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Preface
to the Second Edition

The first edition of TIME-SAVER STANDARDS FOR BUILDING TYPES was
a unique and significant publication . It established for the first time a com-
prehensive source of reference material dealing with the functional analysis
and standards of all major types of buildings . It contained in a single source
an extensive amount of essential planning data for the architectural designer
and related professionals. This was accomplished by contributions from
many individuals and by researching and consolidating a wide range of
literature . As much as possible, the criteria were presented in graphic form
for easier reference and use. In a span of a few short years, the first edition
has established itself as a useful and popular reference source to both pro-
fessionals and students. In order to maintain its effectiveness and meet
this need, the book requires periodic review and revision to incorporate new
developments and thinking . As a result, the second edition has been pub-
lished . The new edition has been expanded by over two hundred pages and
approximately twenty-five percent of the original book has been revised.
Obsolete pages have been eliminated and more current materials have been
added. Also, several new building types have been included .
The authors wish to emphasize to the user of this handbook that the

material presented is primarily offered to give basic or general data for a
particular building type . This material is not intended to give definitive
schematics, rigid formulas, or final design solutions that will automatically
provide the solution to the particular design problem at hand . Rather, these
standards and criteria should be the starting point for further analysis, study,
and review of the functional relationships of each building type . Primarily,
the material in this handbook is intended to be used by the architect, designer,
student, or related design professionals in the following manner :

1 . to assist in developing building programs and establishing preliminary
space allocations .

2 . to analyze specific client needs and to quantify them

3. to study general and specific functional relationships

4. to assist in the preparations of preliminary architectural designs

The authors strongly believe in the principle that "form follows function"
and that before a building can succeed aesthetically it must perform its
function efficiently. All the material presented in this handbook deals with
the function of a building rather than its form . There is absolutely no attempt

to dictate or even suggest aesthetic or definitive design solutions to any



building type . The architectural designer must have complete freedom to
exercise his or her creative abilities . With the handbook's solid functional
basis, this goal can be achieved more successfully .

JOSEPH De CHIARA



Preface
to the first Edition

TIME-SAVER STANDARDS FOR BUILDING TYPES is a natural outgrowth
of the present fourth edition of Time-Saver Standards, A Handbook of
Architectural Design Data. Over the years, as Time-Saver Standards became

more popular and comprehensive, it also became larger in size and more
cumbersome to use . In addition to containing architectural design data, the
fourth edition also had some design material dealing with specific types of
buildings . When the book was ready for a fifth revision, it became apparent
that changes had to be made in the content and format of the book. In order
to be able to include new design data in a comprehensive manner, it was
decided to remove the material dealing with building types from the fifth

edition and use this material as a core for the new book : Time-Saver
Standards for Building Types . The original material has been revised,

greatly expanded, and reorganized to cover all of the major building types .

The result has been a completely new handbook for the architectural

profession . It evolved from and follows the tradition of the first four

editions of Time-Saver Standards . Time-Saver Standards for Building Types
and Time-Saver Standards for Architectural Design Data, 5th edition, are

closely related but, in fact, are separate and independent books.

Time-Saver Standards for Building Types is intended primarily to meet the

needs of those who are involved in the conceiving, planning, programming, or
design of buildings . It is intended to give basic design criteria for each major

type of building . It will give those unfamiliar with a specific type of building a

talking or working knowledge of its functions, organization, and major com-
ponents .

This material is intended to act as a guide or reference point from which the

specific design solutions can be established . Absolutely no attempt is made in

this book to present the final design solution for any building type, nor does it

try to establish or influence the final aesthetic expression of the building . It is

hoped that the designer or architect, by having at his disposal the widest
range of information concerning a building type, will be able to design more
functional, more meaningful, and more exciting buildings .
Theeditors wish to takethis opportunity toexpress their gratitude and sincere

thankstothemany individuals, architects, libraries, and many varied organiza-
tions who have generously contributed their expertise to this new creation,
Time-Saver Standards for Building Types .

JOSEPH De CHIARA
JOHN HANCOCK CALLENDER
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DIMENSIONS OF ADULTS

The dimensions and clearances shown for the
average adult (Fig . 2) represent minimum require-
ments for use in planning building layouts and
furnishings . If possible, clearances should be in-
creased to allow comfortable accommodations for
persons larger than average. The height of table-
tops shown on the next page is 2 ft 5 in; some
authorities prefer 2 ft 6 in, or sometimes 2 ft
61/2 in .

Since doorways and passageways must nor-
mally be dimensioned to permit the movement

of furniture, they should seldom be designed
merely on the needs of the average adult. (See
section of this book relating to furniture sizes.)

DIMENSIONS OF CHILDREN

Children do not have the same physical propor-
tions as adults, especially during their early years,
and their heights vary greatly, but their space
requirements can be approximated from the fol-
lowing table and from Fig . 1 . (For heights of chil-
dren's furniture and equipment, see section on
"Schools .")

.-.IDi6-O
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1111

	

,I_~

	

~I

Fig. 1

	

Dimensions and clearances for children . Source: "Time-Saver Standards," 1st ed ., F . W. Dodge Corp .,

Qli

	

1/4H

New York, 1946 .

Fig. 2

	

Dimensions and clearances for adults . Source: "Time-Saver Standards," 1st ed ., F. W. Dodge Corp ., New York, 1946.

DIMENSIONS OF THE HUMAN FIGURE

Average Height of Children

Residential

Age Height, in Age Height, in

5 44 11 56
6 46 12 58
7 48 13 60
8 50 14 62
9 52 15 64

10 54 16 66
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LIVING AREAS

Planning Considerations

" Through traffic should be separated from
activity centers.

" Openings should be located so as to give
enough wall space for various furniture
arrangements.

" Convenient access should be provided to doors,
windows, electric outlets, thermostats, and
supply grills .

Furniture Clearances

To assure adequate space for convenient use of
furniture in the living area, not less than the fol-
lowing clearances should be observed .

60 in between facing seating
24 in where circulation occurs between furni-

ture
30 in for use of desk
36 in for main traffic
60 in between television set and seating

Seating arranged around a 10-ft diameter circle
(Fig . 1) makes a comfortable grouping for conver-
sation . Figure 2 indicates clearances, circulation,
and conversation areas.

Fig. 2 Minimum clearances, circulation and con-
versation areas for living rooms.

r

3
â
Nu1pI11111RINfl1111~N11111/IWII

30'' to
use desk

`vtnmutnr~

s~É

10' diam .
conversation

area

To sleeping area
and main entrance

Fig. 1 Plan. Source: "Manual of Acceptable Practices," Vol . 4,

U.S . Dept . of Housing and Urban Development, 1973 .

To dining and
kitchen area

Residential

LIVING AREAS



FURNITURE

GENERAL

Typical furniture-group units

While the typical furniture arrangements
presented in the following pages by no
means cover the entire range of possibili-
ties, they do cover the fundamental uses to
which living, dining, and sleeping spaces
are put. From the suggested schemes furni-
ture arrangements can be developed to suit
any particular problem or set of problems
with which a designer may be confronted .

Furniture sizes may vary slightly ; those
indicated are the averages commonly met
with in upper middle-class homes, and are
little affected by changes in style or similar
matters of individual preference .

Specific space allowances

In studying furniture groupings, it be-
comes obvious that certain clearances are
required . Spaces, lanes, or paths of dif-
ferent types develop naturally between
furniture-group units . Minimum distances
for comfort have been established by
numerous planners . These, and in some
cases, maximum distances based upon re-
quirements for human intercourse, have
been incorporated in the diagrams . A list-
ing of those generally applicable to all
rooms follows:

1 . Single passage (not a traffic lane)
between low objects, such as a sofa and
coffee table: 18 in . i s the minimum.
2. Single passage (not a traffic lane)

between tall objects, hip height or over :
2 ft to 2 ft 6 in . i s the minimum.
3. General traffic lane : 3 ft 4 in . i s the

practical minimum. As rooms increase in size,
this minimum increases, in order to pre-
serve the space scale of the room . The
traffic lane between an entrance door and
a major group unit is preferably generous
in width. It is desirable to place doors so
that the central portions of rooms do not
become major traffic ways between differ-
ent parts of the house .

4. Seating areas, confined (for instance,
between a desk and a wall): 3 ft is a
minimum tolerance, which permits one per-
son to pass back of an occupied chair. This
minimum does not constitute a major traffic
lane .

LIVING ROOM

Typical furniture groups in the living
room are as follows :

1 . Primary conversation group: chairs
and sofa normally grouped around the
fireplace

2. Secondary conversation group: chairs
and love seat at end of room or in corner

3. Reading group or groups : chair, otto-
man, lamp, table
4. Writing or study group: desk, lamp,

one or two chairs, bookcases
5. Music group: piano, bench, storage

space

6. Game group: game table and four
chairs
7. Television group: television set and

seating for several people

According to the price of a house and
the cubage allotted to the living room, two
or three or all of the furniture-group units
may be included . The fireplace is so closely
associated with living room furniture that it
has been included in all schemes.

Clearances

Traffic tolerances in living rooms are im-
portant, since numbers of people use the
room, and narrow lanes between furniture-
group units are uncomfortable. An ade-
quate traffic lane between the main en-
trance and the major seating group is 3 ft
4 in . wide ; 4 ft 6 in . i s preferred . The
minimum clearance between facing pieces
of furniture in a fireplace group is 4 ft 8
in . for a fireplace 3 ft wide . For every inch
added to the size of the fireplace, 1 in . i s
added to the minimum clearance space.

If a wide sofa is placed directly oppo-
site the fireplace, this group is often
spread . A 6-ft tolerance is usually consid-
ered the maximum because it is difficult to
carry on a conversation over a greater dis-
tance.
A considerable flexibility in location of

doors and windows is possible, and all wall
pieces can be shifted . Doors flanking a fire-
place are to be avoided in order that the
furniture group may be concentrated
around the fireplace opening.



SOFAS

	

LOVE SEATS

"SHERATON" TYPE
LENGTH 6'-0"
DEPTH 2.-6"
HEIGHT 3'-0"

CHAIRS

DESKS

FLAT TOP... SMALL
LENGTH 4'-0"
DEPTH 2' -0"
HEIGHT 2'-6"

BREAKFRONT BOOK CASES

SMALL
LENGTH 4' - 0"
DEPTH 1'-6"
HEIGHT 6' -6"

S

AVERAGE
LENGTH 2'-6"
DEPTH 1' - 6"
HEIGHT 2'-6"

	

H N - 2"

PIANOS

LARGE
L 5'-0"
D l'-6"
H 7'-0"

"CHIPPENDALE" TYPE
L . 6=6"
D' 2'-6"
H 3'-0"

FLAT TOP

	

I AkGE
L 5'-0"
D 2'-6"
H 2' - 6"

20

LOWBOYS

	

HIGHBOYS

SWAN TOP
L 3'-0"
D l' - 6"
H 7'-0"

TABLES

37. CONCERT GRAND

	

40. BABY GRAND
L

	

9'-0 ,.

	

L

	

5,_6 �
D 5'-0"

	

D 5'-O"
H 3'-4" H 3'-4"

FLAT TOP
L 3'-0'D

l'-6"
H 5-0"

38 . MUSIC ROOM GRAND

	

41 . CONSOLE
L 7 '_ 0 �

	

L
5'-0

�
D 5'-0"	 D

2'-0
.

H 3'-4 �

	

H 4'-3 �

SIDE OR
DESK
L l'-6"

OCCASIONAL

	

WING

	

D I'-6"
CLUB

	

L 2'-3"

	

L 2'-6"

	

H 2-6"
LENGTH 2'-6"

	

D 2-6

	

D 2'-6"
DEPTH 3'-0"

	

H 3'-0"

	

H 3'-0"
HEIGHT 3'-O"

	

D 3'-0"

FLAT TOP....VERY LARGE
L 6'-0"
D 3'-0"
H 2'-6"

UPHOLSTERED
ARMLESS
L

	

2
,
-0"

D 2'-6"
H 2- -6"

END
L 2'-0

	

END
0

	

l'- 3"

	

L

	

I '-8"
H 2'

-0,.	D 1 , -8 �

H 2'-0"

BRIDGE
ARM
L 2'-0"

UPHOLSTERED

	

D 2' -0"
CORNER CHAIR

	

H 2-6"
L 3'-0"

CIRCULAR PIECES

LOW COFFEE TABLE

	

DRUM TABLE

	

PIECRUST TABLE
DIAM 3' -0"

	

DIAM 3'-0"

	

DIAM. 3'-0"
HEIGHT 1'6"

	

H	2'-6"	 H

	

2 -6"

DUMBWAITER
LARGEST DIAM . 2' - 0"

H 2'-6"

STAND,
DIAM . I' - 0"
H 2-6"

Residential
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LARGE
L 4'-6"
D 2'-6"
H 3'-d,

GOVERNOR

	

SECRETARY
WINTHROP

	

L 3'-0"
L 3'-0"	 D 2'-0"
D 2'-0"

	

H 7'- O"
H 5-6"

CONSOLE
L 3'- 0"
D 1'-6"
H 2'-6"

BRIDGE
ARMLESS
L l'-6"
D l'-6"
H 2'-6"

39.PARLOR GRAND

	

42.MINATURE
L 6 ' -0"	L 4,_8 �

D 5'-0"

	

O l'-7"

	

DIAMP
TABLE

H
V _4�

	

H
3'-0

	

2O

	

DEPTH 0F
ROUNDABOUT SEAT

�
H .

	

2 -6

	

DIAM . 4'-0"
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FURNITURE ARRANGEMENTS

1 . In all living rooms shown, main conversation group
centered about fireplace is dark gray . Bay or picture
windows may be used as focal points, instead of fireplaces.

3 . For larger families, or for those who entertain often,
seating for 7 to S persons in the primary group is a reason-
able design limitation . Off-center location of game group
provides for a corner entrance door.

5. If sofa opposite fireplace is omitted, primary group can
be brought closer together . In schemes I to 4, note that
wide groups permit conversation without twisting to see
speakers seated on sofa ; here this restriction is removed .

2. Clearance between low coffee table (23) and easy chairs
(6) ought to be maintained at 3'-4" even though table is low,
because the aisle here constitutes a major traffic way.

4. Minimum length for a room which must contain a baby
grand piano is approximately 20'. If minimum clearances of
l' between piano and wall, and 3' between desk (15) and
wall, are to be maintained, room length must be increased .

6. Here, presumably, doors at ends of room indicate use of
one side of room as a traffic route. Primary furniture is
grouped closely about fireplace ; wall pieces are all that can
be used on opposite side .



7. Grouping for door locations at both ends of room ;
ideally, 1-ft clearance is desirable between piano and wall .
Chairs (6) are smaller than those previously listed, 2`-6" x 3'-0".

9. Primary group shown is one of most popular arrange-
ments. Unit placing suggests entrance at left end. Sec-
ondary conversation unit often becomes music or game group.

11 . Ten persons can be comfortably seated in this type of
arrangement, in which primary and secondary conversation
groupings almost merge into one.

Residential

FURNITURE ARRANGEMENTS

8 .

	

If living room has a "dead end" (no doors), primary unit
may be spread to include entire end of room. Inclusion of
music or game group would demand more area .

10. Writing or study group at left, music or game group
at right, and center primary group, need minimum passages
only when room is narrow.

12. Arrangement designed to permit door locations on side
walls rather than ends. Angled chairs (6) are small size
noted in Fig. 7, and often used in other arrangements .
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FURNITURE ARRANGEMENTS

z

13. Previous diagrams have shown schemes arranged sym-
metrically about centered fireplaces ; on this and the fol-
lowing page are schemes for cases when foci cannot be
centered .

15 . If primary, music, and game groups are all to be con-
tained in a small area, one must be curtailed . Here game
group consists of table and only two chairs .

17 . Two smaller upholstered chairs (6), each 2'-6" x 3'-0"
might be accommodated at the right of the fireplace in
this room with only a slight increase in room width.

14 . Off-center rooms often divide naturally into two parts:
primary group, and other groups combined . Clearance no
greater than 2' will not accommodate a major traffic lane .

16 . In this case the primary conversation group is curtailed
to permit inclusion of a grand piano; use of corner bench
for game group may result in some loss of comfort.

18 . In a room with only one door the minimum traffic lane
of 3'-4" needs to be increased to at least 4'-10", which will
accommodate two persons side by side, without crowding .



19. Another example of wide entrance lanes. Placement
of doors so that at least 10" is allowed between room corners
and door trim will permit installation of "built-in" bookcases.

21 . Notice that a game-table group occupies almost the
same floor area as a baby grand piano. Placement at an
angle is intended for informal rooms.

23. Fireplace chairs set 3'-6" back from center line of fire-
place permit occupants to gaze at the fire comfortably.
General traffic cannot be accommodated in a 2°-ft lane .

Residential

FURNITURE ARRANGEMENTS

20. Several doors may be accommodated with this type of
furniture-group unit arrangement. A traffic lane is assumed
to exist at the left end of the room .

22. Larger rooms may contain four or more furniture-group
units; it may be desirable to increase clearances . Use of
chairs set at angles requires increased areas.

24. By using love seats instead of pairs of chairs at sides of
fireplace, considerable space can be saved even though
seats are not placed the minimum distance apart.
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25 .

	

In rooms with fire-
places in end walls, as
in the schemes immedi-
ately preceding, furni-
ture arrangements
often fall naturally into
two distinct groups .

27. In this scheme, by
placing the sofa on the
long axis opposite the
fireplace, furniture is
held together as a
single unit. There are
two obvious positions
for an entrance door .
If is possible to back
the sofa against a
group of windows.

29 . Here the
left side and end
opposite the fire-
place are avail-
able for doors.
Piano should, if
possible, be
placed against an
inside wall .

26 . One of the two
groups may be adapted
for dining, eliminating
need for a separate
dining room . Minimum
clearance around din-
ing table should be
3'-0".

28 . Backing the pri-
mary-group furniture
against walls eliminates
passage behind them
and reduces room
width to a minimum.

30. Placing the
sofa against one
side of the room
tends to open up
the primary group-
in effect, to merge
with it the secon -
dary conversation -
group furniture .



31 . The entire area
may be treated as a
single unit, all furniture
being brought into the
principal group.

33 . By inter-
changing the
positions of
the fireplace
furniture in
Fig . 32, a
grand piano
can be accom-

i modated.

35. Type of sofa
shown is becoming in-
creasingly popular.
Chairs (6) may be units
which can be added to
sofa, if desired. is'- 5"t

Residential
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32 . Here the plac-
ing of the desk
group (14) allies it
closely with the fire-
place unit. Four
units are included .

34. Completely
symmetrical ar-
rangement in com-
paratively small
space; music group
might replace items
14 and 25.

36 .

	

"Unit" types of
sofas are particular-
ly suited to corner
groupings. Scheme
shown contains three
group units.

13
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LIVING ROOM-FURNITURE SIZES AND CLEARANCES

SPACE w the small house for general living activities
must often serve a wide variety of functions . Thus,
furniture can add greatly to the usefulness of living
area if it is adaptable in type and size to a number
of different purposes .

Accompanying data give a working basis for
providing sufficient space for general living activi-
ties. Dimensional information includes only a few
of many available sizes and types of furniture . Di-
mensions of groups refer to clearances necessary
for comfortable and convenient use.

Necessary planning considerations include : pro-
vision of adequate floor and wall space for furniture
groupings; segregation of trafficways from centers
of activities; ease of access ; and a maximum of
flexibility .

Doors in constant use should be placed so that
traffic between them will not interfere with furniture
groups .

Flexibility implies the varying uses to which space
may be put. The lounging group of the right, for
instance, requires approximately the same floor
space as the card-playing group; the sofa, below,
may be a convertible bed. Thus, functions of other
areas-such as recreation, sleeping, dining and
even storage-may be applicable equally to living
rooms.

s. .- -..-- ..

-,

Double Bed StudioCouch

Convertible Sofa-Beds (G) : 2'-9" to 3'-3" deep, 6'-2" to 6'-8" long
Living Room Tables (F) : l'-8" to 3'-0" wide, 3'-6" to 10'-0" long
Easy Chairs : Wing, 2'-4" to 2'-10" square ; Club, 2'-4" to 3'-3", 3'-9" square
Book Cases (D) : 2'-6" to 3'-0" wide, 10" to 12" deep

Sofa Sizes (B) :
2'-8" to 3'-6" deep
6'-0" to 7'-2" long
Love Seats:
2'-0" to 2'-10" deep
3'-6" to 4'- 6" long
End Tables (A) :
10" to l'-2" wide
l'-6" to 3'-0" long
Occasional
Tables (C) :
2'-0" to 2'-4" square,
round, oval, draw-
top, etc .

Card Tables :
2'-6" to 3'-0" square ;
folding type 1i/2"
thick folded )aver-
age)
Side Chairs :
1'-6" to 2'-0" wide
l'-6" to l'-10" deep

Desks, Sloping Top:
3'-0" to 3'-B" wide
l'-6" to 2'-0" deep
Writing Desks:
2'-8" to 3'-6" wide
l'-6" to 2'-6" deep
Secretaries:
3'-0" to 5'-0" wide
l'-6" to 2'-8" deep



By GLENN H . BEYER AND ALEXANDER KIRA, Housing Research Center, Cornell University

DINING ROOM

The principal factors to be considered

in planning the dining area are as follows :

(1) Number of persons to be seated ;

(2) Space used at the table ; (3) Space

for chairs and for passage behind them ;

(4) Seating arrangement; (5) Size and

type of furniture ; and (6) Storage space

for china, glassware, silver, and linen .

Recommended space dimensions, based

on recent research, are provided below .

SIZE OF PLACE SETTING

The minimum width needed for each

place setting is 21 in . ; however, a width

of up to 29 in . i s desirable for greater

freedom of movement . A 25-in . width is

usually adequate ; this permits chairs 19

in . wide to be placed 6 in . apart . The

minimum depth for a place setting is 14 1 (,

in . These dimensions allow space for

china, glassware, silver, and elbow ex-

tension (See Fig . 1) .

PASSAGE BEHIND CHAIRS

The minimum space recommended for

passage behind chairs is 22 in . ; a satis-

factory range is 22 to 25 in . If passage

behind the chairs is not required, a mini-

mum of 5 in . plus the depth of the chair

must be provided for pushing back the

chair when leaving the table (See Fig . 3) .

Size of table

The minimum width recommended is 36

in .; a satisfactory width is 36 to 44 in .

If 25-in .-wide place settings are pro-

vided and if one person is seated at each

end of the table, then minimum and rec-

ommended table lengths are as follows :

Persons Minimum, in . Recommended, in .

4 54

	

60

6 79

	

84

8 104

	

108

10 129

	

132

12 154

	

156

Table 1 . Inside dimensions of drawers for storage of silverware

Adapted front Indoor Dining Areas for Rural Homes in the Western Region,
Report 118, 1'ainersity of Arizona Agricidfural E.rprroneof Staboir, Trcr.soa
(June 19551 .

Item

	

Width, in . Depth, in . Height, in .

8 each forks, knives, soupspoons ; 12 teaspoons,

	

11

	

181/.-,

	

2 :

6 tablespoons, 4 serving pieces

12 each forks, knives, salad forks or others, butter

	

14 1 . ,	20

	

3

spreaders, soupspoons; 18 teaspoons, 6 table-

spoons, 3-piece carving set, 3 serving pieces

12 each forks, knives, soupspoons, salad forks or

	

17

	

19/'

	

2V4

butter spreaders ; 24 teaspoons, 6 tablespoons,

6 serving pieces

Table 2 . Dimensions of stacks of folded table linens

Adapted from Storage Space Requirements for Household Textiles, A . -

Woolriclr, :11. :11 . While, aid .11 . A. Richards, Agricultural Rescarrh Rullefin

62--:;, U.S . L)eparfnzent of Agriculhzre, WaNhirrglon, D.C . 119551 . Dinlen-
.~ions gives are frond- la -b ack, ., id e-to-side, acrd heigld .

Space 16 in . deep

	

Space 20 in . deep

Item

	

Minimum, in .

	

Maximum, in .

	

Minimum, in .

	

Maximum, in .

2 large tablecloths,

	

14xl9x3

	

14x36x2

	

19x14x3

	

19x28x2

guest use

2 medium tablecloths,

	

15xl9xl

	

13x28xl

	

19x10xl

	

18x28x1

everyday use

4 small tablecloths,

	

14100

	

14x2Bxl

	

10x14x3

	

15xl4x2

everyday use

3 small tablecloths,

	

14x10x2

	

14x28xl

	

10xl4x2

	

15xl4x2

guest use

12 small napkins

	

7x10x3

	

7x10x3

	

10x 5x3

	

10x 9x2

(2 stacks of 6)

12 large napkins

	

8x10x2

	

8x10x2

	

10x 6x2

	

10x10x1

(2 stacks of 6)

6 place mats, everyday

	

13xl9xl

	

13xl9xl

	

19xl3xl

	

19xl3xl

use

1

	

table pad

	

13x21 x3

	

13x21x3

	

13x21x3

	

13x21x3

If no one is seated at either end of the

table, the length may be reduced by ap-

proximately 4 in .

Space for total dining area

With the same conditions noted above

and with on ample 42-in . space for pas-

sage on all sides of a 42-in .-wide table,

required sizes are as follows :

Persons

	

W X L

	

= Area

ft

	

sq ft

4

	

101=2x12 126

6

	

101 " x14 = 147

8

	

101=,x16 168

10

	

10 1 =x18 = 189

12

	

101 :x20

	

= 210

If no one is to be seated at either end of

the table, the length may be reduced by

2 ft (21 sq ft) .

Storage space

Linear feet of shelf space required for

medium-income families, for both moderate

and liberal supplies of dishes and glass-

ware, for everyday and guest use, is as

follows :

12-in . shelves,

	

20-in . shelves,

ft--in .

	

ft

Moderate 21-0

	

2

Liberal 36-9

	

2

Drawer space for storage of silver is shown

in Table 1 . Space for storage of table

linens is shown in Table 2 .
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DINING AREAS

DINING AREAS must accommodate furniture-either
portable or built-in-for eating, sitting, serving and
possible storage . Equipment for these dining func-
tions may also be adapted to meet other possible
requirements for this space-as studying, game-
playing, etc.
Table space requirements per person are as fol-

lows: for crowded seating, l'-10" on the table's
perimeter; for comfort, 2'-0" . Adequate clearances
for use are indicated on diagrams .

Furniture Sizes :
Portable Tables, round (A)-
2'-7" to 5'-10" diam .
Portable Tables, rectangular (C) :
2'-6" to 4'-0" by 3'-6" to 8'-0" ;
or 2',-0" to 4'-0" square
Dining Chairs, portable :
l'-6" to 2'-0" by l'-6" to l'-10"
Serving Table (B) :
2'-6" to 3'-6" by 1'-2" to l'-q"

Sideboard or Buffet (B) :
4'-0" to 6'-6" by l'-5" to 2'-I"
China Cabinet (B) :
2'-8" to 3'-8" by l'-2" to l'-9"

1 6



Furniture Clearances

To assure adequate space for convenient use of
the dining area, not less than the following clear-
ances from the edge of the dining table should

be observed .

32 in for chairs plus access thereto
38 in for chairs plus access and passage
42 in for serving from behind chair
24 in for passage only
48 in from table to base cabinet (in dining-
kitchen)

Figures 4, 5, and b illustrate proper clearances .
Various arrangements appear on the next page .

Residential

DINING AREAS

Fig . 6 Minimum clearances for dining areas . (a) one end of table
against wall; (b) serving from one end and

"
one side of table . Source :

"Housing for the Elderly Development Process, Michigan State Housing De-
velopment Authority, 1974 .

* From "Manual of Acceptable Practices," Vol . 4, U .S . De-
partment of Housing and Urban Development, 1973 .

1 7
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1 .

	

Minimum

	

requires

	

2-ft

	

buffe+
space on one side only ; 3' more
length is needed for extension table.

2. Typical dining-room suite, as used
in East and on West Coast, requires
furniture space on two sides of room.

3 .

	

Long narrow area with some waste
space results when wall pieces are at
ends, and end entrance is needed .

4. Solid lines indicate minimum room
with corner cupboards, no wall furni-
ture . Dotted lines indicate added
space for 3' breakfast table.

5.

	

Table-and-passage unit in one cor-
ner permits use of minimum space for
multiple activities ; piano may be re-
placed by desk, love seat, etc.

6.

	

Spaces smaller than the usual min-
imum can be utilized if built-in seats
are included ; seating and table-
service comfort are sacrificed .

1 8

7 . The same set of clearances ap-
plies to the seldom used round table
as to the more popular oblong table.

8. Arrangement of typical suite in
larger-than-minimum space, when a
screen is used at serving door.

9. Dining rooms with fireplaces have
to be larger than minimum for the
comfort of those seated a+ table.



Fig. 7

	

Dining room furniture. Source: "Manual of Acceptable Practices," Vol . 4, U .S. Dept . of Housing
and Urban Development, 1973 .

Residential
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COMBINED LIVING-DINING SPACES

COMBINED SPACES

Often several compatible living functions can be
combined advantageously in a single room . Some
of the benefits of such arrangements are that
less space is used but it is used more intensively,
its functions can be changed making it more flexi-
ble and serviceable space, it is adaptable to var-
ied furniture arrangements, while visually it can
be made more interesting and seem more gener-

ous than if the same functions were dispersed
into separate rooms .

For adjacent spaces to be considered a com-
bined room, the clear opening between them
should permit common use of the spaces . This
usually necessitates an opening of at least 8 ft .
Figures S and 9 show combined living-dining
rooms .

Fig . 8 Combined living-dining room .'

20



A combination dining area-kitchen is preferred

	

chores and provides space which can be used
by some occupants of small houses and apart-

	

as the family's day-to-day meeting place .
ments . This arrangement minimizes housekeeping

21" sink counter combined
with 21" range counter

Residential

COMBINED DINING AREA-KITCHEN

Fig . 10 Combined dining area-kitchen, 2-bedroom living unit . Source: "Manual of Acceptable
Practices," Vol . 4, U .S . Dept. of Housing and Urban Development, 1973 .

One of the primary functions of the kitchen
has been to provide a place for informal or family
eating . This is different than guest or formal din-
ing in a separate dining room or area . The infor-
mal dining generally consists of breakfast, lunch,

snacks, or just serving coffee to a neighbor . This
eating area should be clearly defined as a sepa-
rate functional area .
A frequent and desirable arrangement is the

combined kitchen-dining area . The following

sketches (Fig . 11) show the various possible ar-
rangements . Another arrangement is the kitchen-
family room .

Fig. 11

	

Minimum clearances for dining area in kitchen . Source : "Housing
for the Elderly Development Process," Michigan State Housing Development
Authority, 1974 .

2 1
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CHESTS

Fig. 1

	

Typical average furniture sizes .

22



BEDROOM

DIAGRAMS indicate minimum clearances that
should be provided for use of the bedroom furni-
ture shown, dimensions for which are listed below .
Many types and sizes of furniture are available;
but those listed are most common and can serve
as a basis for bedroom design . At least 2 in should
be allowed as clearance between walls and furni-
ture ; 3 in between furniture units .

Beds:
Single (C), 3'-0" to 3'-3" wide; 6'-10" long .
Twin (F), 3'-3" wide ; 6'-10" long .
Three-quarter (E), 4'-0" wide ; 6'-10" long
Three-quarter (B), large, 4'-2" to 4'-6" wide ;
6'-10" long
Double, 4'-6" wide, 6'-10" long .
Roll-away beds, (A): 2'-0" by 5'-0" on edge, 3"
clearance on all sides

Bed Tables (G):
1'-2" to 2'-0" by l'-0" to 2'-0"

Bedroom Chairs (H):
Small, l'-8" by l'-8"; larger, 2'-6" to 2'-10"
by 2'-8" to 3'-2"

Dressers (3-drawer) (D):
3'-0" to 4'-0" by l'-6" to l'-10"

Chest of Drawers (4-drawer) (D):
2'-8" to 3'-4" by l'-6" to l'-10"

Chaise Longue:
2'-0" to 2'-4" by 4'-0" to 5'-6"

Day Bed:
2'-9" to 3'-3" by 6'-2" to 6'-8"

Dressing Table:
l'-3" to l'-10" by 3'-0" to 4'-2"

Residential
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Fig . 2

	

(a), (b) Primary bedroom, (c) primary bedroom without crib.*

FURNITURE CLEARANCES

To assure adequate space for convenient use of
furniture in the bedroom, not less than the follow-
ing clearances should be observed (Figs . 2 and
3) .

42 in at one side or foot of bed for dressing
6 in between side of bed and side of dresser
or chest

36 in in front of dresser, closet, and chest of
drawers

24 in for major circulation path (door to closet,
etc .)

22 in on one side of bed for circulation
12 in on least used side of double bed . The
least-used side of a single or twin bed can

be placed against the wall except in bedrooms
for the elderly (Fig . 4) .

* From "Manual of Acceptable Practices," Vol . 4, U .S .
Department of Housing and Urban Development, 1973 .

FURNITURE ARRANGEMENTS

The location of doors and windows should permit
alternate furniture arrangements.

Fig . 3

	

(a) Single-occupancy bedroom ; (b) double-occupancy bedroom .*



Residential

BEDROOMS

25

Where at least two other sleeping spaces are
provided, a dormitory is sometimes preferred by
larger families (Fig . S) .*

* From "Manual of Acceptable Practices," Vol . 4, U .S .
Department of Housing and Urban Development, 1973 .

Fig . 4 Single-occupancy bedroom for elderly ;
there is a 12-in allowance to make the bed .*

Fig. 5

	

Dormitory bedroom .
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TYPICAL UNIT ARRANGEMENTS

1 . For comfort, 2 night tables are
desirable with a double bed. A
minimum double-bed unit arrange-
ment may be achieved by omitting
arm chair and one side chair, and
reducing to 3'-6" the traffic lane
at foot of bed.

2. Use of small chairs and chest
makes possible the addition of
conversation or lounging furniture
(2 chairs and table) to a typical
suite, without increasing square
footage. Use of 3-ft passages
eliminates crowding .

3 . Other types of arrangements
beyond the minimum include ad-
dition of a chaise longue (shown
dotted above), which is usually
placed at an angle to walls, re-
quires a table, and necessitates
ample passages .

4. Minimum twin-bed group (2

	

5. Increased requirements for addition of

	

6. Twin beds with single night table require
night tables) needs 9'-6" wall .

	

dressing table and boudoir chair.

	

8' of wall space.
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7. Variations on this plan
may be developed by re-
placing the chair between
the beds with a dressing
table which serves also as
a night table . This would
free other walls for twin
ches+s . shown doffed .

8. Twin beds head-
ing toward a com-
mon corner may re-
quire less space than
is indicated if dress-
ing table and bou-
doir chair are
omitted.



COMBINED SPACES

A bed alcove with natural light and ventilation
and which can be screened from the living area
is desirable in a 0-bedroom living unit (Figs . 1

and 2) .

15'' sink counter and 21''

	

15'' range and
mixing counter combined

	

refrigerator

Fig . 1

	

0-Bedroom living unit.'

	

counters combined

Residential
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12. Minimum for couch or
single bed placed sideways
to wall .

13. If position of chest is
changed room width may be
reduced b" .

14 . Door-swings may require in-
creased clearance at foot of bed.

15. Slightly more com-
fortable than Fig. 14, but
bed making is difficult.

Fig . 2 0-bedroom living unit with sleeping alcove.`

From "Manual of Acceptable Practices," Vol . 4, U .S .
Department of Housing and Urban Development, 1973 .

11 . Unusual but
satisfactory arrange-
ment or long, nar-
row space; if units
E and F are reduced
2'-0" in length, room
length may be de-
creased 2'-0".
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In housing for the elderly and handicapped,
the units suitable for wheelchair users often can
be placed advantageously on the ground floor
(Fig . 3) .

Night light
outlet

Omission of an easy chair is acceptable to

give more space for occupant's wheelchair (Fig .
4) .

* From "Manual of Acceptable Practices," Vol . 4, U .S .
Department of Housing and Urban Development, 1973 .

2 8

Fig . 4

	

0-Bedroom living unit for wheelchair user .*

Fig . 3

	

0-Bedroom living unit for wheelchair user.*



By GLENN H . BEYER AND ALEXANDER KIRA,

KITCHENS

The kitchen is not a specialized work-

room, for it has many uses . It is used for

preparation of meals, food preservation,

storage of food and utensils, and also, in

many cases, for eating, laundering, enter-

taining, and child care . In it a woman

uses her own labor and also makes full

use of electric power, tap water, and man-

ufactured or bottled gas ; she uses re-

frigerators, stoves, dishwashers, mixers,

toasters, and garbage-disposal units, as

well as various kinds of storage compart-
ments and work surfaces .

Since more time and effort are fre-

quently spent in the kitchen than in any

other area of the house, careful planning

is especially important . This requires care-

ful selection of appliances and storage

units and convenient arrangement of the

area . Some general planning guides are

as follows :

FOOD PREPARATION

Arrangement

It is important to keep the basic work

area compact, even if the kitchen is of

the large "living" type . Consideration

should be given, however, to the possi-

bility of more than one person working

there . The arrangement will vary accord-

ing to the size and shape of space avail-

able, but we should always keep in mind

relationships among functions in different

areas of the kitchen .

Traffic lanes

Traffic lanes through work areas should

be avoided . Arrange the service entrance

and access to the basement so that traffic

not essential to food preparation, service,

or storage can by-pass the area .

Housing Research Center, Cornell University

Storage

Kitchen design should be functional in

the sense of minimizing reaching and

stooping . Storage facilities should be no

higher than a woman can reach with both

feet flat on the floor . There should be

sufficient space to store items so that they

may be easily seen, reached, grasped,

and taken down and put back without

excessive strain . With proper planning,

stored items can be located close to where

they are first used, and unattractive items

can be kept out of sight . Storage space

should be sufficiently flexible to permit its

adjustment to varying amounts, sizes, and

kinds of food, supplies, and utensils .

Shelving should be adjustable .

Counters and working surfaces

The height of counters and working sur-

faces should permit a comfortable working

posture . The worker should be able to sit,

if she wishes, while doing certain kitchen

tasks, such as working at the sink . Con-

tinuous lines and surfaces permit ease of

movement, and are easier to keep clean .

Servicing and replacement of appliances

Consideration should be given to ease

of servicing and replacement of major

appliances, especially built-in units .

Materials

Materials and finishes that minimize

maintenance and cleaning should be used,

and they should be sufficiently light in color

to create a pleasant work atmosphere .

Lighting

Good lighting helps to prevent fatigue,

as well as promoting safety and a pleasant

atmosphere . Comfortable levels of light,

Fig. I

	

Vertical and horizontal limits of reach .

Residential

KITCHENS

with a minimum of shadows, should be

planned throughout the kitchen . Adequate

daylight or artificial lighting makes the

room more agreeable and attractive than

a dark or poorly lighted room .

Ventilation

The kitchen should be well ventilated,

with an exhaust fan to remove objection-

able kitchen odors .

Safety

Burns, scalds, falls, and explosions should

be "designed out" of the kitchen . Sharp

corners, exposed handles, and control

knobs on kitchen equipment should be

avoided, and there should be safety

catches on doors and drawers to limit the

exploratory activities of young children .

Accessibility

There should be easy access to front
and back doors, laundry area, telephone,

and bathroom .

Decoration

Color, texture, and decoration should

be used to create an atmosphere that is
attractive, cheerful, and restful .

OTHER KITCHEN ACTIVITIES

Nonworking areas

Nonworking areas should be segregated
from working areas . Avoid interruption of
work areas by breakfast nooks, general

storage closets, rest areas, and other areas

not essential to normal food preparation

activities .

Eating facilities

Most families want to eat some meals

in the kitchen . Provision should be made

for this, if possible, even if a separate

dining room is also provided .

Child's play

In younger families, especially, there

is likely to be one or more children who

want to be near their mother . Provision
should be made for a play area out from
underfoot, but where adequate supervision
is possible . Storage space should be pro-
vided for toys and games .

Infant care

It is a well-known fact that many

kitchens are used for care of infants . If

provision is not made in the bathroom for

infant care and related supplies, then it

should be made in the kitchen .

Grooming

Washing hands and some personal

grooming frequently take place in the

29
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kitchen, especially if there is not ready

access to the bathroom . A mirror is de-

sirable .

CRITICAL DIMENSIONS

The "critical dimensions" for working

space are illustrated in Figs . 1-4. These

dimensions are recommended on the basis

of research and do not necessarily coincide
with either current practice or currently
available cabinets and equipment. Width
requirements for counter space, in particu-

lot, are based on research covering opera-
tions at individual work centers . Over-
lapping is permissible if work at adjacent

centers is not being carried on simul-
taneously .

Fig. 2

	

Minimum counter-width dimensions.

30

Fig. 3 Comfortable working heights.
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BASIC WORK AREAS

The work center concept, favorably sup-

ported by a great deal of research data

from many sources, emphasizes the planning

of the kitchen in terms of its major cen-

ters of activity . These work centers, in

turn, are planned in terms of their constit-

uent parts, their proper functions, and

their ideal relationships, one to another .

The actual design of the work centers

will vary with the size and shape of space

available in each project . Four work centers

must be considered : sink, range, mix, and

serve. In addition, there is the refrigerator

(which functions as a closely related

storage center) and the oven, if it is not

an integral part of the range .

Each work center should have three

components : (1) Adequate storage space

for the various items used there ; (2) Ade-

quate counter space for the work to be

accomplished ; and (3) Necessary utilities

and facilities, such as water at the sink,

heat at the range, outlet and space for

the mixer at the mix center, and adequate

lighting at each center .

Equip each work center for the storage

of utensils, supplies, and dishes according

to their frequency and order of use .

Tables 1-4 list the number of items and

the space dimensions required for equip-
ment and food supplies commonly stored

Fig . 4

	

Minimum clearances-horizontal and vertical .

Table 1 . Equipment and food supplies stored at range center

Number stored

	

Storage space

per item, in .*

Item

	

Side Front

to

	

to

Limited Liberal

	

side back Height

Equipment

Potato masher_

	

1

	

1

	

_-

	

31!~

	

13

	

4! _~

Knives, forks, spoons

	

3

	

3

	

3~'z

	

13

	

3

Frying pan, 10!"y-in .

	

1

	

1

	

11

	

171j

	

5!

Frying pan, 9-in .

	

1

	

2

	

9!=

	

16

	

5

Frying pan, 6-in .

	

0

	

1

	

6

	

12

	

5

Pot lids 2

	

4

	

10;<_'

	

101-'~

	

1

Potholders

	

4

	

8

	

7

	

7

	

2f

Food supplies

Rice,

	

1-lb pkg ._

	

-

	

2

	

4

	

61,

Spaghetti, 1-Ib pkg .

	

1

	

1

	

21!,

	

11 ?':

	

6

Coffee, 1-Ib can

	

1

	

1

	

511	5L_,

	

4

Oatmeal, 3-Ib box

	

1

	

1

	

6

	

6

	

11

Macaroni, 1-Ib pkg .

	

1

	

1

	

2

	

5

Tea, 8-oz pkg .

	

1

	

1

	

21,(,

	

41,2

	

7

*l)itnensiun of Iltc item (iitrludiog lid, if aoy) plus rlcaranre for handling .

1Prorirh ,; fur -stack of 6 potholders .
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at each of the four centers. These lists
represent the storage space requirements
for the average family, but they may be
adapted to the needs of particular families .
The storage space dimensions are based
on the most recent information available .

KITCHEN ARRANGEMENT

The relative location of work centers
should permit a continuity of kitchen ac-
tivities as follows : (1) Storage (gathering
materials needed for the performance of
the task); (2) Cleaning and mixing (or
initial preparation) ; (3) Cooking; (4)
Serving, or storing for future use; and
(5) Cleaning up . (See Fig. 5.)

In principle, any plan that interrupts
this continuity with doors, or with non-
working areas or facilities, is faulty be-
cause extra steps are required every time
the gap is crossed, and, consequently,
convenience and working efficiency are re-
duced.
The actual plan may be U-shaped or

L-shaped, or it may be of the corridor
type .
The "U" arrangement affords the most

compact work area . Frequently, however,
this arrangement is impossible to achieve
because of the necessity of having a door
on one of the three walls . The resulting
"Broken U" arrangement still permits com-
pactness, but traffic is allowed through the
area . Therefore, special consideration
should be given to the arrangement of
the work centers in order to minimize the
effect of through traffic .

The "L" arrangement is ideally suited
where space along two walls is sufficient to
accommodate all of the necessary work
areas. This arrangement has the advan-
tage of concentrating the work area in
one corner, thus minimizing travel, but it
has the disadvantage of necessitating longer
trips to the extremities of the "L ."

The "Corridor" arrangement is satis-
factory where doors are necessary at each
end of the space. This arrangement fre-
quently has the advantage of the parallel
walls being closer together than in the
typical "U," but the disadvantage of a
greater distance along the corridor .

An important factor in determining the
location of specific work areas within any
of these over-all arrangements is frequency
of use, which in Fig. 6 is expressed as the
percentage of trips to and from each area .

Figures 7-9 provide floor plans illus-
trating some possible arrangements of the
basic work centers within each of the plan
types. If the space for the kitchen is al-
ready established, the number of possible
satisfactory arrangements obviously will be
limited . If the space is being planned,

however, greater choice of arrangements

	

less than 20 sq ft in either wall or base
is possible . In either event, the advantage

	

cabinets .
of a shorter distance between some re-

	

Total countertop area : 11 sq ft minimum.
lated areas must be balanced against the

	

Total drawer area : 11 sq ft minimum. (If
resulting increase in distance between other

	

a 39-in . range is provided, it may be
related areas. An end-to-end alignment or

	

counted as 4 sq ft of base cabinet shelf
a right-angle arrangement between areas

	

area and 2 sq ft of countertop area .)
of close relationship can eliminate trips

	

Wall shelving : 74 in . maximum height .
and reduce the over-all travel distances .

	

Countertop : 38 in . maximum height, 30 in .
Functional relationships between key work

	

minimum height .
centers are, of course, accommodated more

	

Height between wall cabinets and counter-
ideally in some of the plans than others .

	

top: 24 in . minimum over range and sink,
15 in . minimum elsewhere. (Shelving may

FHA REQUIREMENTS FOR KITCHEN

	

be closer if it does not project beyond
STORAGE t

	

a line drawn from the front edge of the

Total shelf area : 50 sq ft minimum; not

	

wall cabinet at an angle of 60 deg to
the bottom of the cabinet.)

IFroin11inimum'PropertyStandards for

	

Depth

	

of

	

shelving :

	

wall

	

shelving-4

	

in .
One and Two Living Units, Federal Hous-

	

minimum, 18 in . maximum; base shelving-
ing Administration, Washington, D.C . (Re-
vised, July 1959) .



Residential

KITCHENS

Fig. 5. Flow of work in food
preparation

12 in . minimum, 24 in . maximum; counter-

top-15 in . minimum, 24 in . maximum.
Spacing of shelving : if depth of shelf is
4-6 in ., allow 5 in . minimum spacing, if
6-10 in . allow 6 in ., if 10-15 in . allow
7 in ., if 15-24 in . allow 10 in .
Backsplash (required where countertop
abuts walls) : 4 in . minimum height .
Steel cabinets : minimum gages-case and
drawer slides, 16 ; gussets and cross rails,
18; bottoms, door and drawer fronts and
sides, 20 ; elsewhere, 22 .
Exhaust fan (required in ceiling or wall
near range, or in hood over range) :
minimum capacity-15 air changes per
hour .

Fig. 6. Percentage distribution of trips
in food preparation
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Fig . B

	

"Corridor" plans. If a dishwasher is desired, it should be located
at the sink center .
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Fig . 9 "Broken-U" plans. If a dishwasher is desired, if should be

	

Fig . 10 L-shaped plans. If a dishwasher is desired, if should
located of the sink center .

	

be located of the sink confer .
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A work triangle is an efficient kitchen arrange-

ment (Fig . 11) . Figures 11-16 are from "Manual
of Acceptable Practices," Vol . 4, U .S . Department

of Housing and Urban Development, 1973 .
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Fig . 11 Minimum distances from appliances to inside
corners of base cabinets.

Fig. 12 Typical cabinet dimen-
sions .

21" sink counter combined
with 36" mixing counter

Sink and range counters combined
with 36" mixing counter

21" range counter combined

	

21" sink counter combined
with 15" refrig counter

	

with 15" refrig counter

Fig . 13 Kitchens for 2-bedroom living unit (with minimum storage, counter area,
fixtures) .
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Fig . 16

	

Kitchen for 4-bedroom living unit (with minimum storage, counter
area, fixtures) .

Sink and range counters combined
with 30" mixing counter

18" sink counter combined
with 15" refrig . counter

Sink counter
combined with
30" mixing counter

18" range counter
combined with 15"
refrig . counter

Fig. 14

	

Kitchens for 1-bedroom living units (with minimum storage, counter area, fixtures). For
kitchens for 0-bedroom living units, see pp . 27-28 .

Fig . 15 Kitchen for 3-bedroom living unit (with minimum storage,
counter area, fixtures).
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(including material adapted from previously published article by Larch C . Renshaw in 3rd ed . of Time-Saver Standards)
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LAUNDRIES

Laundering includes a host of tasks-

collecting and sorting dirty clothes, pre-

treating, washing, drying, sprinkling and

ironing-all of which are tiring, for they

require a great deal of stooping, lifting,

and carrying . To reduce the amount of

effort required, a laundry center (either

separate or combined with another area)

should be carefully planned . Some basic

planning considerations are as follows :

Arrangement

The sequence of laundering operations
should determine the planning of space and

facilities and the placing of equipment .

Traffic lanes

With automatic equipment, many fam-

ilies now wash clothes three or four days

a week . Therefore, laundering should not

be done in any of the congested areas of

the house . Passageways should be at least

4 ft wide . If the laundry area adjoins the

kitchen, there should be a barrier of some

type, at least a counter, between the two

areas .

Equipment and facilities

To reduce the amount of effort required,

a laundry center should have a sorting

table, a heating surface (such as a hot

plate), and storage facilities for soiled

clothes, washing supplies, and baskets, as

well as a washing machine, dryer, and

ironing board ; some may also have ironers .

A laundry tray (usually a 14-in .-deep por-

celain enamel sink) is desirable for pre-

washing, soaking, or starching some items .

Space

The space should be dry, heated, and

well lighted, with sufficient electrical out-

lets, properly located . The space should be

ventilated to remove moisture and odors .

Accessibility

Laundry centers today con be more con-

veniently located because of the compact-

ness of automatic washers and dryers and

the elimination of much of the dampness

and disorder formerly associated with

household washing . Although many loca-

tions are possible (such as the kitchen,

bath, separate laundry room, or utility

room), the laundry center should be acces-

sible both to the work areas of the house

(since frequent trips to and from them may

be required during any of the laundering

processes) and to outdoor summer drying

areas.

FLOW OF WORK

Convenience and efficiency are achieved

by placing the equipment in their natural

order of use : (1) Clothes chute (with or

without bins or hampers), (2) Sorting and

pretreating table or counter, (3) Washing

machine, (4) Laundry tray (if available),

(5) Dryer, (6) Ironing board (and ironer, if

available), and (7) Standing or hanging

bar and counter for ironed items . In addi-

tion, a storage closet or cabinet is neces-

sary for cleaning supplies . In some in-

stances, a hot plate is also needed . Some

of these facilities and equipment are de-

scribed in more detail below .

Clothes chute : In two-story houses, the

chute is a handy device for delivering

clothes from upstairs . It should empty on

or near the sorting table so that the clothes

will not have to be carried or handled

more than necessary . It should be vertical,

because curved sections are likely to cause

clothes to clog the chute .

Sorting and prefreating table : Ample

space should be allowed on a table or

counter for sorting and dampening the

clothes, and for a clothes basket, as well

as space for the worker using the table .

The table size required will depend upon

the size of the average wash load . Research
at Pennsylvania State University indicates

that a table 6x2 1/2 ft is required for a

32-Ib, 4-load laundry . For pretreating, an

area 20x36 in . i s adequate for work and

equipment (pan, brush, soap, and kettle) .

Washing machine : Automatic washers

and dryers permit much more convenient

and compact arrangements than were pos-

sible with nonautomatic equipment . The

total floor area needed is determined by

the type of washer, the other equipment

needed, and the space for the worker . The

old-fashioned, galvanized tubs are not re-

quired with automatic equipment, but, as

indicated earlier, a laundry tray is desir-

able . To ensure that a laundry area is both

economical in use of space and convenient

to work in, the dimensions shown in Fig . 4

should be followed .

Drying : The research at Pennsylvania

State University revealed that 124 lin ft of

line is required to hang a 4-load laundry

of 32 lb .

The space requirements for different

styles of dryers, and for operating them,

are shown in Fig . 5 . The combination

washer-dryer or the stacked arrangement

of washer and dryer requires less floor

area than other arrangements . These di-

mensions are shown in Fig . 6 .

Since some garments must be hung to

drip-dry, a pull-out drying rod or- similar

arrangement should be provided, prefer-

ably above a laundry tray (or a floor

drain, if the laundry is in the basement) .

Ironing : An ironing board adjustable

from a height of 23 to 37 in . accommodates

most women when sitting or standing to
iron . The choice of either a built-in or a

freestanding board depends upon personal

preference . Freestanding boards should be

stored where they are readily accessible .

The space needed to use a hand iron at a

board is shown in Fig . 2 . The space needed
to use an ironer, with auxiliary equipment,
is shown in Fig . 3 .

The storage closet should be large

enough to accommodate soaps, spoons,

sieves, bleaches, bluing, stain remover,

starch, clothespins, and the like . If a

storage cupboard 9 in . i n depth is placed

over an automatic washer, it should be at

least 20 in . above the washer; and if 12
in . i n depth, it should be 24 in . above the
washer . This clearance allows for head

room when using the water faucets .

SPACE ARRANGEMENTS

Laundering may be done in a room de-

signed especially for this purpose, or in a

multiuse room, designed also for food

preparation, sewing, child play, and the

like .

The best location, of course, is convenient

to other work centers, such as the kitchen,

and to the drying yard so that there will

be a minimum of carrying necessary . Gen-

erally, basements are not considered de-

sirable locations because of their incon-

venience, dampness, and lack of adequate

light .

Figures 7-13 provide floor plans illus-

trating various arrangements of basic

work areas needed for the laundering

process . In some of the plans shown, the

space needed for laundering is treated as

a separate area ; in others, possible com-

binations with other areas are indicated .

EQUIPMENT

Figure 1 and Tables 1 and 2 provide

basic dimensions of a typical automatic

washer, dryer, combination washer-dryer,

and ironer . These dimensions may be

used for preliminary planning purposes,

but final selection of equipment and de-

tailing of working drawings should always

be based on specific manufacturer's data .

Dimensions have been drawn from the

current catalogs of leading manufacturers

of each type of equipment . Special and

nonresidential equipment are not included .

Dimensions are generally given only to the

nearest half inch since dimensions of new

models vary slightly from year to year .

Door swings, location of vents, and the

specific requirements for power, waste, and

water supply should be checked against

the manufacturer's data after units have

been tentatively selected .
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Source (riy. 2 and J) : C"Cile P . Sinden mid Kathleen
A . Johu4oi, Space for Home Laundering, B«lletin
65b', Peo,isylvania Stale l'txiversily Agricullnral
E'xpcriwnt Stalimz, University Park (July 1,95 .9) .

Fig. 2 .

	

Space requirements for ironing board

Fig . l . Dimensions of household laundry equipment

Fig. 3.

	

Space requirements for ironer
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Fig . 6 .

	

Space requirements for combination washer-dryer

Worker's clearance (Fig . ,t, 5, anal 6) can overlap to either left or right of
machinea . Source (Fig . y, 5, and 6) : Cecile P . Sinden and Kathleen. A .
Johnstoo, Space for Home Laundering, Bulletin 658, Pennsylvania State
University Agricultural Experiment Station, University Park (July 1959) .
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Fig . 5 .

	

Space requirements for two types of automatic dryers

Fig . 4 . Space requirements for two types of automatic washers
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Key

1 . Storage closet
2. Laundry chute (ventilated)
3. Sorting shelf (ventilated bins below)
4. Laundry tray with mixing faucet and

cover
5. Washer
6. Dryer (should be ventilated)
7. Ironer
8. Ironing board

Fig . 7 . Kitchen-laundry plans
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Fig. 8.

	

Separate laundry rooms
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Key

1 . Storage closet
2. Laundry chute
3. Sorting shelf
4. Laundry tray
5. Washer
6. Dryer
7. Ironer
8. Ironing board
9. Electric plate
10 . Home freezer

Fig. 9.

	

Separate laundry rooms
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Key

1 . Storage closet
2. Laundry chute
3. Sorting shelf
4. Laundry troy
5. Washer
b. Dryer
7. Ironer
B. Ironing board
9. Electric plate

Note : Home freezer
may be substituted for
ironer
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Fig. 10 .

	

Combination laundry-sewing room with storage area

Fig. 11 . Combination laundry-sewing room

Fig, 12 .

	

Combination laundry-breakfast room Fig. 13 . Combination laundry-playroom
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By GLENN H . BEYER AND ALEXANDER KIRA, Housing Research Center, Cornell University

BATHROOMS

Activities commonly performed in the

bathroom include washing of hands, face,

and hair, bathing, elimination, and groom-

ing, and also such activities as hand laun-

dering and infant care . Often it is also

used as a dressing room . Major problems

in bathroom design include planning for

optimum convenience and privacy of all

bathroom functions for all members of the

household, adequate provision for storage

of supplies and equipment, and ease of

cleaning .

Some general planning guides are as

follows ,

Arrangement

Facilities should be conveniently ar-

ranged, with special attention given to

clearances . The room arrangement should

1 1lanp a( these snggestiuns are by rottr-
te.slt of the Atneriran Radiator and Standard
Sanitary Corporation .

permit more than one family member to use

its facilities at the same time (Fig . 8) .

Illumination

Lighting should be adequate for all of
the activities performed . For grooming,

direct sources of light are essential in or-

der to illuminate the face from all angles .

High strip windows, clerestory windows, and

skylights provide excellent over-all illumi-

nation in the daytime, while still affording
privacy . Luminous ceilings are also effec-
tive, particularly in interior bathrooms .

Ventilation

Good ventilation is essential in bath-

rooms, both to reduce humidity and to

dispel odors . If a window is relied upon

as the sole means of ventilation, care

should be taken in its selection and place-

ment to minimize drafts and to permit
easy access . Exhaust fans in the wall or
ceiling are often used to supplement nat-

ural ventilation . In interior bathroom

spaces, a mechanical exhaust is, of course,

essential .

Sound control

Lack of acoustical privacy is one of the
most common complaints with regard to
bathrooms . Noise can be reduced by
proper placement of the bathroom in re-
lation to other spaces, by the use of
closets and storage walls as sound barriers
between it and adjacent spaces, as well as

by the use of soundproof partitions and
tightly fitted doors . Acoustical treatment
of the ceiling makes the room more com-
fortable to use and reduces somewhat the
amount of sound transmitted through the
walls. Acoustical tiles for use in the bath-
room should be moisture resistant and
easily cleaned .

Auxiliary heat

A heat lamp or a radiant wall panel
can be used to provide quick warmth in
the bathroom .

Materials

It is essential that all surface materials
used in the bathroom have moisture-re-
sistant finishes .



Storage

Adequate storage should be provided for

current and reserve supplies . Articles in

current use should be located near their

place of first use . A closet opening from

the bathroom and hallway or laundry is

convenient for such items as bathroom linen

and cleaning supplies . Medicine cabinets

should be as large as possible since in-

creasing numbers of toiletries and medi-

cines are being used by American families .

Hamper space is desirable for soiled linen

and clothes . Install a cabinet with a self-

contained hamper, or, in two-story houses,

install a chute from the second floor to the

laundry . The minimum requirements for

storage of bathroom linens, based on re-

cent research, are shown in Table 3 .

Increased countertop space

Larger lavatories and increased counter-

top surfaces provide excellent facilities for

light laundry, hair washing, and bathing

and dressing the baby .

Children's convenience

Children's height should be considered

in the placement of accessory equipment .

A dental lavatory can double as a child's

lavatory . If a combination lavatory-dressing

table is installed, a step-up retractable

stool should be provided for children's use .

Mirrors

An atmosphere of luxury and spacious-

ness is created by mirrors . A full-length

mirror is always desirable . Also recom-

mended is a medicine cabinet with a

three-way combination of mirrored doors

on either side and a mirror in the center .

Safety features

Grab bars should be used vertically fc

bathtub and shower and should be located

for convenient use . They should be of ade-

quate size and securely fastened to sturdy

backing or studs. Use nonskid finishes for

flooring . Install a door lock that opens

automatically from the inside, and from the

outside in case of emergency . Locate light

switches out of reach of the bathtub or

shower-preferably just outside the bath-

room . Electric or radiant heaters should be

recessed or protected . Provide a lock for

medicine compartments .

Drying facilities and accessories

Add extra racks for drying women's

hose and other light laundry . Racks may

be concealed in well-ventilated cabinets,

which, if desired, may include a receptacle

for a low-wattage light bulb to facilitate

drying . Sufficient robe hooks, bag hooks,

Residential
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Recent research has provided some rec-

ommendations for the space required
around the three basic fixtures : lavatory,
toilet, and bathtub and shower . The basic

clearances are given in Tables 1 and 2 and

Figs . 1-3 .

Miscellaneous activities

In planning the bathroom, the designer
should remember that families with infants
usually prefer to bathe them in the bath-
room . The lack of adequate space has, in
the past, caused many families to use the
kitchen, which obviously is less appropriate
for this activity than the bath . The mini-
mum space needed to bathe and dress an

infant is 1 ft b?._, in . deep by 4 ft 11 in .

wide by 3 ft high .

In addition, other important activities are

often performed in the bathroom . Most
women, at least occasionally, launder small
items in the bathroom, and provision for
this should be made . Many adults, and
children, like to use the bathroom for
dressing . Since this requires a considerable

amount of space, it should be provided

only when requested .

ARRANGEMENT

Bathrooms can be classified into four
categories : (1) The conventional three-
fixture bath ; (2) The larger, compartmented
bath; (3) The lavatory or "guest" bath ;
and (4) The "utility" both .

Three-fixture both : The conventional

three-fixture bath without separate com-

partments has traditionally been designed

for the occupancy and use of one indi-
vidual at a time. This type of bath, with
combination tub-shower, averages about
40 sq ft of floor space (Fig. 5).

Compartmented both : To avoid the ex .

cessive humidity common in the usual three-

fixture bath, tub and shower may be
located in a separate compartment, with
or without on additional lavatory . This
plan also affords greater privacy for use
of the toilet. Separate doors, possibly with
a small entry, are desirable . Connecting
doors between compartments are also pos-
sible but are not recommended as the
only means of access (Figs . b and 7) .

Another variation is to make the toilet a
separate compartment, affording complete
privacy . In even the minimum-sized both of
this type there is generally room for an
additional lavatory, and the bath proper
is often enlarged into a combination both-

dressing room . Dressing tables may be a
combination of lavatory and table or in-
dividual fixtures . In the latter case, tables
should be sufficiently far from lavatories to
prevent damage from splashing water .

A still greater expansion of this plan
provides a separate dressing room and
connecting bath, with a compartment for
the toilet . The required floor space ranges
from 110 to 140 sq ft .

In all plans for baths, showers should
be included, either as stalls or over tubs .

Guest both : The lavatory, or two-fixture
"guest" bath, for living portions of resi-
dences may vary in size and appointments
from a minimum area of about 14 sq ft to
rooms of 22 to 25 sq ft or larger when a
dressing table is included (Fig . 4) .

Utility bath : The "utility" bath provides
an area larger than the minimum size
required for the three basic fixtures, for
other functions, such as laundering .

DOORS AND WINDOWS

Bathroom doors can be as small as 2 ft
wide, except for utility bathrooms, for
which doors should be not less than 2 ft

4 in . wide to permit passage of equipment
as required . In general, bathrooms should
contain only one door .

Door swings should be arranged so that :
(1) The door cannot strike any person
using any fixture ; (2) The door will shield
or conceal the toilet; and (3) The door may
be left fully open for ventilation in warm
weather .

Customarily, doors swing into the bath-
room . If hall areas are sufficiently large,
doors to small bathrooms can sometimes
be designed to swing out . In-swinging doors
should be set to clear towel-bars or radi-
ators . Sliding doors are frequently desir.
able, as space savers, between various
compartments within the bathroom .
The shape and position of bathroom

windows is important from the standpoint
of light, ventilation, and privacy . Gen-
erally, the higher the window, the better .
Preferred locations include : clear wall space
reserved for portable equipment, space



At lavatory

A . Mirror and medicine cabinet . Size is

governed by use of shelf or shelf-topped

lavatory ; mirror should swing 7 in . over

any shelf . (A .1) Fixed mirror is desirable

immediately above lavatory for children

7 to 14 years .

B . Shelf . Preferably recessed flush with

wall. May be part of medicine cabinet

or part of lavatory .

C, D, and E . Soap, toothbrush, and tum-

bler holders . May be separate units or

combined ; flush or projecting type .

F . Receptacle for electric razor and hair

dryer . Should be above and to right of

lavatory; dead front type .

G . Razor blade disposal slot .

H . Towel bars . May be at level of shelf or

lavatory top . In congested space pro-

vide upper bar for face cloths, lower

bar for towels.

Residential
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Dimensions at lavatory, bathtub, and shower .

Fig . 3

	

Bathroom accessories . The accessories shown are typical .
Many other types and styles are available.
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At shower
A . Shower head . Height is governed by

client's preferences ; may be overhead
for men only .

B . Shower valves or mixing valves . Always

place near entrance to shower .

C . Shower curtain rod . (C .1) Optional ;

glass shower enclosure door ; place
hinges on edge opposite shower control
valves.

D . Combination soap and sponge holder

and grab bar . Use draining-lip type .

May be on rear wall or on side wall

opposite shower head .

E . Shower ventilator . Desirable to remove
steam ; may function as vent for bath-
room .

F . Shower stall light . Optional ; must be

vapor-proof fixture .

At bathtub
A, B, and C . Shower head, shower controls,

bath valves and spout . Location is op-
tional with client but must be accessible
from outside of tub . See shower stall for
recommended heights .

D . Combination soap and sponge holder
and grab bar . Draining-lip type pre-
ferred .

E . Vertical grab bars . Optional but rec-
ommended .

F . Towel bar . Do not use over tub
equipped with shower .

G . Curtain rod . Keep within inside face of
tub . (G.l) Alternate ; glass shower en-
closure in place of curtain . Various
types, with and without doors, are avail .
able .

Fig . 3 (cont.) .

Not illustrated

Full-length mirror . Usually on

door .

Bathroom scale . May be built-in

or portable .

Linen hamper . Optional ; may be

part of cabinet-type lavatory,

built-in or portable .

Auxiliary heater . Built-in radi-

ant type desirable ; should

radiate toward open floor

space .
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Fig. 4. Two-fixture plans
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Fig . 5 . Three-fixture plans
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Fig . 6 .

	

Compartmented plans
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over a dressing table, and space above or

on either side of the lavatory . Windows

should not be placed over the bathtub

unless they are of the casement or awning
type opened by a crank . A window behind

the toilet is seldom desirable . Skylights
may be used to serve top-floor bathrooms

if they are large enough to provide ade-

quate light and ventilation . Inside bath-

rooms without exterior windows are some-

times used but require a dependable sys-

tem of exhaust ventilation by natural or

mechanical means, and greater artificial

lighting in lieu of natural light .

ACCESSORIES

The medicine cabinet should be related

in size to the type of bathroom or toilet .

For guest baths or toilets, space is needed
only for dentifrices, shaving accessories,

toilet preparations, and a few simple rem-

edies . A bath serving several bedrooms

may require a complete supply of medicines

in addition to the items mentioned above .

Every bathroom should have a storage

closet for cleaning utensils and supplies

and for reserve stocks of toilet paper,

towels, and sundries .

Floor space should be left in every bath-

room for portable accessories desired by

the owner or needed on occasion for the

care of infants or invalids . Also consider

allowing space for such items as scales,

stool or seat, infant's bath and dressing

table (portable type requires about 3 by

4 ft of floor space in use), soiled-linen

hamper, exercise devices, dressing table

or vanity with bench, and ultra-violet

radiation equipment .

Towel bars should be ample in number

and length to serve the need : of ea_h

	

quote wall space for essential accessories
member of the family regularly using the

	

(Table 4) .
bathroom, or of guests likely to use its

facilities, before supplies can be replen-
ished . For each person regularly using the
bathroom, thera should be separate bar

space for bath towel, face towel, and face

cloth, as well as an additional rack for

guest towels .

Linen storage may consist of towel cabi-

nets recessed in the thickness of plumbing

walls (either over fixtures or as full height

cabinets) or may be expanded into com-
plete linen closets. Dressing-rcom baths may
include completely fitted wardrobes . (See
Table 3 .)

Minimum-sized bathrooms and toilets
require special planning to ensure ade-
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Fig . 8 Bathroom arrangements . Source: "Planning Bathrooms for Today's Homes," Home and Garden
Bulletin No . 99, U .S. Department of Agriculture, Washington, D .C ., 1967 . S%
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By GLENN H. BEYER, and ALEXANDER KIRA, Housing Research Center, Cornell University

Drawings by LARCH RENSHAW, AIA

STORAGE

"A place for everything and everything
in its place" is the slogan for closet de-
signers as well as housewives . Modern
closets should be planned for the storage
of the particular clothing or objects of the
individual or the group using the space.
An accurate list of the objects to be stored
is necessary for the scientific allotment and
arrangement of space and facilities. A
"margin of safety" of some 25 per cent
increased capacity should be allowed for
the usual accumulation of additional be-
longings . It is better to have too much
space than not enough . Much can be stored
in little space if sufficient thought is given
to the arrangement of the space and the
equipment. Too many closets have unused
and unusable space due to poor planning .

Good closet design requires planning, ar-
rangement, and fixtures contributing to :

1 . Convenience
a. Ease of access
b. Maximum visibility
c . Orderliness
d. Maximum accessibility
e. Maximum of used space

2. Preservation
a. Of pressed condition
b. Of freshness (ventilation)
c. From moths
d. From dust
e. From pilfering

The above are not all simultaneously ob-
tainable, and some are mutually exclusive;
for instance, eliminating doors gives maxi-
mum availability but minimum security from
dust, moths, and pilfering ; adhering to
the principle of maximum accessibility
would result in unused space at top and
bottom of closet .

Modern closets, by the efficient arrange-
ment of space and fixtures, accommodate
much more clothing and material than the
inconvenient, space-wasting closets of a
few decades ago. The modern closet often
replaces pieces of furniture and thus pro-
vides a greater amount of free, uncluttered
space in the room .
Doors should open the full width of the

closet whenever possible . In most cases the
most efficient and economical doors are the
usual hinged type . Two doors for a 5-ft
closet will eliminate dark, inaccessible,
hard-to-clean corners. Hooks, racks, and ac-
cessories on the backs of swinging doors
increase efficiency by using otherwise un-
occupied space in the closet .

Alternate closet closing methods may in-
volve more complicated or more expensive
construction, though they may obviate the
objection that swinging doors form an ob-
struction in the room . Sliding doors can
expose the entire interior of the closet to
view and make it immediately accessible .
Such doors do not block traffic . Sliding
doors, however, do not permit the use of
special door fixtures such as tie racks, shoe
racks or bags, hat hangers, or mirrors,
which are handy and easily reached when
attached to a hinged closet door . Banks of
wardrobe-type closets with sliding doors
are becoming more and more popular.
Fitted with drawers or trays, they take the
place of bureaus, chests, and chiffoniers
and make far more spacious, uncluttered
rooms.

Doors which expose the full width of the
closet are preferable for both visibility and
accessibility . "Walk-in" or "walk-through"
closets naturally use more area than others
with no "circulation ." In some rooms, how-
ever, a single door to a large "walk-in"
closet may be justified by the need for
maximum wall space for furniture.

Some of the various closing methods are
shown in Fig. 1 .

Lighting is considered essential and
standard in the modern closet unless room
lights are located to illuminate fully all
portions of the closet. A single tubular or
bulb light with a diffusing reflector placed
just above the door inside the front of the
closet is usually sufficient. Automatic door
switches are convenient .

Ventilation is often desirable, particu-
larly in hall closets where damp outer gar-
ments or work clothes might be stored . It
can be accomplished readily by providing
louvers in the closet door or by using
louver doors.

Types of closets

Closets are required for various pur-
poses, in different parts of the house. Some
have already been mentioned in other sec-
tions of this volume : kitchen supplies ; din-
nerware, glassware, and table linens (dis-
cussed under "Kitchens") ; and bathroom
supplies (discussed under "Bathrooms") .
Closets must also be provided for the stor-
age of clothing, bedding, cleaning equip-
ment, books, magazines, and phonograph
records, toys and other children's and adults'
recreation equipment, and certain items such
as luggage that are used only seasonally or
infrequently . The discussion here relates only
to "active" storage space.

Clothes closet. For clothes closets in bed-
rooms or dressing rooms, 2 ft is standard
depth (2 ft 6 in . if a hook strip is to be
used). (See Fig . 2.) This permits clothing to
be on hangers on poles, with sufficient clear-
ance . Clothing lengths are shown in Fig. 3.
Clothes closet width, parallel to the doors,
should be from 3 to 6 ft per person, de-
pending on amounts of clothing and
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Fig. 2.

	

Closet depth and hanger sixesFig. 1 .

	

Closet closing methods
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whether drawers or trays are to be pro-
vided in the closet or wardrobe for such
items as have in the past been kept in
bureaus or other pieces of furniture . Some
typical closet plans are illustrated in Fig .
4; suggested layouts for bedroom closets
for men, women, and children are shown
in Figs . 5-9.

Coat closets, located near the entrance

doors, are sometimes made 2 or 3 in .

deeper than bedroom closets, to allow for

the bulkiness of some overcoats, and to
permit better air circulation around the

garments which are often damp when hung
in the closet . Several designs for coat
closets are shown in Figs . 10 and 14 .

Closet for cleaning equipment : The di-
mensions of the storage space needed for
cleaning equipment will depend in large
part upon the type of vacuum cleaner
used ; horizontal, upright, or canister ; rec-
ommended dimensions for each type are
shown in Fig . 11 . Since families may

change from one type of vacuum cleaner

to another, the cleaning closet should be
made large enough for any type . The

closet should be located as near the center

of the house as possible, and should be

provided with a convenience receptacle so
that the vacuum cleaner can be left con-
nected and can reach most areas of the
house . A suggested design for a cleaning
equipment closet is shown in Fig . 12 .

Storage for bedroom linens and bedding :
Limited and liberal lists of articles of bed-
ding that require storage, and the mini-

mum dimensions of the space required, are
shown in Table 1 .

FHAI requirements for linen closets are

	

the floor ; minimum total shelf area for one-
as follows : minimum interior dimensions, 18

	

and two-bedroom house, 9 sq ft, for three-
in . wide by 14 in . deep (24 in . maximum) ;

	

and four-bedroom house, 12 sq ft; drawers
shelves spaced approximately 12 in . on

	

may replace 50 per cent of the shelves .
center vertically ; highest shelf, 74 in . above

	

These are minimum dimensions, and about
twice this amount is recommended, espe

Minimum P

	

cially if both bedroom and bathroom linen
Property Standards for

One and Two Living Units, Federal

	

are to be stored . A suggested layout for

Housing Administration, Washington,

	

such a combined linen closet is shown in
D.C., revised July, 1959 .

	

Fig . 12 .
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Fig . 4 .

	

Typical closet plans
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A minimum size closet of a usual type .
Shoes can be stored on the raised shelf-
rack and three additional pair on the floor
in front of the rack . Door could be ar-
ranged for hats as shown below, Heaving
shelf for other storage.

Minimal closet arranged to make shoes
more visible and reachable. There is space
for hats without crushing or for night
clothes hooks if hats are normally stored
in a hall closet . Neckties might be in two
tiers.

An alternate to the scheme above giving

	

A four-foot closet with seven drawers for
maximum view of shoes and an additional

	

shirts, socks, underwear, etc., and a verti-
shelf. Trousers would have to be folded

	

cal tier of shoe racks (as above) . Night
over the crossbar of the suit hanger rather

	

clothes and bathrobe hooks are best on the
than being hung separately from the pole

	

right band door, necktie racks flat against
with trouser-hangers .

	

the Heft hand door.

Fig . 5 .

	

Bedroom closets for men
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Another four-foot closet with ten standard

	

A solution to the shallow closet problem.
drawers conveniently arranged . Shoes are

	

A pull-out rod takes care of the suit, coat
placed tandem above the drawers for visi-

	

and trouser hanging. Five drawers take
bility and reachability . Poles are one above

	

the place of a small bureau or chest. Shoes
the other, requiring reaching .

	

are at "no stoop, no squat, no squint" levels .

Wide wardrobe closets of more luxurious

	

A deep walk-in closet. High tiers of shoe
size planned as part of walls separating

	

racks flank the door jambs. Shelves for
two rooms. Four doors, sliding or swing-

	

Hive and dead storage on three sides, upper
ing, can be used . Lower portion of shoe-

	

levels . Suit poles range the back wall . Ties
tiers could be replaced with mothproof

	

are on the left wall, night clothes hooks on
"dead-storage" drawers.

	

right wall .

Fig . 6 .

	

Bedroom closets for men
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A small closet with shoe racks at the side
under short hanging garments. Additional
shoe pockets might be placed on the door
under the hanging shelves. These handy
shelves fold into the space in front of the
hat and storage shelves.

An alternate minimum closet arrangment
with a high pole for Hong dresses. Two
drawers below the shorter hanging gar-
ments. Depth of closet permits a door type
shoe rack and a hat rack. Wide bats can
go on upper shelf.

Alternate to closet above. It provides a
high pole for banging evening dresses and
a lower pole for other dresses and suits. A
large hat shelf is provided above the low
pole as well as a hat rack and shoe pockets
on the door .

Fig . 7 .

	

Bedroom closets for women

A four-foot closet combining hanging and
shelf space with drawers for stockings, un-
derthings, and what-not. Shoes are easily
seen and chosen from the almost eye-level
cleat rack above the drawers. Hat storage
on the shelves.



Another four-foot closet with a short canti-
lever pole at the left allowing two-decker
hanging. Closet drawer space would natur-
ally be supplemented by a bureau or other
furniture . A shoe rack on the door would
increase capacity .

The shallow closet problem solved by the
use of a pull-out rod firmly anchored to the
back wall . Drawers again at lower right
with cleated shoe shelves above, and hat
shelves above them . Drawers may have to
be shorter than standard .

Large double wardrobe type closet, almost

	

A walk-in closet, shoe racks and shallow
half devoted to hanging space. Left half

	

shelves at one side drawers and hanging
fitted with large and small drawers and

	

pole at the other. Drawers next to door
wide shelf-counter with mirror above. Slid-

	

are convenient but hazardous if Heft open .
ing doors may be preferred and center par-

	

They could be placed at the back with
tition minimized.

	

hanging space near door .

Fig . 8 .

	

Bedroom closets for women
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Closet for infants up to about 5 years old,
LOW hanging pole shelves and drawers per-mit habits of care and orderliness to be de-veloped at an early age. tipper part wouldbe used by adults . Note two sets of doors,

Small closet designed for a child of from 6to 10 years. Pole at higher but easilyreached level . Drawers and shoe racks atconvenient heights . Ample shelf room pro-vided above for the storage of possessions .

Alternate, and larger, closet for an infant
up to 5 years of age. Trays or drawers for
folded garments at an upper level for adult
use. Hanging space, drawers and shelt
available to child using the lower doors.

Fig . 9 .

	

Bedroom closets for children

Closet for youngster up to 10 years old,providing greater length of hanging poleand different shoe arrangement, trays in-
stead of cleat racks. A large shelf for hats,
toys . or "collections" available to child .
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THREE-COMPARTMENT

	

HALL CLOSET FOR

HALL CLOSET

	

SMALL CHILDREN

Fig. 10 .

	

Coat clossfs
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Miscellaneous storage

A large variety of other articles that are
in regular use must be stored somewhere.
Included in this category are books, maga-
zines, phonograph records, card tables and
chairs, games, movie and slide projectors,
screens and film, toys, sports equipment,
and tools . If adequate and conveniently
located built-in storage is not provided,
then portable units (furniture) will have to
be used for this purpose.

Book storage is usually required in the
living room, study, and each bedroom. Most
books (85 per cent) can fit comfortably on
shelves 8 in . deep (front to back); some
books (10 per cent) need 10-in . shelves,
and a few (5 per cent) require 12-in .
shelves . Vertical spacing between shelves
varies from 8 to 16 in ., with the greatest
use in the 10 to 12-in . range. Horizontally,
books average 7 to 8 volumes per linear
foot of shelf.

Phonograph records (12 in .) in albums
require shelves with a clear height of 14
in . and a depth of 15 in . (14 in . for long-
playing records in cardboard folders) .
Card tables are usually 30 in . square

but may be as large as 36 in ., and are
2 to 3 in . thick when folded . Folded chairs
vary widely in dimension, but a fair
average is 30 by 16 by 3 in . Space should
also be provided for cards, score cards,

rule books, poker chips, chess, etc . (see
Fig . 13).
Toy and game storage should be pro-

vided in children's bedrooms and wherever
the toys are regularly used . Toy storage
should be designed for future conversion
to other use.

Sports equipment, especially golf bags,
skis, and camping equipment, may present
a serious storage problem. For some fami-
lies, a separate closet for this purpose may
be justified ; a suggested design is shown
in Fig. 13 . Such a closet should be located
near the outside entrance which is most
used by the family .

Tools and associated items should, of
course, be stored in the workshop, which
every house must have . Paints, because of
odor and fire hazard, are best stored out-
side the house.
General storage is required for bulky,

seldom-used items, such as trunks, boxes,
and extra furniture.
Outdoor storage (i .e ., directly accessible

from outdoors) is required for lawnmowers,
wheelbarrows, sprays, rakes, and other
garden tools and equipment; for snow
shovels and sleds, ladders, screens, and
storm windows; for outdoor furniture, bar-
becues, hammocks, croquet sets ; for bi-
cycles, tricycles, scooters, and perambula-
tors (see Fig. 14).

These last two types of storage (general
and outdoor) were provided in the tradi-
tional house by the basement, attic, and
garage . Modern houses may have none of
these spaces, and, in such cases, the archi-
tect should take particular care to provide
adequate general and outdoor storage
space. FHA minimum requirements are 200
cu ft plus 75 cu ft per bedroom, of which
at least 25 per cent and not more than 50
per cent should be indoors . Again, it
should be emphasized that this is a mini-
mum requirement; more is recommended.

Basic elements

The standard elements of closet storage
are shelves, drawers, poles, hooks, and
special fixtures . Practically any object can
be stored efficiently by one or another of
these means. The choice and arrangement
of the fixtures depend on the amount and
nature of the materials to be stored .

Shelves : Shelves are simple and inex-
pensive to install, require a minimum of
effort to use, and are adaptable to the
storage of many types of things, espe-
cially those of odd or bulky shape, folded
articles, and, of course, books, magazines,
etc. However, if open, they are exposed to
dust . Also small objects become hidden be-
hind one another if the shelves are deep.
A 12-in. shelf is usually adequate for most



things . Articles of larger dimensions or
greater depth should have their special
places ; linens, for instance, are frequently
folded for a 16-in . shelf .

Drawers! Drawers are growing in popular-
ity in closet design because they accommo-
date numerous articles with a minimum of
space and a maximum of convenience. They
provide practically dust-free storage and
present a neat appearance even when
carelessly used . Drawers of different widths
and depths make possible classified "filing"
of different items, thus providing a great
saving in time and an incentive to orderli-
ness . A cabinet made up of a battery of
standard drawers, selected for the storage
of the known possessions of the user, can
easily be made from a comprehensive list,
with allowance made for the accumulation
of additional items.

Drawer construction is cabinetwork re-
quiring both skillful craftsmanship and the
best materials . They must operate freely
under all seasonal and climatic conditions .

A recent logical outcome of this situation

has been the development of molded plas-

tic drawers in a variety of stock sizes .

Fronts of various materials can be at-

tached . All that is required of the builder

is the construction of the supporting en-

closure.
Poles. Hanging pole length can be esti-

mated roughly at 3 in . per hanger for men's

suits (4 in . for heavy coats) and 2 in . per

hanger for women's clothing . Height of

pole above floor should average 64 in .,

but should be adjusted to the individual .

Clearance between pole and shelf above
should be 3 in . Hardwood poles 1 in . i n
diameter should have intermediate sup-
ports if over 4 ft in length . Consult manu-
facturers for special-purpose hanging rods,
extension poles, brackets, etc .

Hooks : A variety of hooks is available .
Special features ; Such special features as

shoe and hat racks and miscellaneous racks

are on the market and greatly increase

convenience in storage .

=,g 12 . Miscellaneous Storage
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Fig . 13 .

	

Miscellaneous closets
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Fig. 14.

	

Miscellaneous closets
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By J . L . GRUZEN and J . J . KOSTER, Gruzen and Partners

INTRODUCTION

At the time of this writing, It is anticipated that
within the next 1 5 years in the United States it
will be necessary to construct as many new
housing units as have been constructed to date .

This need for new housing, considered
against a background of continuing urbaniza-
tion, clearly indicates that an increasing pro-
portion of an expanding housing market will
be devoted to multifamily types of housing or
apartments . The inevitability of this trend
contains a challenge to the architect to do
more then merely meet a statistical demand . He
must rather address, identify, and solve the
problems of multifamily building types as an
attractive alternative to freestanding single-
family buildings .

This article will deal with multifamily living
in general, with some additional attention to
the problems of the medium- and high-rise
building type (i .e . building types which require
a degree of vertical servicing) .

GENERAL

The process of designing an apartment building
may be graphically depicted in a general way
as in Table 1 . This article will be developed
in the same sequence as Table 1 . It must be
borne in mind that, as with any design develop-
ment, the evolution of an apartment building
design is not a sequential process but a pro-
cess of continuing interaction, feedback, and
reevaluation, and that the number and com-
plexity of events will vary according to the
program, scope, and funding sources involved .
The sequences shown are labeled as program
development, site analysis, building planning,
and building design .

Program development is for the most pert
evaluation of information over which the archi-
tect has relatively little control but which shapes
the project in a basic way .

Site analysis involves evaluation of physical
data which must be recognized, identified, and
weighed by the architect in making basic de-
sign decisions dealing with site use, allocation,
and development .

PROGRAM

Market Analysis

A market analysis and program formulation
may precede the retention of an architect ;
however, to an increasing degree clients solicit
the aid of an architect in these areas . An inves-
tigation of the potential market should consider
existing market conditions and trends with
regard to

1 . Type of occupancy
a . Rental
b . Cooperative
c. Condominium

2 . Price (rent, maintenance, etc .)
3 . Amenities
4 . Apartment size (area and number of

rooms)
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5 . Building types
6 . Vacancy rates
7 . Public facilities (transportation, schools,

shopping, recreation)
Program items to be resolved include
Price range . What segment of the market

is the project to be aimed at?
Amenities . Identified in Table 2 as support

facilities and closely interrelated with price
range .

Scope . How many units?
Distribution . Percentage of each type of unit .
Building type or types .

1 AND 2 STORY ROW OR

	

10-20 DU/ACRE
CLUSTER HOUSING

4 AND 5 STORY WALK-UP GARDEN

	

30-40 DU/ACRE

Fig . 1

	

Comparative densities .

%SSK:ii%
APARTMENT DEVELOPMENT

	

7p-110 DU/ACRE
COMBINED HI- AND LOW-RISE ESTATE
HOUSING WITH ISOLATED MED-RISE

	

150-175 DU/ACRE
TYPICAL URBAN DENSITY FOR COM-
BINED HI- AND LOW-RISE DEVELOPMENT

	

200 DU/ACRE
TYPICAL HIGH URBAN DENSITY
HI-RISE DEVELOPMENT

	

425 DU/ACRE

NEW YORK CITY THEORETICAL MAX .

Funding

in many cases a market analysis will conclude
that conventional private financing is not
economically feasible and that some type of
public or semipublic assistance is required
if a project is to proceed .

There are a number of sources of such assis-
tance at both federal and state levels . The FHA
(Federal Housing Administration) and PHA
(Public Housing Administration) are well-
known examples of such agencies . As a rule,
an agency which provides assistance also
requires conformance to agency standards,
and frequently such an agency will require
approval of or participation in program devel-
opment .

While the client, local authorities, and
funding sources will usually institute basic
program direction, it nevertheless remains the
responsibility of the architect to catalyze these
decisions and formulate the finished program .

Density
Figure t compares relative densities of various
urban and suburban situations . It is helpful
to "have a feel" for the physical reality of den-
sity figures as an aid in visualizing possible
solutions and to anticipate implications of
decisions which are made during program
formulation .

ZONING AND CODES
General

Zoning and building codes are of basic im-
portance to any project ; and of all types of
projects, those which involve housing tend
to be regulated to a greater degree by zoning
ordinances and codes .
Appropriate local and regional authorities

should be contacted in order to determine the
type and extent of limitations or controls which
may be imposed on a project and, further, to
gauge the discretionary powers and flexibility
of the governing authorities. To an increasing
degree, the philosophy of zoning is changing
from one of restrictive limits and controls to

an approach which attempts to lead and in-
fluence community growth . Many communities
and regional authorities have guiding master
plans which deal with long-range development
and evaluation . The conceptual and planning
freedom of the architect is linked with these
considerations .

Failure to pursue a thorough investigation
of these controls can result in serious prob-
lems later on in project development .

Controls

Zoning is concerned principally with questions
of use, bulk, density, and location .

Use, bulk, and density are usually controlled

Fig . 2 Zoning map example .

Fig . 3

	

Setback diagrams.
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Bulk is frequently controlled by floor-area
ratio, which limits total buildable floor area
as a multiple of the site area . In contemporary
zoning regulations, floor-area ratio for apart-
ment buildings will range from a low of 1 or
less to a high in the range of 14 to 16 in dense
metropolitan areas .

Building codes are less regional and vary
less than zoning regulations . Many localities
adopt national or state building codes as their
standard . Such codes are concerned with
health and safety requirements such as light
and air, access, egress, construction stan-
dards, minimum dimensional standards, fire
detection and protection, and fire equipment
access .'

Standards
Similar to zoning and codes and equally im-
portant in many cases are governmental agency
standards, which apply when public or semi-
public funding sources are involved or mort-
gage standards if private funding is involved .
The need for a thorough initial investigation

and continuing review for conformance with
controls imposed by zoning, codes and agen-
cies cannot be overemphasized .

' Note : Local fire departments and fire in-
surance groups may exert more restrictive
controls than the above-mentioned codes .
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on the basis of districts which are generally
shown on maps and explained in an accom-
panying text (Fig . 2) .

Uses may be designated as, for example,
residential, commercial, manufacturing, and,
in some cases, park or recreational . Mixed
uses are frequently allowed, end for large
housing projects it is considered advantageous
to incorporate retail shopping, entertainment,
and dining facilities into a program .

Location of buildings is controlled in order
to prevent oppressive proximity of building
masses . Formulas or diagrams which relate to
variables such as building height and density
are applied to locate buildings with respect to
property lines and/or one another . (See Figs . 3
and 4 .)

Density regulations limit the number of
people per site-area unit. The basis for density
determination will vary from regulation to
regulation . Density may range from a low of
ten or fewer people per acre in low-density
districts to a high of up to 1,500 or more per
acre in the highest-density districts .

Fig . 4 Building spacing and location diagram .

SITE CONSIDERATIONS

Site Characteristics
Physical characteristics of a site may impose
limitations on a building program ; therefore
an early analysis of site data and conditions
should be undertaken by the architect in order
to ascertain and evaluate such limitations .

Borings and samples taken at the site will
provide information regarding location and
extent of rock, bearing capacity of the sub-
surface strata at various levels, and the level
of a water table .

A survey indicating boundaries, contours,
or spot elevations is necessary and, in the
case of difficult sites, such a survey may indi-
cate terrain and other conditions which will
strongly influence design decisions . Limita-
tions imposed by difficult terrain-in addition
to those imposed by local laws or ordinances-
may limit such items as location of driveways
and parking entrances .

Utilities

Availability, adequacy, and location of site
utilities enter into basic decision making . A

Site Elements

Figure 5 diagrams possible relationships
among site layout elements which normally
occur in apartment development . As suggested
by the diagram, it is desirable to limit cross
traffic among circulation elements such as
vehicular access and pedestrian access and to
maintain proximity or easy access among
activity elements such as the dwelling unit,
recreation, and parking .
The relationships may be horizontally or

vertically arranged, depending on density or
tightness of a site . Emphasis on the impor-
tance of certain relationships may vary with
the program ; however, the basic elements and
relationships remain . Figure 6 shows examples
of different arrangements of the site ele-
ments-arrangements which reflect program
density relative to site area .

Building Access

Figure 7 diagrams various means of building
access and internal circulation, each with
different advantages and degrees of suitabili-
ty to specific design solutions .

Fig . 5 Site element diagram .

building or buildings may be located so as to
minimize expensive service runs . Inadequacy
or unavailability of certain services may require
on-site generation or disposal facilities .

Large Scale

Large-scale residential developments involve
special problems and opportunities . Closing
or rerouting of streets wholly within a project
is frequently undertaken and can free up area,
eliminate restrictions of a street grid pattern,
and generally change the scale and feeling of a
project . When through streets within a project
are closed or otherwise restricted, compensa-
tory widening and improvement of peripheral
roads is usually in order not only to offset the
effect of the closings but also to accommodate
the increased traffic flow generated by the proj-
ect itself. Similarly, shutting down a utility
line and adding to demand generally requires
compensatory improvement .

Building Orientation

Building orientation may be influenced by a
number of factors such as site, view (desir-
able or undesirable), sun, and prevailing winds .
Closely interrelated to building orientation
is the question of internal circulation and floor
layout of the building . Figure 8 indicates how
different layouts lend themselves to solutions
of site problems .

BUILDING CONFIGURATION

Floor Shape and Size
The shape and size of an apartment building
can have significant influence on the cost and
consequently the feasibility of a project .
The shape of the repetitive typical floors

influences the cost of constructing and en-
closing the floors . For purposes of economy
and efficiency, building shape should be such
that expensive exterior walls are minie,ired in
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Fig . 8

	

Orientation influences.

Fig. 7 Building types .

Fig . 6

	

Site element relationships .
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Frawley Plaza, New York State Urban Development Corporation 11972)

Fig. 9

	

Examples of housing plans. (Gruzen & Partners .)



Residential

APARTMENTS

ratio to area enclosed and that breaks and
direction changes in the perimeter are mini-
mized . (See Fig . 9 .)
Area of a typical floor may affect costs .

For example, pouring of a typical tier in a cast-
in-place concrete building is a continuous
process and requires a full concrete crew
throughout . The area of a typical floor or part
thereof should be such as to efficiently utilize
the day's productivity of a concrete crew. Simi-
lar analysis and considerations should be ap-
plied to other building techniques or systems .

Building Height

The cost of a building may be affected by
building height . A building may be of such
height that it exceeds prevailing capacities
in terms of available construction equipment
and contractor experience . In addition to con-
siderations of what is possible, there are con-
siderations of what is practical and efficient
from a cost standpoint . Of the various mechan-
ical systems which serve an apartment build-
ing, each has various increments and "step-
up" points . For example, there is a situation
such that the addition of a single extra floor
could require a substantial increase in elevator
service either through an additional elevator
or an expensive increase in elevator speed.
Similar situations exist for heating, cooling,
plumbing, and ventilating systems, and opin-
ions of the various consultants in these areas
should be solicited .

Length and Width

Additional costs resulting from an increase of
building length or width are generally pro-
portionate to increase in area, However, as
with other such items, there are step-up points
at which there are disproportionately large
increases in cost for slight dimensional in-
creases .

Wind Bracing

Wind bracing becomes a structural design
consideration in buildings beyond the 10-to 12-
story range, and one must then consider
measures which may be introduced to resist
the overturning tendency due to wind loads .
Wind bracing may be achieved by introduction
of various structural measures . The extent
and, therefore, the expense of these measures
may be reduced if the building shape itself
contributes to wind bracing . As the diagrams
(Fig . 10) indicate, certain building shapes
obviously have a greater inherent resistance
to overturning .

STRUCTURAL SYSTEMS

Concrete

The most common structural system presently
employed for medium- to high-rise apartment
construction is flat-plate cast-in-place rein-
forced concrete with randomly placed columns .
This structural approach has certain advan-
tages which make it particularly adaptable to
apartment construction . (See Fig . 11 .)

1 . The horizontal services normally required
in apartment construction may be imbedded

Steel

Although much less common than cast-in-
place concrete, steel frame structures are
also employed in the construction of apart-
ment buildings .

The advantages of strength and relative
simplicity of erection may recommend steel
for use in extremely tall structures or for use
in locales where there is limited experience
in the use of concrete .

Steel structural frames tend to be laid out in
a regular grid pattern, and this in turn regu-

within the concrete slab, thereby eliminating
the need for a hung ceiling and allowing the
flat underside of the slab to serve as the fin-
ished ceiling of the space below . This reduces
floor-to-floor and overall building height and
eliminates the separate construction of a hung
ceiling .

2 . The possibility of placing columns ran-
domly adapts well to the inherently irregular
module generated by a typical apartment floor
layout . Columns may thus be "buried" in con-
venient locations within an efficient layout .

3 . As a rule, openings for vertical services
may be located at will in this type of structure ;
however, large openings near columns should
be handled with care so as to assure continuity
of vertical and horizontal reinforcing .

larizes the apartment layout . One should bear in
mind that in this type of structure mechanical
and structural lines may not coincide .

Limitations

As a rule of thumb, spacing between concrete
columns may economically be in the range of
12- to 18-ft centers and spacing for steel
columns may range from 16 to 24 ft .

Figure 12 may serve as a guide for sizing of
concrete columns in preliminary layouts . Three
common bay sizes or center-to-center distances
have been shown for various building heights .
Sizes are for internal columns, expressed in
square inches . Peripheral and corner columns
will be smaller .

The smallest dimension per side considered
acceptable for concrete columns is 10 in ., and
4 ft is the limit which normal concrete frame-
work can easily accommodate . Columns with
larger dimensions become, in effect, walls
and are formed differently .

It is significant to note from the chart that an
internal column in a tall building may be on the
order of 2 by 3 ft . Such a planning element
cannot be overlooked even for preliminary
sketching .

Systems Approach

Any discussion of structural considerations
in conjunction with housing must recognize
that the housing industry appears to be at the
beginning of an era of greatly increased pre-
fabrication, which is leading towards full
systems building and industrialization of the
building process .
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Fig . 11

	

Steel end concrete structurel systems .
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There are four variables involved in elevator
selection :

1 . Travel distance
2 . Elevator speed
3 . Elevator capacity
4 . Building population
Travel distance is represented on the graph

as "Number of stories" based on the assump-
tion of normal floor-to-floor heights .

Possible speeds for buildings of different
heights are shown .

Building population is represented on the
graph as "population per floor," with curves
shown for typical floor populations . In deter-
mining population, two persons per bedroom
are assumed .

Egress and Safety

Except in rare circumstances, relatively little in
the realm of egress and safety is left to the dis-
cretion of the architect . In general, the architect
may choose only among accepted and approved
procedures as set down in codes .

In most codes, two means of egress must be
provided within specified distances from each
dwelling unit (Fig. 159-c) except in the case of
duplexes, which frequently require an addi-
tional means of egress off the corridors, usu-
ally by means of an escape balcony (Fig . 15e) .

Figure 1 5d diagrams a scissor stair which, as
shown, is an arrangement which allows for
construction of two stairs in one fire enclosure .
This is an efficient and cost-saving solution to
the two egress requirements . Most codes, how-
ever, effectively preclude the use of scissor
stairs, in many cases by limiting the allowable
length of dead-end corridors . Fire escapes are
usually required for construction that is not
fireproof ; and sprinklers, smoke doors, fire de-
tectors, and alarms are additionally required
for various classifications of construction in
some codes .

Plumbing

Vertical plumbing risers and waste lines (or
"plumbing stacks") are expensive due to both
material and labor costs . Reduction in the
number of stacks saves money and is, there-
fore, to a greater or lesser extent advantageous
and advisable .

bility, union acceptability, adaptability to minor
variations, and guarantees regarding erected
costs .

VERTICAL SERVICES

Elevators

Figure 14 may serve as a preliminary guide in
determining number and type of elevators
necessary for an efficient solution .

Prefabrication and systems building has
been applied widely in European countries for
a number of years, and there have been many
prototypical developments and limited ap-
plications of techniques in this field in the
United States .

It is anticipated that, within the foresee-
able future, virtually all European housing
will be the product of some type of system .
It would appear inevitable that progress toward
industrialized construction will likewise con-
tinue in the United States .

At what precise point the utilization of
systems building will become a major con-
sideration in apartment design and what
system or systems will survive to become
a standard of the future is uncertain ; however,
it is a significantly growing field which will
be watched closely by practitioners in the
housing field .

Of the number of systems which are pres-
ently available, the following categories may
be drawn :

1 . Steel or concrete frame with precast
planks, self-formed concrete deck or metal
deck

2 . Poured-in-place concrete tiers utilizing
special reusable forms for transverse walls or
columns

3 . Long-span or short-span precast panel/
plank and bearing wall
4 . Prefabricated floor-size truss or beam

systems with clear span capabilities .
5 . Preassembled modules, prepared off

site or on site, for stacking or insertion in a
structural frame

Figure 13 shows a composite structure
including the categories described .
Any proposal to use a building system

should be preceded by a thorough investigation
as to availability, code and market accepts-
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Fig . 13 "Systems" composite.

Fig. 12

	

Concrete-column sizing guide. (Data supplied by Farkas Baron and Partners .)



Reduction in the number of plumbing stacks

	

finish around the area of exhaust . The ratio of

	

water pipes or electric conduit . Pipe risers as
is accomplished by doubling or even tripling

	

dimensions should be as close to square as

	

shown in Fig . 19 occupy a space of approxi-
up on each stack at each floor . Figure 16 shows

	

possible and should not exceed a ratio of 3 :1 .

	

mately 3 to 4 sq ft, are located at an outside
common bathroom and/or kitchen layouts with

	

A mechanical engineer should be consulted

	

wall, and generally, if possible, "run out" in two
order-of-magnitude dimensions shown .

	

to determine final data regarding size and Iota-

	

directions to serve two units at each floor . It is
These dimensions, it should be remembered,

	

tion of ducts .

	

desirable to avoid having a common riser be-
are for rough layout purposes only and should

	

tween separate apartments .
be verified by consultants .

	

Heating and Cooling

Ventilation

	

In most cases, plannin g and spatial la y out are

	

DETERMINATION OF A TYPICAL FLOORnot significantly influenced by heating and/or
Interior spaces such as bathrooms, interior

	

cooling units and their lines of supply . The

	

Generalkitchens, and public halls require mechanical

	

most common exception is the case in which
exhausting . Figures 17 and 18 may be used as

	

ducts deliver conditioned air from either a ten-

	

In discussing determination of a typical floor
guides, in making preliminary layouts, to de-

	

tral source or a unit in the apartment . In such a

	

and specific apartment layouts, the most com-
termine the floor area to be allocated to exhaust

	

case, ducts may be of such size as to become a

	

mon structural type-poured-in-place flat-plate
ducts . Figure 18 indicates the area of exhaust

	

planning factor. Otherwise, heating or cooling

	

concrete construction with repetitive typical
and Fig . 17 shows buildup of fireproofing and

	

units are served either by hot and/or chilled

	

floors-is assumed . The principles of the pro-
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Fig. 15

	

Types of stairs .

Fig . 14

	

Elevator guide.
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Fig. 17

	

Exhaust duct .

Fig . 16 Plumbing chases .

Fig . 18

	

Exhaust-duct sizing guide .

Fig . 19 Heating-cooling composite.
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5 . The typical floor distribution must now be
accommodated within the tentatively accepted
area and within reasonable dimensions . The
elevator core and stairs should be located and
apartments laid out around them .

Figure 22 diagrams interrelationships among
component elements of a typical living unit .
Although many apartments tend to have

much the same layout as the diagram, there are
many alternative arrangements which retain the
essential component relationships . Apartments
may be arranged as corner or floor-through
units and-in addition to flats, or apartments
on one level-layouts may be on two or three
floors or on split levels (see Fig . 23) .

As the diagram indicates, it is considered
desirable to have ready circulation from the
entrance foyer to the activity elements of the
kitchen, living room, and sleeping areas and at
the same time to maintain degrees of separa-
tion among these three elements .

Ideally, each space in an apartment should
have access or exposure to the outdoors . How-
ever, application of this principle could result
in an excessively expensive building type .
Therefore baths, foyers, and frequently kitch-
ens and dining areas are usually developed as
interior spaces (see Fig . 24) .

FIRST-FLOOR ORGANIZATION

General

The first floor of an apartment building fulfills
a number of different program requirements .
It serves as a connection between the dwelling
portion of a building and the outdoors ; it re-
lates and interacts with both the outdoor func-
tions and the dwelling units ; and, further, it
accommodates the physical transition between
the dwelling units and the first floor .

Figure 25 illustrates possible interrelation-
ships of first-floor functions with both the
outdoors and the dwelling units .
Program requirements for typical first-floor

spaces frequently call for larger unobstructed
areas than occur at dwelling floors above .
Common methods employed to achieve the un-
obstructed space at the first floor are (1) to
''push out" the walls at the ground floor and
enclose a larger space with an appropriate
structure or, (2) to hang a ceiling in the first
floor and "collect" and redirect various vertical
services which would otherwise break up
space at the ground floor . This is a common
method used in the case of plumbing, heating,

cedure which will be outlined may, however, be
applied to any construction technique or sys-
tem, bearing in mind the unique characteristics
of that technique or system . (See Fig . 20 .)

Procedure

Sequentially, the steps in the determination of
a typical floor (in an ideal case) could proceed
as follows : (See also Fig . 21 .)

1 . Investigate program with regard to the to-
tal number and types of apartments .

2 . Identify repetitive groups with each group
possibly representing a typical floor .
3 . Assign area figures to apartments as de-

termined in program analysis or as required by
governmental agency standards . Total up the
area of the apartments in a repetitive group
and to this total add 10 to 15 percent for cor-
ridors and cores . This figure then may repre-
sent the area of a typical floor . If the area figure
is reasonable and economical, if the size of the
building thus generated conforms with various
limits of the site, and if the typical floor area is
otherwise acceptable, the investigation may
proceed .
4 . Tentative acceptance of a typical floor

fixes a total number of floors . The implications
of this number with regard to the potential for
efficient utilization of the various mechanical
systems, soil-bearing characteristics, zoning
limits, etc ., should be investigated . If the oum-
ber of floors checks out acceptably, actual plan-
ning and layout may proceed .

Fig . 21

	

Typical floor .
(1) It is generally desirable to group vertical services such
as the elevator, incinerator or refuse chute, flue, stand-
pipe, and, if possible, stairs so as to minimize above-roof
construction . (2) Stairs may be spaced to avoid corridors
with lengthy dead ends . (3) Efficiency apartments, probably
with higher-than-average late-night traffic, may be best
located near the elevator . (4) Multibedroom apartments
are best located at corners . Larger multibedroom units lay
out more compactly with two exposures . Larger apartments
at corners also can cut down on required public corridor.
(5) An attempt should be made to back up similar units,
such as bedrooms, as well as similar mechanical services.
(8) It may be necessary to allow space for electric closets
(i .e ., electric distribution panels) at every sixth or eighth
floor . It electric heat is used, closets may occur more
frequently . (7) Community balcony, laundry, vending ma-
chines, pram storage, or tenant storage may be provided
at each floor or only on certain floors . (8) A janitor's closet
is usually located on each floor at the refuse room . (9)
If the corridor has no window, mechanical ventilation is in-
dicated . Delivery and exhaust ducts should he planned to be
(emote from one another . 79

Fig. 20

	

Plan of 44-story apartment building with hatched areas indicating space devoted to vertical service elements .

Fig . 22

	

Apartment element diagram .
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Fig . 23

	

Typical apartment types .

Fig . 24 Typical apartment layout .
(1) It is advisable to back up similar (kitchen and kitchen,
bath and bathl ducts where possible . This allows one fan
and fireproof enclosure to serve two ducts but requires mea-
sures to avoid excessive sound transmission between backed
up spaces . Ducts may be "buried" in closets, kitchen, etc .
Kitchen exhausts are best located near the range and close
to the ceiling . Bathroom exhausts should, if possible, be
placed away from the door in order to pull as much bathroom
air as possible . Ducts are not necessary in kitchens or baths
with windows (however, baths with windows, like top-
floor baths, should be heated). (2) The structure should be
spaced as regularly as practicable and within economical
center-to-center distances . Columns built into closets or
kitchens should assume the dimensions of the closet or
cabinet . Column size should be reduced at upper stories of
tall buildings . Slab openings along an entire column face
should be avoided . (3) Plumbing backup is recommended .
Dissimilar uses may be backed up, and it is possible to back
up plumbing for more than two spaces . 14) Depth of rooms
is sometimes limited by building codes . In any event, room
depth relative to window size and location and natural light
should be considered,

and electrical lines and not unusual for venti-
lating ducts . If there is substantial advantage
to be gained, structural columns may be picked
up and carried on girders concealed by the
hung ceiling .

Vertical Circulation Core

For purposes of security and convenience,
elevators should be well illuminated and visi-
ble from the lobby area . At least one exit stair
should empty directly to the outside (but not
necessarily at the lobby level).

It should be borne in mind that the stair
layout in the lobby will frequently differ from
a typical floor due to a greater first-floor ceiling
height .

Mail Room

Mailboxes as well should be highly visible .
If boxes are rear-loading, a locked room behind
the boxes should be provided for the mailman's

80

Fig . 25 First-11100F diagram .

use . Front-loading boxes require no such room .
However, in either case, an additional secure
area for packages and deliveries may be ad-
vised . Current federal requirements which
govern matters such as maximum and mini-
mum height of boxes and size of mail rooms
should be consulted .

Wheeled Storage and/or Pram Room
Paths of travel from the main entrance to these
areas should be short, direct, and without
steps . Layout of the rooms for purposes of
security should be such that all parts of the
room are visible from the entrance . Lock rails,
to which equipment may be secured, should be
supplied .

Commercial

Shops and service facilities at the ground floor
provide many advantages in terms of activity
and convenience . However, much of the ad-
vantage to the building may be diminished if

the shops face away from the lobby and pro-
vide either no access or poor back-door access
from the apartment building itself . On the other
hand, easy circulation between a commercial
establishment and the lobby may cause se-
curity problems which must be considered .

Laundry and Community Room

Laundries and community rooms are fre-
quently found at the first floor for convenient
servicing and public access and in order to uti-
lize the additional story height . These facilities
should be on a short, direct path from eleva-
tors, with as little cross circulation with other
activities as possible . (See Figs . 26 to 30 .)

Laundries may be located either on typical
floors or in a penthouse in conjunction with
the community room .

Location of laundry rooms on typical floors
has the advantage of convenience which, how-
ever, is offset by difficulties of multiple
maintenance and problems of odor and noise .
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A rooftop location for either of these facili-
ties provides an additional level of amenity ;
however, it also involves additional expense .

Refuse disposal may be handled in a number
of ways . The most widely used methods are

by incineration or preferably, by compaction,
with the processed refuse hauled away by
truck . Both the incinerator and compactor re-
quire a storage area for waste containers,
which should be nearby and should have easy
access to the outdoors . The size of the con-
tainer storage area will depend upon the type

of container employed, frequency of collec-
tion, and, in some cases, agency standards .

The area required for the refuse chute at typical
floors is relatively small, ranging from 4 by 4 ft
up to any size desired . The area of the com-
pactor room or incinerator room at a lower
level is quite large, and the refuse chute at
the typical floor should be located so as to
avoid interference problems at the lower levels .

8 1

Fig . 28

	

Compactor room layout .

Fig . 27

	

Community room layout .

Fig . 26 Laundry room diagram .

INDOOR
ACCESS

Fig . 30 Boiler room layout .
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Fig. 1

	

Typical city block, 200' x 600', showing a one-acre (218' x 200') vacant site in the center.

Fig . 2

	

Detached houses, one story, density six units per acre .

. Detached houses on 1-acre site

. Site dimensions : 218' x 200'- 43,600 sq ft
" 3 units per side = 6 units per acre
. Typical interior unit dimension 30' x 40' - 1,200 sq ft
. 1,200 sq k - 3-bedroom unit
" Parking : 6 on-site spaces

Fig. 3

	

Two-story semidetached houses, density 16 units per acre .

. Semidetached an 1-acre site

. Site dimensions: 218'x 200' - 43,600 sq ft
" 8 units per side -- 16 units per acre
. Typical interior unit dimension: 17' x 37 .6' x 2 stories = 1280 sq ft
" 1200 sq . N . - 3-bedroom unit, + 40 sq k of stairs per floor
. Parking: 16 on-site spaces

Figures 1 to 13 from Community of Interest by Oscar
Newman . Copyright (S) 1975, 1978, 1979 by Oscar
Newman . Reproduced by permission of Doubleday &
Company, Inc .
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Fig . 4

	

Two-story row houses, density 18 units per acre .

. Row houses on 1-acre site

. Site dimensions: 217'x 200' - 43,400 sq ft
" 9 units per side - 18 units per acre
" Typical interior unit dimension : 23' x 28'x 2 stories - 1288 sq ft
. 1,200 sq ft - 3-bedroom unit, + 40 sq ft
. Parking : 22 on street parking spaces

Fig . 5

	

Two-story row houses, density 24 units per acre.

. Row houses on 1-acre site
" Site dimensions: 217'x 200' = 43,400 sq ft
. 12 units per side = 24 units per acre
. Typical interior unit dimensions: 17'x 37 .6' x 2 stories - 1280 sq ft
. 1200 sq k - 3-bedroom unit, 1 40 sq ft of stairs per floor
" Parking : 22 on-street parking spaces

Fig. 6

	

Three-story row houses on modified city block, density 38 units per acre .

" Row houses on 1-acre site
. Site dimensions: 267' x 163' - 43,321 sq ft
. 19 units per side - 38 units per acre
. Typical interior unit dimensions : 13'x 34'x 3 stories - 1326 sq ft
" 1200 sq ft - 3-bedroom unit, -F 40 sq ft of stairs per floor
. Parking: 13 spaces per side (on street), total - 26 spaces
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Fig . 7

	

Garden apartments, density 36 units per acre .

. Garden apartments on 1-acre site, 6 units per entry

. Site dimensions : 218' x 200' = 43,600 sq k

. 18 units per side = 36 units per acre

. Typical interior unit dimensions ; 29' x 41 .4 - 1,202 sq ft

. Parking : 10 spaces each side street = 20 spaces, + 16 spaces on interior of site, total - 36 spaces

Fig. 8

	

Medium high-rise apartments, density 35 units per acre.

. Apartments on 1-acre site

. Site dimensions : 218'x 200' = 43,600 sq ft
" Six stories, six apartments per floor = 35-36 units per acre
. Typical interior unit areas (per floor) : 2 apartments @ 1,200 sq ft ; 4
apartments @ 1,280 sq k

. 1,200 sq H = 3-bedroom unit

. Parking: 44 on-site spaces

Fig . 9

	

Medium high-rise apartments, density 55 units per acre .

. Apartments on 1-acre site

. Site dimensions: 218'x 200' = 43,600 sq ft
" Seven stories, eight apartments per floor = 55-56 units per acre
" Typical interior unit areas (per floor) : 4 apartments @ 1,202 sq h ; 4
apartments @ 1,227 sq ft

. 1,200 sq ft = 3-bedroom unit

. Parking : 44 on-site spaces
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Fig . I1

	

High-density walk-up, density 72 units per acre .

. Walk-up apartments on 1-acre site

. Site dimensions: 218'x 200' = 43,600 sq h

. 36 units per side = 72 units per acre

. Typical interior unit dimensions; 29' x 41 .4' - 1,201 sq It

. Typical interior unit dimensions, duplex : 29' x 22 .2' x 2 stories = 1,288 sq ft

. 1,200 - 3-bedroom unit, + 40 sq k stairs per floor

. Parking : 30 spaces on site + 20 spaces on street, total = 50 spaces

Fig . 10

	

European walk-up, density 56 units per acre .

. Walk-up apartments on 1-acre site

. Site dimensions : 218' x 200' = 43,600 sq ft

. 28 units per side - 56 units per acre

. Typical interior unit dimensions : 27 .7' x 43.4' = 1,202 sq ft

. Typical interior unit dimensions, duplex: 13 .35' x 48.0' x 2 stories = 1,282 sq ft

. 1,200 sq H - 3-bedroom unit, 4- 40 sq ft stairs per floor for duplex

. Parking : 22 spaces per side (on street), total - 44 spaces
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Fig . 13

	

High-rise apartments, density 103 units per acre .

. Apartments on 1-acre site

. Site dimensions 218'x 200' = 43,600 sq ft

. 13 stories, 8 apartments per floor = 103 units per acre

. Typical interior unit dimensions : 4 apartments @ 33' x 36' = 1,188 sq
ft ; 2 apartments @ 25 .5' x 47 .3' - 1,211 sq k ; 2 apartments @
31 .5' x 38' = 1,197 sq ft

. 1,200 sq H = 3-bedroom unit

. Parking: 42 on-site spaces
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By W. RUSSEL PARKER, Architect

BACKGROUND

In the coming years, a greater proportion of
houses, apartments, and institutional accom-
modations will be built for elderly persons than
at any previous time in our history . There are
several reasons for this . First is the well-
known fact that the life-span of mankind has
increased through advances in medical sci-
ence ; thus the proportion of older people in the
population has increased. Second, with the
passing of the three-generation household,
more elderly persons are living by themselves
and therefore require separate housing accom-
modations. Third, increased social security
benefits and private pension payments have en-
abled more aged people to pay for suitable
accommodations . Finally, many nonprofit
groups such as church, labor, and fraternal or-
ganizations, charitably supported groups, and
tax-supported bodies are, and will continue to
be, engaged in the provision of housing specifi-
cally for the elderly .

Ordinary design criteria do not always apply
to housing for the aged . One of the most strik-
ing differences is the high concentration of
one- and two-person families as a result of
children leaving home or the death of one
spouse . Also important are the needs caused
by physical deterioration in old age, which re-
quires special design treatments and facilities .

In addition, certain basic psychological and
sociological principles should be observed in
planning for the elderly . People in this age
group usually do not want to break their ties
with family and neighborhood and be placed in
a new and foreign environment . They need ac-
tivities, not merely hobbies, and they want to
participate in community functions. The objec-
tives, programs, and physical facilities for the
housing of the aged should encourage and sup-
port the continuance of earlier patterns of
living, daily routines, personal care habits,
social contacts, and recreational activities . An
important objective is to maintain independent
living as long as possible .

NEIGHBORHOOD AND SITE

A desirable neighborhood for the elderly
should have many of the characteristics of any
good neighborhood . It should be basically resi-
dential, possess the normal range of com-
munity facilities, have convenient public
transportation, and be removed from particu-
larly objectionable land uses . In terms of the
individual aged person, the ideal neighborhood
is often the one in which he has lived most of
his life . The development of a broad program
and the selection of a particular site should
give consideration to old established neighbor-
hoods where many of the aged are likely to be
living and to have their roots.

From the point of view of the community

Multi-Unit Retirement Housing for Rural
Areas-A Guide to Design Considerations for
Architects, Engineers, and Builders, Agricul-
tural Engineering Research Division, Agricul-
ture! Research Service, U.S . Department of
Agriculture, Washington, D.C ., 1965 .

itself, there are also many advantages in hous-

	

these areas would be in addition to, and out of
ing

	

the

	

aged

	

in

	

well-established

	

neighbor-

	

the way of, those areas used by other residents,
hoods, where there are more existing facilities

	

particularly children .
and generally better public transportation .

	

8 . Consideration should also be given to
Another advantage, which is frequently over-

	

possible changes in the over-all land use pat-
looked, is the sympathy and help that are ex-

	

tern, in terms of probable trends and projected
tended to the aged by friends and neighbors,

	

plans.
young and old alike.

	

These considerations must be taken into ac-
The selection of an actual site involves the

	

count whether the site is to accommodate
following considerations :

	

solely aged persons or whether the aged repre-
1 . The topography should be as level as pos-

	

sent only a portion of a larger "project" popula-
sible to minimize the need for steep walks,

	

lion .
ramps, or stairs . Relatively level sites encour-
age walking-a highly desirable exercise .
2. The site should not be bounded on all

	

DESIGN AND PLANNING PRINCIPLES
sides by major traffic arteries . It should be pos-
sible to go shopping or to the park without

	

In very general terms the criteria for planning
having to cross a major street .

	

housing accommodations for the aged are:
3 . Essential commercial facilities should be

	

1 . Smell size and compactness for con-
close at hand and easily accessible -supermar-

	

venience and economy
kets, cleaners, teundries, shoe repair shops,

	

2. Fireproof construction planned for maxi-
drug stores, end the like .

	

mum safety
4. Basic community facilities such as

	

3. Minimizing of the problems and effort
churches, libraries, health services, end repre-

	

of housekeeping and daily activities
ation facilities should also be close at hand . In

	

4. "Livability,"

	

pleasantness,

	

and the

	

ef-
this connection it should be noted that a half-

	

fact of spaciousness
mile is the maximum walking radius of many

	

5. A high degree of privacy
aged persons.' .

	

6. Careful avoidance of an institutional look .
5. Public transportation should be immedi-

	

Other criteria affecting the different func-
ately available at the site, since many of the

	

tional areas of the dwelling are discussed
services that the aged require, such as special-

	

briefly

	

in the following paragraphs .

	

Many
ized medical attention, will in all likelihood be

	

states have established

	

official

	

standards
located elsewhere. Transportation is also im-

	

dealing with minimum areas, design features,
portant for obtaining part-time work, for vis-

	

etc., for housing for the aged (see Table t ).
iting distant relatives or friends, and generally

	

Before proceeding with specific designs, such
for maintaining a spirit of self-sufficiency .

	

local standards, if any, should be consulted.
6. The site should not be immediately adja-

cent to a school building or a children's play-

	

Leisure Areas
ground, or an active recreation area used by
teenagers or adults .

	

Because the aged are generally retired, a com-
7 . The site should be large enough to permit

	

fortable and pleasant living area is highly
the development of adequate outdoor areas for

	

important . Particular pains should be taken in
both active and passive recreation . Ideally,

	

the design of these spaces because they are
not only intensively used but also tend to be

ost aged persons place grest emphasis

	

quite small . Some suggested state standards,

on the proximity of essential services and

	

for example, cal! for living areas of 80 to 90
facilities such as shops. In one study (Scot-

	

sq ft for single-person occupancy. Interesting
tish Housing Advisory Committee, Housing of

	

views and southern exposure should be pro-
Special Groups, Edinburgh : H .M .S .O . 1952),

	

vided if possible . Extra-wide window stools for
approximately 90 percent of the aged persons
surveyed considered proximity to shops essen-

	

plants and built-in shelves and storage spaces
tial . The other facilities desired were, in order:

	

are desirable . Privacy from the front door
churches, 65 percent; parks, 50 percent ; social

	

should be provided . If a dining area is included
centers, 37 percent; movies, 30 percent ; and
active recreation areas, 25 percent .

	

as a part of the living area, it should permit lo-
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cation of the table by a window . A light and/or
a convenience outlet should be easily acces-
sible to the table .

Sleeping Areas

A separate bedroom is necessary for two-per-
son occupancy, but a sleeping alcove or a com-
bined living-sleeping arrangement is often
satisfactory for single persons. The separate
bedroom should always be large enough to
accommodate twin beds, and it is often desir-
able to be able to divide the room in two with a
screen . (See Figs . 1 to 4.)

A combined living-sleeping arrangement is
the most economical in terms of space but has
the disadvantages of lack of privacy and a ten-
dency to be untidy . The sleeping alcove is a
generally satisfactory compromise, since it
offers almost the same economy as the com-
bined arrangement but without its drawbacks .
The alcove should be large enough to accommo-
date all the essential items of any sleeping area
-bed, night table, storage chest, closet, and
chair-and it should be possible to close off
this area from the living area if desired. There
should always be an operable window in the
alcove for light and ventilation .

Regardless of which arrangement is used,
certain details should receive attention :

Adequate space should be provided in bed
rooms for getting into bed from either side,
making the bed, using the dresser or chest of
drawers, cleaning the room, using the closet,
and dressing . In the sketches (Figs. 1-5i . the
recommended amount ofspace for these activi-
ties is given .
To provide for this degree of comfort and

convenience, the bedroom must be about 11 ft
2 in . wide and 9 ft 10 in . or 10 ft 4 in . long, de-
pending on whether space is provided at the

foot of the bed for dressing or just for opening
the closet door . If twin beds are to be used, the
width of the room (with the furniture arranged
as shown) would need to be increased to 15 ft .
This would give space for two twin beds, each
39 in . wide, with 22 in . between them . (See
Fig. 5.)

with a switch at the door or the entrance to the
space. Thus a bed lamp could serve as the es-
sential nightlight . Because of the two-way
switching possible, this arrangement is pref-
erable to the use of a single-switch ceiling or
wall fixture .

- There must be a short and direct access
from the bed to the bathroom .

BATHROOMS

Bathrooms for older people should be ample
in size and planned for safety . Many of the el-
derly need assistance in the bathroom, so the
room should be large enough to permit one
person to help another. For a person in a wheel-
chair, the bathroom should be large enough
that he can maneuver the chair, and the door-
way must be 3 ft wide .

The location of the bathroom in relation to
the bedroom, as well as other rooms of the
house, must be given special consideration. If
possible, one should be able to get into the
bathroom without having to go around furni-
ture or through other rooms.
A minimum area of 35 to 40 sq ft is ac-

ceptable but, because of the possibility that
crutches or wheelchairs may need to be accom-
modated, 50 to 60 sq ft is often recommended.
Bathrooms without windows are acceptable

and have some advantages for the older person .
Ventilation is easily controlled by a switch . In
a bathroom with an outside wall and window,
avoid-if possible-placing the bathtub under
the window, because it is difficult to open the
window and to clean and curtain it . But if that
is the only possible location, then select a
crank-type window .
A lavatory installed at a height of 33 in . i s

more comfortable to use than one installed at
the customary 31-in. height . For a person in a
wheelchair, however, the 31-in. height is better.
Lavatories should be well-supported, to hold a
person's weight .

The shower and tub faucets should be placed
so that a person can reach them easily both
before and after stepping into the tub. Showers
should have mixing controls, preferably ther-
mostatic, and it would be well to have a testing
spout where the mixture of hot and cold water
could be tested for showers and tub baths. De-
sign shower stalls without curbs, using a
sliding door or other firmly installed and safe
closure, and a seat, either built-in or removable,
is desirable for both tub and shower . The tub
should have a low side and flat, non-slip bot-
tom.

The toilet should be placed next to the tub (if
a tub is used) so it can be used as a seat when
filling the tub or simply for resting, and grab
bars should be provided at the toilet and tub or
shower .

All grab bars and hand holds should be of
noncorrosive material, '/, to 1 in . i n diameter,
and mounted to withstand a pull of at least 500
lb .
Towel racks and rods should also be strong

and securely mounted because older people
sometimes use them as grab bars to steady
themselves . Glass towel rods should not be
used .
Medicine cabinets should be extra large and

preferably recessed . Projecting accessories
should be avoided whenever possible . It should
be possible to unlock the door from the out-
side in an emergency.

Bathroom Arrangements

Figures 6 and 7 are suggested arrangements
for bathrooms with tubs and shower stalls .The

In the case of two-person occupancy, when-
ever more space is available, 3 ft is often rec-
ommended as the clear distance between beds,
and some agencies recommend an allowance of
at least 5 ft at one side of the bed for a wheel-
chair.

- Whenever possible, there should also
be space for an oversize bedside table to hold
medicines, water, tissues, and the like in large
quantities .

- The plan should permit placement of the
bed so that a bedridden person can see out the
window .

- It is often desirable to provide a bell or
buzzer near the bed so that a person can sum-
mon assistance .

- In close proximity to the bed there should
be a convenience outlet which is hooked up
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Fig . 6

	

Bathrooms with tubs .

star indicates where space has been provided

	

the floor, and no lower than 12 in . Too little

	

ventional type of refrigerator, consider the
for a helper .

	

counter space leads to crowded work surfaces,

	

amount of stooping and reaching that will be
which in turn can create hazardous working

	

necessary.

KITCHEN

	

conditions .

	

Double sinks or sink-and-tray combinations
Clearance between facing equipment and

	

should be provided to facilitate hand laun-

Because kitchens are potentially as dangerous

	

counters should be a minimum of 3 ft for one

	

dering . Consideration should be given to the

as bathrooms, equal care should be given to

	

person . To permit two people to work and pass

	

provision of complete laundry facilities, partic-

their layout and design . In locating the kitchen

	

each other, the

	

between-counter

	

clearance

	

ularly in projects . If full laundry facilities are

in the plan, provide easy access to the outside

	

should be 4t, ft .

	

not possible, at least drying racks should be

and direct access to the dining space, which

	

Equipment should be electric for greatest

	

provided .
could be a portion of the living room . In some

	

safety and should be arranged for maximum

	

Storage spaces should be arranged as nearly

plans, space can be provided in the kitchens

	

efficiency . Ranges should be provided with

	

as possible so that the bulk of the regular-use

for dining . In these cases, however, an addi-

	

front rather than back controls . Heating ale-

	

items can be stored between 27 and 63 in . from

tional 20 to 40 sq ft are necessary. Interior loca-

	

ments should visibly glow when hot. In placing

	

the floor . Ideally, stored items should be visi-

tions are acceptable if mechanical ventilation is

	

the range, consider allowing extra space for

	

ble as well as physically accessible . Storage

provided .

	

ease in making minor repairs and cleaning . A

	

spaces over ranges and refrigerators should

Do not plan extremely compact kitchens for

	

wall oven set at waist height is desirable . AI-

	

be avoided. Sliding cabinet doors are preferable

older people ; they desire and need ample work

	

though refrigerators need not be larger than a

	

to swinging doors.
space. If the kitchen is too compact, storage

	

6 or 7 cu ft capacity, they should have a large

	

Provide adequate lighting over all work sur-

space is limited and much of it is either too

	

freezing compartment and should be self-de-

	

faces; provide an exhaust fan to assure ade-

high or too low to be reached comfortably .

	

frosting . Do not place the refrigerator too

	

quate ventilation and to carry out cooking

Shelves should be no higher than 68 in . from

	

low-as under a counter. In choosing the con-

	

odors; select floors or floor coverings that will
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Bathrooms with showers .
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General Storage

Ample, lighted closets should be provided for
clothes, linens, and miscellaneous household
items. Closets should either have sliding doors
or be arranged for the use of curtains or
screens. Provision must also be made for gen-
eral storage of bulky items, such as trunks
and furniture .

CONSTRUCTION, EQUIPMENT, AND
FURNISHINGS

In designing housing for the aged, special
consideration must also be given to the selec-
tion of materials, hardware, and equipment.

not absorb grease and become slippery ; and
provide a fire extinguisher for grease and elec-
tric fires . (See Figs . 8 to 11 .)

DINING AREAS

The size of the dining space needed is deter-
mined by the number of people to be served ;
furniture including table, chairs, buffet, cab-
inet, and serving table; and the amount of
clearance required for passage and serving .
Allow 21 to 24 in . of table space for each

person . The minimum-size table at which eight
adults can sit comfortably, three on each side
and one at each end, is 40 in . by 72 in . The
minimum size for six adults with two on each
side and one at each end is 36 in . by 60 in . A
round table 42 in . i n diameter is minimum for
four people, and 48 in . for six people .
Regardless of the size or shape of the dining

table, certain minimum clearances around it
should be provided . Allow 36 in . between the
wall or a piece of furniture and the table in
order to edge past a seated person . Serving
requires 44 in . from table to wall ; 32 in . i s
needed for rising from a chair at the table. (See
Fig. 12.)

Some criteria that should govern the selection
of these items are presented below.

Floors

All floor surfaces should be nonslip, outside
as well as inside the basic dwelling unit . In
this connection, apparent slipperiness is as
important, because of the psychological dan-
ger, as actual slipperiness . This is particularly
pertinent to the design of lobbies and other
public spaces which often have large expanses
of glossy, although perhaps nonslip, surface.
Suitable flooring materials include unglazed
tile, cork, vinyl or vinyl-asbestos tile, on-
waxed wood, and wall-to-wall carpeting. Throw
rugs or deep-pile rugs are generally unsatis-
factory because of the danger of tripping . Un-
waxed wood floors are particularly satisfactory
for the wheelchair user . Floors should be
smooth and level, and particular care should
be taken with highly jointed materials such
as ceramic tile or brick or stone. Door thresh-
olds and minor changes in floor level should
be avoided whenever possible .

Doors and Hardware

Door openings should be 3 ft wide to permit
easy passage of wheelchairs, stretchers, and
persons using crutches . Precautions should
be taken to see that doors fit properly and do
not stick, and thresholds should be eliminated .
Bathroom doors should not have locks ; provide
easy latches instead . Large, easy-to-grasp
doorknobs or lever-type handles should be
used . Revolving and double-acting doors and
automatic door closets are particularly danger-
ous and should be avoided . In projects, outside
doors should be master-keyed and all devices
which cannot be operated from the outside
should be prohibited . It is also desirable to

provide peepholes or vision panels . Sliding
doors conserve valuable space in small units
and eliminate the danger of walking into half-
open doors.

Windows

Whenever possible, windows should look out
on an interesting view . In housing for older
people, the height of the windows is important,
particularly in the living room, dining area, and
bedroom. Sitting and looking out of the win-
dow is a daily activity for many of the elderly .

The living room windows should be low so
that a person sitting in a lounge chair can see
out. The bottom of the window should be no
higher than 3 ft 2 in . from the floor and can
be as low as 1 ft . For window walls, it is desir-
able to include a guard rail at a height that will
not interfere with viewing but that will give a
feeling of security. To permit viewing from a
standing position, the window should extend to
a height of 6 ft . 8 in . (See Fig . 13 .)

For dining areas, the eye-level zone is deter-
mined by the sitting height . The sill of the
window can be 2 ft 6 in . from the floor. For
the bathroom and kitchen, the eye-level zone is
set by the standing height . The opening of the
window should be between 3 ft 6 in . and 6 ft
8 in . from the floor. (See Figs . 14 and 15 .)

For bedrooms, one window should be low
enough to permit a person in bed to look out.
In addition to making the room more pleas-
ant, a low window provides an emergency exit .
The eye-level zone suggested for the dining
area could also apply to bedrooms . Window
arrangements that produce a uniform distri-
bution of light are preferable to a spotty place-
ment of openings .
Choose windows that are easily operated .

Except for over the bathtub and similar loca-
tions, double-hung windows are satisfactory .
But in hard-to-reach places, windows that are
opened and closed by turning a crank are easier
to operate. Many windows have been designed
to reverse so that the exterior side of the glass
can be turned to be washed from the inside .
This is an important safety factor for those
who find it difficult to reach or climb. Insect
screens, weather stripping, and storm sash
should be provided for all windows depending
upon the location and climate .
A southerly orientation is most desirable,

but provision should be made for shading
devices. Roller shades should be avoided
because of the danger involved in retrieving a
released shade. Venetian blinds or draw-type
draperies are preferable .

Lighting

Illumination levels should be approximately
double those generally used in residential
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Fig. 8

	

U-shaped kitchen cabinets.

Fig. 11

	

Cabinet heights .

Fig . 10 L-shaped, showing recommended widths
and clearances .

Fig. 9 Parallel wall with wall oven.



Fig. 12

practice . Light sources should always be
shielded . Ceiling-mounted fixtures are not
recommended because of the dangers inherent
in cleaning the fixtures and changing bulbs.
As indicated earlier, it is highly desirable to
plan lighting layouts so that lights can always
be switched on from a doorway. Wall switches
should control all light fixtures. Switched
outlets are particularly important in bedrooms
or sleeping alcoves so that the elderly person
need not stumble around in the dark when
looking for the switch or after turning off the
light.

Place a convenience outlet for use of a night-
light between bed and-bath . A night-light in a
central location is often useful, as are luminous
switch plates . Convenience outlets should
never be located less than 18 in . above the floor
(30 to 40 in . above the floor is preferable) .

Have the entrance well lighted so that steps
(if any) can be clearly seen and keyholes can
be located.

Heating

The aged generally require a higher tempera-
ture level than the standard : approximately
80°F. The heating system should be quick-
acting and arranged to provide a uniform distri-
bution of heat . If the aged are to be housed in
structureswith younger occupants, considera-
tion should be given to the provision of sepa-
rate temperature controls or supplementary
heat sources. If steam or hot water systems are
used, exposed radiators and risers should be
avoided. Exposed radiators under operable win-
dows are particularly hazardous . Although
cold floors are to be avoided, radiant panel
floors seem to be undesirable because they ag-
gravate conditions of impaired blood circula-
tion in the legs .

Sound Control

While a certain degree of acoustical privacy is
necessary in any building, it is perhaps more
important in housing for the aged than in other
residential work . There is a strong desire on
the part of the aged to protect their privacy
and to be assured of quiet during their rest
periods and in the event of illness . Elderly oc-
cupants tend to be especially sensitive to the
noise of children .

Communications and Alarm Systems

In any building devoted exclusively to housing
the aged, an automatic fire alarm system
should be provided . Because of the difficulties
many elderly persons experience in bedrooms
and bathrooms, particularly at night, it is desir-
able to provide some form of signaling device
whereby they can summon help . Usually the
device sounds in a neighboring apartment or
in a resident manager's or superintendent's
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suite. In buildings or projects devoted exclu-
sively to the aged, it may also be desirable to
provide a conveniently located public telephone
booth, since many aged cannot afford a private
telephone. When installed in the dwelling,
however, locate a telephone conveniently near
the bed. Several outlets would be most helpful .

Vertical Circulation

Whenever possible, accommodations for the
aged should be on one level and, unless ele-
vators are used, located on the ground floor .
In the case of low buildings where elevators are
uneconomical, the aged should not be expected
to climb more than one flight . For small un-
avoidable changes in level, ramps with flat
slope not over 5 percent are preferable to
stairs . Where stairs must be used, the fol-
lowing precautions should be observed :

1 . Risers should not be more than 7 in .
high .

2. The proper proportion of run to rise
should be scrupulously observed .

3 . Fewerthantwo risers should be avoided .
4. Winders or curved treads should never

be used .
5. Nonslip nosings should be used and

should be of a contrasting color.

6 . Continuous handrails should be pro-
vided on both sides of the stairs .

7 . Handrails should be of the proper
height, of a cross section which is easily
grasped, and sturdy in appearance as well
as in fact .

8 . Stairs should not be less than 3 ft 3 in .
i n clear width .

9. No doors should open directly onto the
stairs.

10 . Traffic should not cross the top or
bottom of the stairs .

11 . The stairs should be well lighted with
shielded sources .
Some special considerations should also be

observed with respect to elevators :
1 . Self-operated elevators

	

should

	

be
equipped with automatic doors.

2. A signaling device should be provided to
summon assistance .

3. Continuous handrails should be provided,
and if the car is sufficiently large, a small
bench should be considered .

4. An automatic leveling device is neces-
sary and should be inspected frequently .

5. If there is a possibility of use by a dis-
abled person in a wheelchair, the control panel
should be mounted low enough enough to be
reached from a sitting position .

Fig. 15 Eye-level for kitchens and bathrooms.
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ENTRY/EXIT`

The entry/exit (or front door) is the critical transfer
point from the least public area of the develop-
ment to the least private area of the dwelling
unit . If properly designed, it will insure the privacy
of unit activities and contribute strongly to the
sense of home . It must be a place, not just a
door in a wall which opens directly into the living
area or other such space. (See Figs . 1 and 2.)

Accessibility The entry/exit area should be di-
rectly accessible to the following less private
areas of the unit :

. Food preparation

. Living area, with spatial differentiation be-
tween the two functions

" Storage/utility

The entry/exit area should be indirectly accessible
(minor intermediate activity or a circulation path)
to more private areas of the unit :

" Dining
" Private outdoor (optional)
. Personal hygiene
. Sleeping/dressing

The entry/exit area should have both visual
and audio contact with visitors outside of the
entry door; but visitors should not have visual
contact and only controlled audio contact into
the entry area of the dwelling unit . This maximizes
the ability of the resident to keep out unwanted
visitors and allows the resident to control the
space just outside the unit.

All of the previously mentioned spaces with
direct physical access to the entry/exit area
should have visual/audio contact with this area
for control and security within the unit . Other
areas should have audio but not visual contact
to minimize disruption of privacy .

Orientation The orientation of this activity to-
ward view and sunlight is governed by more es-
sential concerns related to building type and the
functional organization of other activities .

Furnishability The furnishings and equipment
necessary for this area are:

Storage for outer wear, that is, coats, galoshes,
umbrellas, etc. ; a closet at least 3'-0" by 2'-2"
should be provided
A place to sit while putting on outer wear

Spatial Characteristics The space should have
sufficient wall area to accommodate a mirror ;
there should also be a clear dimension area of
at least 3'-6" to 4'-0" square for putting on coats
as well as greeting guests .

FOOD PREPARATION

The physical characteristics of the aged hamper
the normal functions of food preparation, cook-
ing, food and utensil storage, trash disposal, dish
washing and drying, and eating . If appropriate
physical design adaptation is not made to the
food preparation space and facilities, cooking
and related activities will become unpleasant, te-
dious, and possibly dangerous . The net effect will
be the creation of a psychological barrier which
deters the user from cooking and eating . This
situation is particularly unacceptable because di-
etary problems can become acute for the aged .

Accessibility The food preparation area should
be directly accessible to the main entry/exit of
the dwelling unit to facilitate carrying of bundles.
It should also be directly accessible to the dining
area . If the dining area is outside of the kitchen,
a small eating surface in the kitchen for breakfast
or light meals should be provided . This can be
a small table, counter, or pull-out shelf about

24 by 24 inches, set at table height and usable
from a wheelchair. The food preparation area
should be indirectly accessible to, but visually
screened from the living, sleeping, personal hy-
giene, and private outdoor areas of the dwelling
unit . Of these, access should be most direct to
the private outdoor space. In all cases, indirect
access should be through easily traversed interme-
diate spaces or corridors.

Visual and audio contact to the entry/exit area
should be maintained, while audio contact to the
living, sleeping, and personal hygiene areas
should be minimized. (See Fig . 3.)

Orientation Often food preparation areas are
located at the rear of dwelling units, but, where
possible, this should be avoided. The kitchen
should be located on an outside wall with an
interesting view from a window and it should
have morning sunlight if possible .

Furnishability and Equipment The necessary
equipment for food preparation and related activ-
ities is :

Ventilation, both mechanical and natural, to
eliminate heat and odors
Sinks and associated work space
Cooking unit and oven with associated work
space
Refrigerator and freezer with associated
loading and unloading counter space
Storage consisting of wall and base cabinets
and pantry
Dishwasher, optional but should be included
where possible
Dining counter (where formal dining space
is outside of the kitchen)
Clothes washer and dryer; location in the
unit is optional, but the kitchen is a good
location when this option is exercised

Fig. 2 The foyer.

* Pages 92 to 101 from Housing for the Elderly Devel-
opment Process, Michigan State Housing Development
Authority, Lansing, Michigan, 1974 .

92 Fig. 3

	

Kitchen area .



An example of a desirable organization of
kitchen activities is shown in Fig. 4.

An L- or U-shaped kitchen is preferable to the
Pullman or corridor type kitchen . The corridor type
is inconvenient for the elderly who, with advanc-
ing age and motor/sensory losses, find it difficult
to repeatedly turn from one counter to another
as they work. The table and Figs. 5-7 give neces-
sary clearances and dimensions .

Equipment should be placed so that there is
sufficient operating room between it and any ad-
jacent corner cabinet. At least 12 inches from
the edge of the sink and range and 15 inches
at the side of the refrigerator are recommended.
A minimum of 42 inches should be provided

between base cabinets or appliances opposite
each other. This same minimum clearance applies
when a wall, storage wall, or work table is oppo-
site a base cabinet.

Desirable kitchen layouts and work area front-
ages are illustrated in Figs . 5-7. There should
be no through circulation in the kitchen work area .

Spatial Characteristics

	

To insure that this space
is enjoyable to work in, it is necessary to provide
adequate artificial light at all work areas and
to create a spatial volume of appropriate scale .
These criteria can be translated to mean that
the ceiling height should be no lower than 7'-
6" . Color should be used carefully and be tied
to visual identification . It should not create the
impression of a closed-in, constricting place.
Where ductless range hoods are used, another
means of ventilation should be used to carry away
cooking heat. Where main dining is combined
with food preparation, there should be clear spa-
tial distinction between them, perhaps even a
difference in ceiling height.

DINING

There must be a permanent dining place within
each dwelling unit for the independent elderly.
Depending on the program, the space may be

Fig. 4

	

Kitchen activity pattern-meal preparation and cleanup.
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eliminated from units which are part of formal
congregate care programs . This place may be
within or outside of the food preparation area .
Secondary activities will naturally occur within
this area such as table games, letter writing and
paper work, and hobbies . (See Figs . 8 and 9.)

Accessibility Because of the array of activities
that will be carried out, the dining area should
have direct accessibility to :

. Food preparation, to facilitate serving of
food and cleaning of dishes

. Living area

The dining area may have only indirect (minor
intervening activity or circulation path) accessibil-
ity to:

. Entry/exit

. Private outdoor

These relationships should be subordinated to the
requirements of relationship to the food prepara-
tion and living areas. There should be no direct
accessibility between the dining activity and:

. Sleeping/dressing

. Personal hygiene

There should be direct visual/audio accessibility
between the dining and the food preparation
areas. Dependent upon unit organization, there
may be direct visual/audio relationship between
the dining and living areas; however, in such a
case there should be no visual connection between
the food preparation and living areas through
the dining area . Visual/audio contact between
the dining area and the very private areas such
as sleeping/dressing and personal hygiene should
be minimal or entirely eliminated.

Orientation

	

Wherever possible, the dining area
should have views out of the dwelling unit and
should also have morning sunlight . Where the
orientation is western, it is important to control
the harsh effects of the setting sun. Because other

Fig. 5

	

Minimum corner distances.
Fig. 6 Minimum frontages and edge distances-
one bedroom.

Fig . 7 Minimum frontages and edge distances-
two bedrooms .
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functional relationships must be achieved (such
as entry/exit to the living and food preparation
areas, and the food preparation area to the din-
ing area) these orientation criteria must be subor-
dinate and may not be achievable . At the very

Fig. 8 Minimum clearances fer dining areas in
kitchens .

least, views out should be possible through other
activity areas.

Furnishability Each dining space must contain
sufficient space to accommodate four people. It
is desirable if sufficient space is available to ex-
pand this accommodation to six persons for spe-
cial circumstances . Appropriate space should be
provided for the storage of china and large dining
articles . There should be space to accommodate
the following items of furniture :

. Dining table with a minimum width of 3'-
0", and 2'-0" of edge length for each diner
(tables should be no less than 3'-0" by 3'-
0" square, or 3'-6" in diameter)

" Dining chairs of l'-6" by 1'-6" sufficient for
the number of diners that can be accommo-
dated

" Buffet or storage unit of l'-6" by 3'-6"

Size of the individual eating space on the table
should be based on a frontage of 24 inches and
an area of approximately 2 square feet . In addi-
tion, table space should be large enough to ac-
commodate serving dishes .

The following minimum clearances from the
edge of the table should be provided :

36" for chairs plus access thereto
42" for chairs plus access and passage
42" for serving from behind chair
30" for passage only
48" from table to base cabinet (in kitchen)

In sizing a separate dining room, provision should
be mode for circulation through the room in addi-
tion to space for dining .

Spatial Characteristics

	

As noted above, the din-
ing activity space may be located separately or
combined with living or food preparation spaces .
Because of economic considerations, a separate
dining space seems unlikely but, nevertheless, it
is desirable that developments offer both arrange-
ments to provide a variety and choice in respond-
ing to the differences between formal or informal
lifestyles of various tenants .

The ceiling height of the dining space in a
dwelling unit may be raised or lowered for spa-
tial effect; it should, however, be no lower than

The dining table location should be permanent,
requiring no rearrangement of furniture at meal-
times, and use of this space should not infringe
upon other activities. Wall area should be avail-
able for hanging pictures and the like . It should
be possible to see the outdoors from the dining
table.
Where cabinets are used to separate the food

preparation area from the dining area, some of
the cabinets should open from both sides to facili-
tate table setting .

GENERAL LIVING

Each dwelling unit shall have an area or areas
which are organized and furnishable for a wide
range of activities such as :

" Conversation
. Entertaining
. Reading
. Television viewing
. Radio/record listening
" Contemplation
. Lounging

In most units, more than one of these activities
will be provided for in a single space. In larger
than standard units or in two-bedroom units, how-
ever, it may be desirable to provide more special-
ized spaces .

Accessibility

	

Direct physical accessibility (no in-
tervening spaces) should be provided to :

" Entry/exit (planning can be too open ; there-
fore, there should be a definite spatial dis-
tinction between living area and entry/exit)

" Private outdoor, for the extension of general
living activities

" Dining, where these spaces are combined,
accessibility should not impair either activity

Indirect physical accessibility (minor intervening
activity or circulation path) should exist between:

. Food preparation

. Personal hygiene, for visitor use (this accessi-
bility should not impair the privacy of the
sleeping/dressing areas)

" Storage/utility
. Sleeping/dressing

Fig. 9

	

Minimum clearances for dining areas: (a) one end of table against wall; (b) serving from one end and one side of table
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Visual and audio contact with equally active
areas (entry/exit and private outdoor) should be
encouraged . Visual and audio contact to the food
preparation area should be either minimized or
controllable so that it can be minimized or maxi-
mized as desired bythe resident . The visual/audio
relationship between the dining and living areas
will vary with the location of the dining area .
Visual/audio contact to sleeping/dressing and
personal hygiene spaces should be minimized .

Orientation Living spaces will be occupied many
hours of the day and should, therefore, be pro-
vided with interesting views out of the unit . Win-
dows should be located so that a seated person
can see out. In first and second floor units, win-
dows should also be carefully located to avoid
loss of internal privacy from outside of the unit .
On upper floors, close views from one unit to
another should be avoided.

. 30" minimum clearance is required for use

	

People gather during social activities in rather
of a desk.

	

small groups and a desirable conversation dis-
" 60" minimum distance is necessary between

	

tance is rather short; an area approximately 10
the television set and seating . The designer

	

feet in diameter is workable .
should make sure that it is possible to locate

	

Figures 11-13 illustrate the desired circulation
the set opposite the main seating area .

	

and furnishability requirements .

Sunlight is important to both physical and men-
tal conditions and, therefore, planning should in-
sure that living spaces will receive some sunlight
during each sunny day (probably no less than
30 percent of the day). Northern orientations
should be avoided. Reference should be made
to Fig. 10 for acceptable sun orientations.

Furnishobility Furniture that should be accom-
modated in the living area should include the
following items (sizes are minimums) for one-bed-
room units:

One couch, 3'-0" x 6'-10"
Two easy chairs, 2'-6" x 3'-0"
One television set, l'-4" x 2'-8"
One table, l'-6" x 2'-6"

For two-bedroom units one easy chair should be
added as well as:

One desk, l'-8" x 3'-6"
One desk chair, l'-6" x l'-6"

Because of the diversity of activities which may
occur in this space or spaces, and because provi-
sion must be made for a wide variety of lifestyles,
special provision should be made in the design
process to allow for many alternate furniture
types and arrangements . The location of doors,
windows, and other openings should be carefully
considered so as not to unnecessarily limit furni-
ture arrangement. A substantial amount of unin-
terrupted wall length is required . It should be
remembered that many elderly residents will come
from single-family or larger rental housing and
many of them can be expected to have much
more furniture than described above.

The following specific design criteria shall be
used :

" 60" minimum clearance should be provided
between facing seating .
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Minimum clearances, circulation, and conversation areas for living rooms.

Fig . 10

	

Sun orientation.

Fig . 12

	

living room circulation approaches.



Fig. 13

	

Living room circulation approaches .

ity (only minor intervening space) should only exist
between the sleeping/dressing area and:

. Personal hygiene

. Personal clothing storage

The bathroom may also be accessible through
a hall .

In some cases provision for personal living ac-
tivities may be located within the bedroom. Direct
accessibility to private outdoor space may also
be acceptable under some circumstances .

Indirect accessibility (through intervening circu-
lation) should exist to :

. Food preparation

. Storage/utility

No direct accessibility should exist between
the sleeping/dressing area and:

. Entry/exit, for protection of privacy

. Living

. Dining

Because of the privacy factor and the desire
to be able to entertain guests without having
to make the whole dwelling unit tidy, the sleep-
ing/dressing area should be isolated from most
visual and audio contact with other areas in the
dwelling unit. The level of visual/audio contact
between the bathroom and the sleeping/dressing
area should be controllable to insure bedroom
privacy when a guest uses the bathroom . It is
desirable that a circulation space serve as a buffer
between the sleeping/dressing area and the rest
of the dwelling unit .

Like the living area, this area should have excel-
lent views from its windows. Windows should be
placed so that a person can easily see out while
lying in bed. This space requires direct exposure
to the sun for at least 30 percent of the day.
Reference should be made to Figs . 14 and 15
for desired sun orientation .

Furnishobility In addition to the sleeping and
dressing functions, the bedroom should have pro-
visions for such passive living activities as:

Television viewing
Reading
Sewing

The minimum furniture to be provided for is as
follows:

Two twin beds (3'-3" x 6'-6") or one double
bed (4'-9" x 6'6")

One dresser (l'-6" x 4'-4")
One chair (l'-6" x l'-6")

cient and commodious bedroom is important for
any household but for older people it is absolutely
necessary . This is partly because of the need for
rest periods but also, as people grow older, many
become more susceptible to illness and are bed-
ridden more frequently than younger people .

Accessibility

	

This activity is one of the most pri-
vate in the dwelling unit . In dwelling units contain-
ing two residents it is essential that one resident
be able to carry on normal living activities (includ-
ing entertaining visitors) without serious loss of
privacy to the other person in the bedroom. Be-
cause of this basic need, direct physical accessibil-

The living area or areas will most probably
have to sustain both infra- and interspace circula-
tion . Adequate circulation space which is direct
and nondisruptive is important because of the
tendency toward infirmity of movement and loss
of visual acuity in the elderly. The following crite-
ria pertain :

. 36" minimum clearance should be possible for
main traffic paths. This dimension will also ac-
commodate a wheelchair.

. 30" minimum clearance should be allowed
where secondary circulation occurs between fur-
niture .

Spatial Characteristics The living area is likely
to become the focus of the dwelling unit for many
residents. The size of the space, however, is often
not as important as good planning which effec-
tively accommodates the living activity while also
accounting for circulation, doors, windows, and
furniture. This does not mean, however, that a
small space is desirable ; in fact the living area
should be of sufficient size as to allow some excess
in floor area for such temporary activities as exer-
cises, ironing in front of the television set, etc.
Provision of floor area beyond the minimum space
required by the furnishability test will also insure
the accommodation of a wider range of lifestyles
and activity patterns .

The living activities area may be greatly en-
hanced in spatial character by a higher than nor-
mal ceiling if the building type permits.

As a general rule, it has been found that a
width of less than 12 feet is difficult to utilize
effectively . It has also been found that rectangu-
lar rather than square space is easier to furnish
and to zone for different activities .

Consideration should be given in dwelling units
of larger than standard size to subdividing the
living activities area into two separate areas such
as a living room and den/sewing room combina-
tion. This can also be accommodated by room
configurations (such as L-shape) which are easily
subdivided by furniture arrangement . This ap-
proach is particularly effective where there are
two residents in a unit who wish to carry on differ-
ent activities simultaneously .

SLEEPING/DRESSING

The elderly make greater use of the bedroom
than any other age group except babies . An effi- Fig. 15

	

Space orientation.
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ideal but rather an attempt to synthesize the most
current thinking on the subject as it relates to
the elderly user . In addition, requirements for
adoption of bathroom facilities for use by perma-
nently disabled persons are included. These re-
quirements shall apply to at least 10 percent of
the units in developments of 100 units or more.
Application to smaller projects will be determined
individually for each case .

large and so designed as to permit alternate ar-
rangements of furniture if at all possible. There
should also be space provided for working pri-
vately or resting . (See Figs . 17-19.)

PERSONAL HYGIENE

The bathroom is the subject of much public and
private research . What is set forth here is not

One table (l'-6" x 2'-6") for sewing or other
work (optional)

Two night stands (l'-6" x l'-6")
One portable television set

Where both bedrooms of a dwelling unit are pri-
mary (as in unrelated occupancy), the above re-
quirements apply to both .
Twin beds should be possible even in the bed-

room of a unit programmed for single-person oc-
cupancy.
A secondary bedroom for single occupancy

should have circulation space and accommodate
furniture of the following sizes :

One twin bed (3'-3" x 6'-6")
One dresser (l'-6" x 3'-6")
One chair (1'-6" x l'-6")
One night stand (l'-6" x l'-6")

The location of doors, windows, and closets
should be planned to allow for the best placement
of the bed and other furniture.

The closet should be placed next to the door
into the bedroom because the use of available
wall space is minimized in this way (Fig. 16).

For reasonable access to and use of bedroom
furniture and equipment, the following minimum
clearances should be observed :

42" at one side or foot of bed, for dressing
24" clearance for least used side of double

bed
6" clearance from side of bed to side of dresser

or chest of drawers
36" clearance in front of dresser, closet, or

chest of drawers
30" clearance for major circulation path (door

to closet, etc.)
24" clearance between twin beds
18" clearance between twin bed and wall for
ease of bed making

it should not be necessary to move beds in order
to make them up . Bedrooms should be sufficiently
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Closet depths.
Fig. 19 Larger-than-standard bedroom-may be applicable in larger-than-standard
unit or in two-bedroom unrelated occupancy.

Fig . 17

	

Typical standard bedroom-with twin beds.
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In general, bathrooms in developments for the
elderly should be given great care in design as
this space can, if poorly conceived, cause both
serious health hazards and, through its inconve-
nience, greatfrustration . The general lack of mobil-
ity and slow reaction time of the elderly make
it mandatory that hygiene spaces be inherently
safe from sharp edges and slippery floor surfaces
and that they do not require excessive bending,
leaning, or twisting to carry out necessary activi-
ties .

Accessibility In addition to more frequent than
normal use during the day, frequent use of the
bathroom at night is common . Therefore, consid-
eration should be given to direct accessibility be-
tween the bedroom and the bathroom . Hopefully,
this accessibility would not require passage
through an intervening circulation space. If it
does, the route shall be direct, unobstructed, and
of sufficient width for a wheelchair to pass easily .
Indirect accessibility should also exist between
the bathroom and the more general living areas
of the unit for use of the bathroom by guests .

Visual/audio contact between the bathroom
and other areas should be minimized. It should
not be possible to see into the bathroom from
the living, dining, or food preparation areas. (See
Fig. 20 .)

Orientation Views to the outside and natural
light are not necessary to bathroom functions.
Where windows are used, the following criteria
pertain :

The designer should make sure that no loss
of privacy occurs .

Windows should not be located over bathtubs .

Furnishability and Equipment All personal hy-
giene spaces shall have the following equipment;

Lavatory basin (preferred in a vanity counter
top)

Water closet
Bath or shower
Appropriate grab bars
Storage space and mirror
Toilet-paper holder
Towel bars

It is essential for the successful functioning of
the bathroom or lavatory that certain minimum
clear working areas be provided around fixtures .
(See Fig. 21 .) These requirements are:

Fig. 21 Minimum clearances-personal hygiene.

" Lavatory Basins. 3'-6" x 3'-6"; the sink shall
be centered on one dimension and at the extreme
of the other .
. Water Closet: 2'-6" x 4'-4" ; the water closet

shall be centered on the 2'-6" dimension and
located at the extreme of the 4'-4" dimension.

. Tub and/or Shower: 2'-4" clear dimension
extending out from access point of fixture and
at least 2'-B" along its length ; the length dimen-
sion shall begin from the central end of the fixture .

An emergency call system shall be included
in all developments . An alarm button should be
placed in the bathroom in a convenient place,
but not where it can be set off accidentally .

All bathrooms and lavatories, whether naturally
ventilated or not, shall have air exhaust fans vent-
ing to the outside and sized according to the
code for an interior bathroom .

Spatial Characteristics All personal hygiene
spaces, both bathrooms and lavatories, shall have
privacy locks which can be easily unlocked from
the outside in case of emergency . The key type
of emergency release is not desirable because
there may not be sufficient time to locate the
key in an emergency. Outward opening doors
should be used so that people can get in easily
to help someone who is lying on the bathroom
floor, perhaps unconscious or helpless.

Non-slip, easily maintained floor surfaces
which are free from changes in level shall be
provided .

The vertical surfaces of bathrooms should be
free from sharp corners and edges, unnecessary
projections, and breakable materials . This require-
ment has particular bearing on room layout and
the location of bathroom accessories, such as
towel bars, paper holders, etc .
Many bathroom layouts are possible but two

are the most common, offering solutions to a wide
range of concerns . Each has its own advantages .
These layouts (Fig . 22) are described for illustra-
tive purposes below.

Layout 7:

	

In the first layout, the toilet is placed
by the wall with the lavatory next to the bath-
tub. This arrangement allows easy placement
of the toilet-paper holder and grab bar on the
wall while, at the same time, the edge of the
lavatory can be used as a support for getting
into and out from the bathtub.
A vertical grab bar mounted on the wall near

the bathtub in addition to grab bars on the
bathtub wall is recommended. An angled grab
bar should also be provided on the wall by
the toilet .

Layout ?:

	

In the second layout the bathtub is
placed against the wall opposite the lavatory
and toilet. As in layout 1, separate grab bars
should be provided for the toilet and tub. In

this layout the lavatory can be installed in a
vanity counter top with sides. The vanity ar-
rangement can support a toilet-paper holder
next to the toilet, a towel rack, and perhaps
a small grab bar.

Fig. 22 Illustrative hygiene space layouts-all
doors 2'-8" .

PRIVATE OUTDOOR

Many older people, either by choice or by limita-
tions of their physical conditions, are largely con-
fined to their dwelling units, and access to a pri-
vate outdoor space over which they have control
is very desirable. It offers a welcome change of
atmosphere, a chance to grow flowers, cook out,
and enjoy the sun. In the event of fire, a balcony
can provide refuge and access to fresh air . Provi-
sion for private outdoor activities may take the
form of balconies or patios. Requirements for pa-
tios are discussed in the Townhouse Development
Process.*

Accessibility The private outdoor space should
be directly accessible to the main general living
area of the dwelling unit. If possible this area
should also be directly accessible to the food
preparation area ; however, if this is not possible,
the indirect accessibility between the outdoor
space and the food preparation area should be
via a non-circuitous circulation path . Accessibility
to all other areas should be indirect and placed
as dictated by the functional organization of the
dwelling unit, except that there may also be direct
accessibility to the sleeping /dressing area .

To protect the privacy of each private outdoor
area on the ground floor, direct access from it
to the public outdoor area should be avoided
by creating an identity for the outdoor private
areas. There should be no direct accessibility be-
tween the private outdoor areas of separate
dwelling units . (See Fig . 23.)

* Michigan State Housing Development Authority,
Townhouse Development Process, 1970 .
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Accessibility of bathroom.
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Visual accessibility between the private out-
door area and interesting views on and off the
site should be maximized, while at the same time
loss of privacy from views outside the outdoor
area should be minimized . The visual accessibility
between the general living area of the unit and
the general outdoor area should not be impaired
by the design of the private outdoor area .

Orientation

	

The configuration and orientation of
the outdoor space should be such that sun falls
on the space for at least 30 percent of each
day during the prime spring, summer, and fall
months .

Furnishability and Spatial Characteristics On-
grade patios and/or private areas shall be well
defined . Location and design shall provide spatial
privacy from other living units and from adjacent
walks or drives in public space.

Overhead protection of balconies is very desir-
able but not required . A shelf for plant pots should
be included for all balconies at a height of 24
to 30 inches above the floor .

Access doors to balconies should be fully draft-
proof and should not be the only source of natural
ventilation to the room . The door sill should be
kept as low as possible . Passage doors of the
swing type are preferable to sliding glass doors
and shall be required when economically feasible
to eliminate large sills.

Balconies or terraces above the twelfth floor
are generally undesirable and should not be pro-
vided except in special or unique circumstances .
Where private balconies are not provided for

all the dwelling units on a floor, a common bal-
cony shall be provided at a central location .

All balconies, terraces, and patios shall be pro-
vided with artificial lighting which is switched on
within the dwelling unit . At least one duplex elec-
tric receptacle which is weatherproof shall be pro-
vided in each private outdoor space.

The criteria for minimum privacy require that
screening walls at the sides of outdoor spaces
be provided to protect the space from being over-
looked by adjoining dwelling units and their pri-
vate outdoor spaces . The side of the space oppo-
site the building wall may be partially closed and/
or defined by planting.

On-grade private space shall have a least di-
mension of 12 feet and include a paved patio
of of least 100 square feet. The remaining area
shall be lawn or planting beds .

Private on-grade outdoor spaces may become
a security problem if their design provides the

potential intruder with a space completely free
from observance and control . Therefore, com-
pletely enclosed patios shall themselves be secure .
Partially enclosed patios shall be designed so that
they can be controlled visually from public areas.

The paved surface in outdoor spaces shall be
smooth and free from unexpected changes in
level. All steps required to provide a transition
from unit floor level to ground level shall have
handrails .

Private outdoor spaces above grade (raised
terraces and balconies) should be included in the
integral design at the beginning of the design
process and not added later as an afterthought.
Only in this way can the problems traditionally
associated with balconies be overcome. Balconies
shall have a least clear dimension of no less than
5 feet and a total clear area of no less than
50 square feet for one-bedroom units and 60
square feet for two-bedroom units . Because the
elderly are particularly concerned about security
and heights, balconies must not only be safe,
but they must also feel safe . The use of solid
balustrades is desirable. Where this is not possi-
ble, a sturdy railing with a large solid top rail

should be used . In either case care should be
taken to avoid obscuring views out from the inte-
rior of the dwelling unit . For this purpose a solid
balustrade to a height of 24 inches with an open
handrail above is a good solution . Railings or
balustrades shall have a minimum height above
the balcony surface of 36 inches and shall extend
completely along all open sides of the balcony.
(See Fig. 24 .)

Whenever possible balconies should be re-
cessed behind the main face of the building be-
cause this technique provides a strong sense of
enclosure, privacy, and security. Where this is
not possible, and where there are adjoining balco-
nies or the balcony is exposed to broad public
view, balconies should be provided with screening
walls or devices at their sides which achieve pri-
vacy and security.

FOOD PREPARATION EQUIPMENT

This section deals with equipment and facilities
in the food preparation area of the dwelling unit
in terms of quantities, sizes, and detailed location .
The question of the functional organization of

the food preparation area and its relationship
to other areas of the dwelling unit is discussed
earlier . The discussion here is divided into two
parts. The first deals directly with the minimum
standards against which all proposed develop-
ments will be measured and to which all must
comply . The second begins with the minimum
standards as a base and develops optimum stan-
dards for the various components of the food prep-
aration area where appropriate . These optimum
standards are not mandatory, and the achieve-
ment of some may not be economically feasible
within the context of low- and moderate-income
housing programs; however, developments which
approach or meet some or all of these standards
may be given financing priority over those which
only satisfy the minimum standards .

Minimum Standards
Refrigerator

	

The refrigerator shall be an upright
freestanding model with integral freezing com-
partment. The minimum acceptable sizes are 10
cubic feet for a one-bedroom unit and 12 cubic
feet for a two-bedroom unit . The freezer compart-
ment shall be located at the top or the side of
the refrigerator . Refrigerators of the undercounter
type are unacceptable because of the excessive
stooping required in their use.
The refrigerator shall be of the self-defrosting

type . (This is a designated amenity.)
The general storage shelves of the refrigerator

should pull out on roller guides and should be
removable for ease in cleaning .

Cooking Unit and Oven The cooking unit and
oven should be electric ; they should be both ap-
proved and listed by the Underwriter Laboratories
(UL) in their publication, Electric Appliance and
Utilization Equipment List. Gas cooking devices
are not recommended because the elderly often
have a poor sense of smell and are forgetful,
thus becoming vulnerable to the hazards of fire
and explosion .

Cooking devices shall have pilot lights to visu-
ally indicate when they are on . A master cutoff
switch should be provided if possible . The controls
on cooking devices shall be easily read by sight ;
touch controls should be located at the front of
the device to eliminate the necessity of reaching
over hot cooking surfaces .
Where an integral cook top and oven unit

(stove) are used, the oven should be located below
the cook top. Stoves with ovens that are overhead
or at eye level are not acceptable because of
the reaching required . (See Fig . 25 .) The door on

Fig. 25 Oven over stove not desirable .
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Fig. 23

	

Privacy at ground level.

Fig . 24

	

Example of balcony .



Residential

HOUSING FOR THE ELDERLY

the oven should be hung on the side and swing
out if such units are available . This type of oven
door is safer and also allows the oven to be
used by someone sitting in a wheelchair .

All cook tops must have a hood and exhaust
fan mounted directly above the cooking surface .
Ceiling-mounted exhaust fans are unacceptable .
The cook top shall have four burners and have
a minimum width of 24 inches .

Sink The kitchen sink shall be of stainless steel
and mounted on the counter top. The minimum
overall dimensions are 24 inches by 21 inches.
Where counter top area permits, a sink with a
double compartment equal to the capacity of a
sink with a single compartment is preferred (Fig .
26).

No less than 10 square feet of counter top
work surface shall be provided in kitchens . Coun-
ter tops should be approximately 24 inches deep
and no higher than 36 inches above the floor.
In calculating the length of the counter top, the
length occupied by sinks and cook tops may not
be counted. Counter tops should have rounded
leading edges. Where possible, supplementary
counter top space shall be provided at tabletop
height so that a resident can use this space for
food preparation and for eating light meals. In
apartments designed for the handicapped, half
of the required counter space shall be at work-
table height.

Storage of household equipment shall be pro-
vided by a broom closet at least 3 square feet
in floor area . These closets shall have shelves
for the storage of cleaning materials and they
shall have a clear area of sufficient height to
accommodate an upright vacuum cleaner and
brooms.
A separate compartment with a door shall be

provided in each kitchen for a garbage and trash
container .

Garbage Disposal All kitchen sinks shall be
equipped with garbage disposals that are fully
insulated for sound.

Optimum Standards

The following modifications can be made to op-
timize kitchen facilities .

Refrigerator A horizontally shaped refrigerator
that is hung on the wall and mounted in the range
of 34 to 72 inches greatly improves usability by
eliminating stooping (Fig . 29).

Cooking Unit and Oven A separate cook top
mounted on the counter and an oven mounted

on the wall greatly increase flexibility of place-
ment and enhance functional organization and
usability. The cook top should be mounted no
higher than 34 inches above the floor, while the
oven should be mounted at waist level (that is,
the bottom of the oven should be 27 inches above
the floor).

Sinks

	

Sinks should be mounted 34 inches above
the floor .

Cabinets, Shelves, Counters, and Closets Many
elderly people tend to develop a stoop and are,
consequently, shorter than the average adult . As
noted earlier, they also have trouble bending and
reaching . Therefore, while maintaining the stor-
age requirement of the minimum standards and
increasing the work surface area to 12 square
feet, the following changes in location and con-
figuration should be made to optimize storage
and work surface facilities .

1 . Counter tops should be located 34 inches
above the floor. This counter area should
be supplemented by some counter area at
table height to accommodate light dining
and food preparation from a sitting position
(4 to 6 square feet) . Pull-out counters could
provide for this need .

2. Shelves 12 inches or deeper should not be
mounted higher than 55 inches above the
floor when the shelf is above a counter,
or 63 inches above the floor when no
counter interferes. Shelves of this depth
should not be located lower than 27 inches
above the floor .

3. Approximately 50 percent of the kitchen
storage space should be provided by pantry
cupboards or a closet. Shallow pantry
shelves (less than 12 inches) may be
mounted as low as 21 inches above the
floor (Fig . 28).

4. Storage space under counters should be in
the form of deep drawers on roller guides
rather than cabinets with shelves .

5. Sliding cabinet doors will be substituted for
doors of the swing type in the optimally
designed kitchen . Where cabinet doors can-
not be avoided on cabinets that are 34
inches or higher above the floor, they should
be limited to no more than 15 inches in
width.

6. All sharp corners and edges will be rounded
off cabinet doors.

Cabinets, Shelves, Counters, and Closets Each
kitchen or kitchenette shall have:

l. Accessible storage space for food and cook-
ing and eating utensils

2. Sufficient space for average kitchen acces-
sories

3. Sufficient storage space for those items of
household equipment normally used and for
which storage is not provided elsewhere
such as brooms, mops, soap, etc.

4. Sufficient work surface area for the prepa-
ration and serving of food and the cleanup
of cooking and eating utensils

Kitchen storage should be provided in the form
of wall and base cabinets as follows :

Shelving : 40 sq ft
Drawers: 7 sq ft

Kitchen storage should be designed to satisfy the
following requirements (Fig . 27):

1 . Usable storage space in or under stoves,
or under wall ovens, when provided in the
form of shelves or drawers that roll out,
may be included in the minimum shelf area .

2. Conventional base cabinets over counter
tops shall not be deeper than 12 inches
and the highest shelf shall be no more than
66 inches from the floor.

3. No cabinet or shelf space should be located
above refrigerators.

4. The minimum clearance between counter
tops and wall shelves shall be 24 inches
at the sink and 15 inches in other locations.

5. At least 80 percent of all shelving shall be
enclosed by cabinetry or a pantry . Cabinet
doors shall have rounded edges.
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Fig. 29 Wall-hung refrigerator .

Fig . 28 Kitchen arrangement.

Fig. 26

	

Desirable knee space at kitchen sink.

Fig . 27 Kitchen storage and counter space.
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7. Wall-mounted hanging devices for cooking
utensils such as pots, pans, large spoons,
etc., should be provided at convenient loca-
tions.

PERSONAL HYGIENE EQUIPMENT

The following requirements are the minimum
equipment specifications for elderly develop-
ments; they are also applicable for adoption for
use by the handicapped. Each requirement is ac-
companied by locational and size parameters .

The Lavatory Basin Each bathroom or lavatory
shall have a lavatory basin firmly supported to
withstand pulling or leaning loads of up to 300
pounds. Vanity cabinets are not recommended
as they require excessive stooping and leaning
to be used . Vanity counter tops are desirable .
Provision for storage should be made in wall-hung
cabinetry where necessary .

Basins should be of the cantilever type, either
wall-mounted on chair hangers or mounted in a
vanity top. An installation of this kind is more
easily used by someone in a wheelchair. The most
desirable mounting height for basins will provide
a minimum clear dimension below the basin and/
or vanity top of 2 feet and 2 inches and place
the top of the basin and/or counter 2 feet and
9 inches above the floor . Water taps on basins
should be low profile with cross shaped or lever
handles . Round knobs should not be used. (See
Fig. 30a.)

The Water Closet Each bathroom or lavatory
shall have a water closet with a seat height of
17 inches (the elderly have difficulty with seating
and standing motions) . If users in wheelchairs are
anticipated, the seat height should be 20 inches .
Where economically feasible, the water closet
should be of the wall-hung type for convenience
in floor cleaning . (See Fig . 30b.) The toilet-paper
holder should be located in front of or directly

at the side of the water closet, in a position where
leaning or twisting is not required to use it.

Bath and Shower The question of whether a
bathtub or shower is more desirable has been
debated at length. It has been fairly well estab-
lished that showers are both cleaner and safer
than bathtubs, and showers seem to better meet
the goal of extending the span of independent
living for the elderly. Many elderly persons, how-
ever, enjoy and need the therapeutic benefits of
a sitz bath. The situation could easily be resolved
by providing both a shower and a bathtub in
separate installations ; however, this is not eco-
nomically feasible . It seems, therefore, that a com-
promise is required, that is, a specially manufac-
tured tub/shower combination. This compromise
is the recommended solution, although showers
will be considered where central bathtubs are
provided on each occupied floor (one tub for
twenty dwelling units) .

Bathtubs should have controls that are easily
operated from outside of the tub without exces-
sive leaning or stretching and should include an
automatic mixing valve with an upper tempera-
ture limit of 120 degrees F. Tubs shall have a
flat bottom with a non-slip surface. Abrasive
tapes and heavy, sharp textures should be
avoided. The sides of the bathtub should not be
higher than 15 inches and the lengthwise dimen-
sion should not be less than 60 inches .
Where showers are provided instead of bath-

tubs (that is, where centralized bathtubs are avail-
able), they shall be of sufficient size to allow
the bather to stand or sit outside of the area
of the spray while soaping his (her] body. The
shower enclosure should be equipped with a fold-
ing seat as sitting showers prolong independence
for those who either require assistance in standing
or who are completely infirm . As mentioned
above, the shower head should be variable in
height and preferably of the detachable type with
a flexible head . The highest shower head position
should not exceed 60 inches .

Shower controls should be easily reachable
from outside the shower stall and should include
both an automatic mixing valve limiting the maxi-
mum water temperature at the head to 120 de-
grees F., and a water temperature testing spout
to be used by the bather before entering the
shower. The soap dish and grab bar should be
conveniently located 51 inches above the floor
of the shower . Where technically feasible, the
raised entrance curb should be eliminated . If glass

is used in the shower enclosure, it shall be tem-
pered for safety .

Soap dishes and similar attachments should
be recessed . Water controls should be placed so
that they are not a hazard either in normal usage
or when the bather slips .

Bathtubs shall be equipped with shower heads.
The shower head should be adjustable in height
and, preferably, detachable with a flexible head .
There should be several wall positions for the
head to fix it at various heights . Bathtubs shall
be equipped with a detachable seat which allows
the bather to shower sitting down . A grab bar
and soap dish, placed at a high level about 51
inches from the bottom of the tub will avoid the
necessity to bend down for soap or to use the
shower curtain for support when taking a shower.
Glass enclosures instead of shower curtains are
not advisable as they further restrict getting in
and out of the tub.

Grab Bars Grab bars are generally overused
and sometimes bear little relationship to the anat-
omy of the human body . If improperly located,
they not only fail to serve the user but they can
also become a hazard if someone should slip.
Grab bars should be used judiciously and wher-
ever possible located to serve more than one bath-
room position . Bars should be approximately 1
inch in diameter, be capable of withstanding a
pulling or hanging load of 300 pounds, and be
fixed to structure members rather than to wall
finishes or materials . There should be at least
one grab bar at the water closet and another
in the bathtub or shower, located and in the con-
figuration shown in Fig. 31 .

Storage and Mirror The preferred provision for
storage needs is a large mirror behind the lavatory
(not a medicine cabinet/mirror combination) and
a separate storage unit, built into a wall, large
enough to hold both medicine/toiletries and tow-
els. The storage unit should be located so that
reaching across counter tops is not required . If
towel storage is located externally in a linen
closet, the bathroom shall have a mirror behind
the lavatory and a separate medicine cabinet
which is convenient to the lavatory but placed
so that excessive reaching is not required .

Electric Outlets

	

Aconvenient duplex outlet shall
be located adjacent to the mirror and lavatory
approximately 6 inches above the height of the
lavatory and positioned so that reaching across
the lavatory or counter top is not required.
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Bath and shower .
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THE NEIGHBORHOOD

Accessibility to community services and
facilities is the first factor to consider in site
selection .

Primary services and facilities are: employ-
ment opportunities ; clinics ; vocational reha-
bilitation programs ; inexpensive private and
public recreation (such as movies, parks
"lively" with activities for participation and
view, libraries, etc.) ; churches ; stores includ-
ing drug, grocery and variety ; barber and
beauty shops; inexpensive restaurants;
schools.

Another important factor is accessibility to
public transportation . To the employed im-
paired citizen, as well as to staff and visitors,
good public transportation may be a necessity .
To the unemployed, good transportation may
keep him in touch with the world, participating
in meaningful and dignified activities . Eco-
nomical public transportation with a nearby
stop, without intervening hazards, is highly
desirable . Such transportation may be either
existing or assured by the time the develop-
ment is first occupied .
A convenient location is so essential for

impaired persons that it may outweigh the
other standards and criteria for evaluating resi-
dential neighborhoods . Neighborhoods close to
specialized services, such as sheltered work-
shops, should be considered if the neighbor-
hood also possesses the other more generally
used services and facilities . It is easier and
less expensive to arrange transportation for a
particular group of tenants using a single
facility than to bring the multiple, less spe-
cialized, but equally essential public and private
facilities and services within reach of all
tenants.

Urban renewal areas, which contemplate
commercial shopping centers and other ad-
juncts to housing needs, may furnish desirable
sites.

THE SITE

The criteria for selecting residential sites in
general should apply. [These criteria cover
economy, topography, subsoil conditions, and
existing utility services . Sites subject to in-
dustrial smoke, traffic hazards, excessive
noise, or polluted air should be avoided .]
The site should allow for development so

that structures can be oriented to give resi-
dents the advantages of local climate .
Odd or irregularly shaped sites should be

carefully evaluated based on amount of usable
land and cost of its maintenance .

If the community has restrictive ordinances,
zoning, or other local controls which would
adversely affect the proposed development in
a particularly good location and site, waivers
should be investigated . In applying for such
waivers, it is important to remember that the
housing is to be residential, designed for in-

Housing for the Physically Impaired, Depart-
ment of Housing and Urban Development,
Washington, D .C ., 1968 .

dependent living . It is neither an institution
nor a nursing home .
An important special consideration is slope

of the site . For the physically impaired, a
comparatively flat site is needed . Steeper and
more rugged sites may be used but with doubt-
ful success. Such sites should be evaluated in
terms of the costs of any special improvements
required to serve the limitations and needs
of the tenants. Examples of such extra costs
would be those for constructing retaining
walls to create useful flat outdoor sitting and
resting areas or constructing gently sloping
pedestrian ramps throughout the site . Extra
maintenance costs (upkeep of banks, lawn
areas, and in some climates snow removal,
etc.) may result in increased rents.

It is important to have outlooks, both natural
and created, that provide interest or beauty
and contribute to pleasant living . Many ten-
ants will undoubtedly spend more time at home
than would a comparable group of nonimpaired
individuals. Views of such things as wooded
areas, hills, night-lights, and distant traffic ;
of planes, boats, trains and automobiles are
desirable, and count as positive factors in
site selection .

Consideration should be given to the exist-
ing and proposed approaches to the site (street
improvement, widening ; surface; sidewalks)
and public utilities .

ACCESS, RAMPS, PEDESTRIAN WALKS

Access All building entrances to be used by
the tenants should be approached by paved
walks, with nonskid surface, sloped for drain-
age, but not over 1 in 20 (or 5 percent) . Steps
should not be used.

Landing platforms at all building entrance
doors should be level, sloped only as required
for drainage . The platform width should be at
least 1 ft beyond the door jambs. Platforms
should be at least 3 ft deep if doors swing in,
and 5 ft deep if doors swing out, but never less
than 3 ft beyond the edge of the fully open door .
(See Fig. 1 .)

Ramps Most wheelchair users can negotiate
a ramp sloped 5 percent or less without assis-
tance. Steeper ramps limit independent chair
use and should never be used . They are hazard-
ous not only to wheelchair users but also to
persons with artificial limbs and to the elderly .
Ramp surfaces should be fireproof and non-
slip . (See Fig. 2.)

If the vertical height requires two ramps to
achieve the properly graded slope, the ramps
should be no longer than 20 ft, separated by a

level platform at least 5 ft-6 in . long, to pro-
vide ample rest space. Such two-run ramps may
be in a straight line ; however, a more desirable
and safer arrangement would be a 90 or 180 °
turn at the platform .
When more than two ramp lengths are re-

quired, the descent should be broken by turns
to be negotiated on level platforms.

The recommended width for a one-way ramp
is 3 ft between handrails . At least 6 ft should
be provided for two-way circulation .

Handrails and anchors should support 250
Ib for 5 min; they should extend at least 12 in .
(24 in . i s preferable) beyond the beginning and
end of the ramp to assist persons with poor
vision, and they should be returned to a wall
or an upright post for safety .

Handrails installed specifically for children
should be at a height of 24 in . Local codes
or special safety objectives might necessitate
the installation of additional, higher rails .

Pedestrian Walks Pedestrian walks at street
curbs should be ramped . The ramp should
not protrude onto the street but be indented
into the curb ; it should have a nonslip surface
colored orange, or curb jambs should be col-
ored to assist those with poor vision . Greater
slopes than 2 in 12 could hinder wheelchair
use.

PARKING

The parking areas should be moderate sized
and conveniently located to provide easy and
safe access to entrances. (See Fig . 3.)

There should be no steps or curbs from the
parking area to the dwelling buildings or to
community space. Space should be planned to
eliminate pedestrian circulation behind parked
vehicles-a particularly hazardous area for the
individual with limited mobility .
A desirable plan for multiple parking space

would extend the parking surface into the
sidewalk, eliminating the need for curbs.
Surface drainage would place the sidewalk
at the high point and the center of the parking
driveway at the low point.
A pipe rail is necessary between the side-
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Fig . 1 Single-run entrance ramp .

Fig. 2

	

Street-curb ramp for wheelchair .
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of the automatic door opener can usually be
reduced by flanking the automatic doors with
hinged doors for use of the physically unim-
paired . Safety glass vision panels are recom-
mended for solid panel building entrance
doors. (See Fig. 4 .)

For those who have poor vision or are blind,
the floor directly inside or outside the entrance
doors to multifamily buildings should either
be slightly romped or have a finish of a dif-
ferent color, distinguishable from the sur-
rounding floor and of a different texture that
will provide more grip for shoe soles, thus
suggesting caution . Recessed floor mats meet
these requirements .

Exterior doors should be covered by a can-
opy or hood of ample width. A porte-cochere
may be feasible . A canopy or roofed-over ser-
vice entrance also should be provided for am-
bulances if the development is for elderly and
impaired persons . Other entrances may be
made from parking areas and grounds. If a
clinic is included, a separate entrance should
be provided so that persons outside the project
who come to the clinic will not use the main
entrance lobby-

The operating hardware of entrance doors
should be 2 ft-10 in . to 3 ft above the floor. Door
checks or closers should be the adjustable ten-
sion type, set for minimum pull to assist per-
sons using wheelchairs and other orthopedic
devices. Pull handles, push bars, and panic
hardware bars with curved ends are best be-
cause they contain no hooks or sharp angles to
catch clothing . A lever handle which curves
close to the door surface is a most suitable
operator for latch or lock . Kickplates 12 in .
high help to reduce door maintenance by pre-
venting abrasions caused by footrests and
axle hubs on wheelchairs, etc. In multifamily
buildings, entrance doors normally used by
tenants should be provided with key locks
which could be set to operate as latches (no
keys needed) for daytime use and as key locks
at night. A tenant's key would operate these
locks and his apartment door lock . Master
keys should be provided for management use.

Public Corridors, Galleries

In mild climates, galleries might be appropri-
ate and desirable for cross ventilation, tenant
circulation, relaxation, visiting, etc. Galleries
should be at least 7 ft wide to allow enough
room both for tenant sitting space and two-way
traffic of persons using crutches or wheel-
chairs . Handrails of a bright color or material in
bold contrast to the walls should be provided
on corridor walls. Such handrails are especially
helpful to people with poor vision end to blind
persons.
To avoid hazards, doors should not swing

into public corridors . Doors to public corridors

walk and parked cars to protect people, par-
ticularly those with poor eyesight, from ac-
cidents caused by colliding with car bumpers.

For wheelchair users, the minimum width of
parking bays is 11 ft (12 ft is desirable) . Other
orthopedic equipment users will require at
least a 9 ft width. The wider bays should be
nearest the building entrances. For these ten-
ants, covered parking is desirable .

Parking bays for the nonimpaired may have
a minimum width of 8 ft-6 in . under unusual,
restricted circumstances. However, the general
rule should be 9 ft . Parking areas should not
be permitted to obstruct or dominate views
from indoor recreation areas or dwellings.

DUTDODR AREAS, LIGHTING, AND PLANTING

Outdoor facilities and areas (walks, ramps,
drives, parking and recreational areas, etc.)
should be sloped for drainage and be properly
illuminated for safe circulation . Lights should
be placed and angled to permit good percep-
tion from inside the building .

Existing trees, streams, or rock outcropping
of the site should be retained where possible
in order to preserve natural beauty. Planting
(a few large specimens skillfully located), with
emphasis on recreational and sitting areas,
contributes to enjoyment and creates a more
pleasant environment . Planting around parking
area will enhance the site .

The surfaces of concentrated use areas
should be paved for maximum safety, use, and
interest . For large paved areas, several mate-
rials of varied color, design, and texture are
recommended to provide a pleasant visual di-
versity . Nonslip surfaces are desirable-rough
surfaces generally present in fieldstone are
not recommended.

Rest or sitting areas should be protected
from winter winds and excessive summer sun.
Some of them should provide a view of the
street or of other places where there is ani-
mated activity . The best way to provide shade
is to use large trees or small, attractive shel-
ters, or both .
Flowering trees and shrubbery can enhance

pleasantness and potential enjoyment of the
setting .
One-story dwelling buildings and other

structures, where appropriate, should have
outdoor flower planting areas for the tenants,
preferably at or near entrance door .
Every effort should be made to have a shel-

tered bus stop located al the development. A
mail depository box at the same location would
be desirable .

Amenities such as a water fountain or a
reflecting pool can be included if funds are
available . Also, it may be possible to encourage
donations of sculpture and other works of art
from civic-minded local groups interested in
making this housing a visual asset to the resi-
dents and the entire community.
Future ease of grounds' maintenance should

be kept in mind during the planning and design
stage. However, achieving the best possible
living environment is the primary objective .

DWELLING STRUCTURES

Entrances
Entrance doors to multifamily structures, com-
munity centers, and other public-use space
should provide a clear minimum width passage
of 3 ft . Entrance doors to individual dwellings
should provide a clear minimum width passage
of 2 ft-10 in . Thresholds that project above the
floor should be avoided when possible . If a pro-
jection is unavoidable, it should be no higher
than Y, in ., feetheredged to the floor, and 5 to
6 in . wide .
Hinged entrance doors to dwellings are the

most economical and safest . Revolving doors
should never be installed; they must be col-
lapsed for wheelchair users and are particularly
hazardous for users of other orthopedic equip-
ment . For entrance doors to a multifamily
building, it is beat to have automatic door
openers, with floor mat activation, flush with
floor . Such mechanisms should fully open the
door without restricting the clear 3-ft minimum
passage- If the opening mechanism fails to
function, the door operation should automati-
cally revert to manual operation . Maintenance
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Fig . 4

	

Building entrance doors and doors to public space should have vision panels .

Fig. 3

	

Parking. Wheel bumper not recommended as car overhangs very .
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should be located on the basis of walking dis-
tance, climate, and convenience.
Laundry rooms must accommodate the nec-

essary equipment: work table, ironing board
which is adjustable for standing or sitting,
hanging rack, table and chairs for rest and
sociability .

Tenant General Storage

Central storage is not recommended for dwell-
ings with one- and two-person occupancy-
the general storage provided within the dwell-
ings will suffice .

Mailboxes

In cottage-type developments, where mail is
delivered to the individual dwelling unit, a
mail receptacle must be provided . The best
type is the mail slot with a receiving box inside,
the top of which is 2 ft-10 in . to 3 ft above the
floor. Impaired persons should not be expected
to pick up mail from the floor. A mailbox
mounted outside is not desirable . Mail slots
should not be located in entrance doors where
locked screen doors may make them inacces-
sible to the mailman or the inside box would
interfere with door opening at least 90 ° .

Mailboxes in a multistory structure are usu-
ally installed in rows stacked above each other.
Sometimes, because of limited wall space, the
top rows are beyond the reach of wheelchair
users; for them the locks to their boxes should
not exceed 4 ft-3 in . above the floor. The local
post office should be consulted when planning
this feature .
Separate mailboxes for community space

staff workers are desirable, especially when
the management office, where they would
otherwise receive their business mail, is lo-
cated at some distance from the community
space.

DWELLING UNITS

General

The major problems in designing most "rental
housing" for the physically impaired are how to
provide maximum livability and safety for per-
sons with impairments that vary in nature and
degree . These problems are somewhat miti-
gated when the housing is to be designed to
aid a specific type of impaired individual, such
as the blind or the cardiac. The recommenda-
tions that follow, however, are based on the
fact that the units will be occupied by people
who have varying types of impairment, such
as those with little or no vision who may or may
not use a guide dog ; those using wheelchairs
or crutches ; and those whose physical con-
dition requires the conservation of energy
though they use no orthopedic devices.
For room divisions of the dwelling plan,

either fixed or movable partitions are suitable .
Divisions may be achieved by movable wood
closets that do not reach the ceiling or by fixed
or movable baffle walls, which are particularly
suitable in warm climates . A desirable feeling
of larger space is created when the ceilings of
adjoining rooms visibly flow from one to an-
other.

All bathrooms should be enclosed by floor-
to-ceiling partitions .
Kitchens may be baffled or shielded . When

the open plan is used, the kitchen should be
fan-ventilated . View of kitchen equipment from
the living room and entrance to the dwelling
through the kitchen should be avoided.
Each unit should have sufficient space to

should be identified by raised, brightly colored
letters to aid the blind and those with poor
vision . An important safety precaution is iden-
tification of doors not intended for normal use
which would expose blind persons to danger if
used . Such doors, when key locked, may pro-
vide sufficient protection .

No columns, radiators, drinking fountains,
telephone booths, pipes, or other projections
should protrude into public corridors .

Public Stairs or Fire Towers

There should be no stairs or steps in the
structure except those contained within fire
towers for emergency use . Even such stairs
should be especially planned. Single-run
stairs between floors are not desirable ; at
least one landing should be used, two in floor-
to-floor height over 9 ft. Straight runs between
floors are not advisable; runs with 90 or 160°
turns at landings are recommended. The most
desirable stair would have a 6- to 6y~-in . riser
and an 11-in. minimum tread. The 11-in. tread
places the ball of the descender's foot inside
the stair nosing . A safety nosing should be
used which does not project beyond the riser
and which is distinct in color from the rest of
the tread, preferably lighter . Risers should
slope forward between 1 and 1 Y2 in . to permit
the ascender's heel to rest safely on the tread.
(See Fig. 5.)

Stair wall handrails should continue around
the platform to help anyone using the stair who
is blind or has poor vision . The rails should
carry a 6-tin-in . marking for hand feel 2 ft before
the first down riser at both floor and landing
levels . Steel pipes can be marked by deforming,
or by a continuous raised welding, ground
smooth, or by a smooth welded strip. Wooden
rails can be shaved, notched, or marked with
domed-end wood dowels .

Open or grating-type fire escapes are not
recommended.

Elevators

It should not be necessary to go through the
lobby to reach an ambulance. If there is no

lower-level entrance, the approach should be
through a rear or side door in the elevator,
thence to the seryice entrance to the ambu-
lance.

Self-service elevators should level automati-
cally at landings and have automatic sliding
cab and hoistway doors with delayed closing,
plus two push buttons both overriding the de-
lay timing, one holding doors open, the other
to close the doors. An emergency sound alarm
system and a cab telephone for emergency use
should be installed in each elevator . Cab hand-
rails are required . Cab control panel should be
set at a height convenient to persons in wheel-
chairs, the lowest buttons 3 ft above the floor.
The panel location should be on the side cab
wall 1 ft back from the front, otherwise a wheel-
chair will block most of the cab entry.

Back-lighted buttons with raised figures
should be used to assist those with poor vision
and the blind . These people will need some
sounding device which would identify the next
floor stop .
Since stairways are of no use to some, con-

sideration should be given to emergency power
to operate at least one elevator .

Incinerator Chutes

Incinerator chute hopper doors should be
lower than normal . A 2-ft maximum height from
floor to hinge is recommended.
Large hopper doors are desirable for con-

venience and maintenance . For the convenience
of persons in wheelchairs, hopper doors should
be installed in open corridor or alcove, a loca-
tion found satisfactory for the elderly . Where
codes prohibit this, a waiver should be re-
quested. Anterooms are most inconvenient for
many impaired persons-self-closing doors
add complications for users of orthopedic
equipment and wheelchairs . (See Fig. 6.)

Laundry Facilities

Laundry facilities should be either in one cen-
tral area or grouped in several areas. Conces-
sionaires who furnish and maintain coin-
operated washing and drying machines
generally favor, for their convenience, central
laundry facilities . Conveniently located group
laundries are usually preferred by the impaired
and elderly tenants and are recommended.
One automatic washing machine and batch

dryer should be installed for each 20 one- and
two-person families (one for 17 other families)
or fraction thereof . In large central laundries,
it is possible to use cabinet-type dryers which
can handle more than one batch-useful in proj-
ects which include large families . In multifam-
ily buildings, group laundries may be located
on each floor or on some floors and not others,
whichever is required to meet the demand . In
cottage-type developments, laundry facilities

Fig . 5 Interior stair.

Fig . 6

	

Incinerator chute hopper doors .
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* "Handbook for Design: Specially Adopted Hous-
ing," VA Pamphlet 26-13, Veterans Administration,
Washington, D.C., 1978 .

Fig. 7

	

Average clearances . Source : "An Illustrated Handbook of the Handicapped Section of the North Carolina
State Building Code," Raleigh, 1977.

Fig . 8 Typical dimensions.* Fig . 9

	

Wheelchair dimensions .*

Fig. 10 Typical dimensions.*
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assure suitable living, sleeping, cooking, and
dining accommodations plus adequate storage
and sanitary facilities . The space should be
planned to permit placement of furniture and
essential equipment for circulation by wheel-
chair users and those on crutches . (See Figs .
7-10 .)

Living Room

In general, dwelling entrance should be by
way of the living room . Entrance through the
kitchen is not desirable . For families without
children, a combined living-dining room ar-
rangement is preferable to a kitchen-dining
room combination . A wheelchair requires at
least 2 ft-6 in . seating space at the dining table.
Dining by a window, the stool of which is
no higher than the dining table, is pleasant,
and particularly desirable for the elderly or
impaired persons.
Food service from the kitchen to the living-

dining area should be direct, without turning
corners, and the distance should be as short as
possible . A partition between the living room
and kitchen should be provided . A baffle wall,
with posts attached to floor and ceiling, the
material between the posts not reaching either
the floor or ceiling, makes a quite suitable
partition and creates a sense of space. Pre-
fabricated wood closets resting on the floor
and not quite reaching the ceiling also make
suitable living room-bedroom partitions in
dwellings for one and perhaps two persons.
In these small dwellings, the resulting open
plan makes the space look larger than it is .

Kitchen

The kitchen for the physically impaired
requires more considered attention than any
other room . Unlike the living room, such a
kitchen may require more space than one for
the nonimpaired .
A 5-ft minimum width should be provided

for wheelchair turns between counters on op-
posite walls or between counter and opposite
wall .

Counter tops should be set 2 ft-10 in . above
the floor, a workable height from both wheel-
chair and standing positions .

Base cabinets should have a recessed toe
space 6 in . deep and 8Y. in. high to allow the
wheelchair homemaker to get close to the
counter and to permit maneuverability. A
minimum open space 2 ft-4 in . wide should be
provided under the sink . Base cabinet storage
space involving hinged doors and fixed or
adjustable shelves should not be used, because
many impaired persons cannot band down
enough to use them . Base cabinet storage is
most usable when drawers of various depth are
provided and revolving units are installed at
the reentrant corners. Pull-out vertical units
at one or both sides of the work center also
are desirable . (See Fig. 11 .)
The kitchen sink should be 4 in . deep, single

compartment for one- or two-person dwelling
and single or double compartment for larger
dwellings. The drain should be at the rear of
the sink to provide maximum clearance for
knees and clearance under the sink for stand-
ard wheelchair arms, 29 in . above floor . At
this height, the wheelchair homemaker can
reach the inside bottom of the sink without
undue stress . This height is also suitable for
the stand-up user without unnecessary bend-
ing. (See Fig. 12 .)
When a stainless steel sink is used, under-

coating should be applied to prevent conden-
sation, which also acts as insulation . A single-
lever-handle water-control mixing faucet
should be provided . This type is the easiest to

Sustained contact with the underside of a
sink or trap filled with hot water could burn
persons in a sitting position who lack leg or
knee sensation. An insulating board under the
sink is not a solution, because the hot water at
the faucet and in the sink may be between 130
to 140"F, which is a hazard to a person lack-
ing hand sensation. A much safer way is to
control all delivered hot water at a maximum
of 120° F. Recent tests showed that with 120"F
water at the faucet, the water in the under-
coated stainless steel sink was 112"F and a
safe 95 to 100 ° F on the sink's undercoating .
The maximum hot-water temperature control
should be under management supervision only,
which may be the control recommended in the
bathroom .
One arrangement for the work center would

have a kneehole opening, 2 ft wide minimum
(2 ft-4 in . i s desirable), flanked with vertical
pull-out units about 12 in . wide. The vertical
units should extent from under the counter to

operate for those with hand infirmities . The
swing spout should have a built-in aerator to
prevent splash, especially in a shallow sink .
The sink waste line should have a close-fitting
elbow leading to the trap installed near, and
parallel to, the back wall .

toe space, with content accessible from the
kneehole side when the units are pulled out .
One flanker unit could be used for hanging
utensils from a peg board. (See Figs . 13-21 .)
The other, if installed, could be used for

supplies and should have adjustable shelves.
Space for the storage of additional supplies
should be provided on the counter or in wall
cabinets directly in front of the work center .
Another work center arrangement would be

the right-hand pedestal 16 to 18 in . wide
with drawers, no left pedestal ; it is desirable
to increase the open space to 28 or 30 in . The
storage cabinet above the counter may consist
of open adjustable shelves.
A lapboard pull-out shelf beneath the

counter at the work center should be installed
to provide a working surface for mixing and
cutting operations . This shelf should be adjust-
able in height at 2-in . intervals from about 2 it-
2 in . above the floor to the under-counter posi-
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Fig. 13

	

Work center elevation.

Fig . I1

	

Kitchen sink and base cabinet elevation and section .



Residential

HOUSING FOR THE HANDICAPPED

107

Fig. 15

	

Counter-mounted cook top . Fig . 17 Sink.

Fig . 19

	

Knee-space clearance .

Fig . 40 Armrest clearance.Fig . 18 Disposal sink .Fig . 16

	

Knee-recess work area .

Fig . 14 Kitchen arrangements .'
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A 5y,-in .-wide open shelf placed 7 in . below

	

arate oven, with a left or right side-hinged

the wall cabinets may be desirable at some

	

door depending on counter-top space and front
location .

	

controls, should be installed so that the height
Cabinets should never be installed above

	

of the pull-out oven shelf at the lowest position

counter-top burners or ovens . Such placement

	

is at counter-top level . This permits transfer
creates a fire hazard to the person reaching for

	

of hot pans from oven to counter conveniently

stored articles because his clothing might ig-

	

and safely . Ovens with glide-up doors are also

nite or he might accidentally drop the articles

	

satisfactory .
into boiling water or hot grease .

	

Electrical top burners are considered by

A

	

14-in .-deep,

	

18- to

	

24-in.-wide

	

cabinet,

	

some as safer than gas burners because the gas

resting on the floor and extending to the same

	

flame can more easily ignite loose, flimsy gar-
height as the top wall cabinets is also very

	

ments . Electrical top burners and ovens are
useful as storage space for the wheelchair user

	

generally recommended .

	

'
and others . A standard 14-in .-deep cabinet with

	

The

	

recommended

	

type

	

of

	

refrigerator-
adjustable gy-in . shelves and shallow inside-

	

freezer is the standard two-compartment, two-
of-door adjustable shelves places within reach

	

door model with freezer compartment on top
from a standing or sitting position many

	

and self-defrosting for the food compartment
cooking utensils, dishes, and packaged food

	

only . Pull-out shelves in the food compartment
supplies . The door hinges for such a cabinet

	

are desirable . Frequent defrosting of the food
should be the continuous piano type . The cab-

	

compartment is a difficult operation for many
inet bottom can be used for storing serving

	

impaired persons .
trays, cookie sheets, muffin pans, etc ., when

	

The refrigerator location in the kitchen
the usual dividers are installed slanting either

	

should never be adjacent to heat-producing
horizontally or vertically, thus increasing the

	

equipment such as the oven, top burner, or
cabinet's depth and usefulness .

	

water healer .
The standard range, with oven below and

	

As to garbage grinders, the continuous-feed
bottom-hinged door, is unsatisfactory and haz-

	

type of grinder is more convenient to use and
ardous for the physically impaired person .

	

costs less to maintain than the batch type and
Counter-top burners should be provided, pref-

	

is recommended .
erably with front-of-counter controls . Con-

	

Dishwashers are admittedly desirable, espe-
trols mounted back of the burners are not

	

cially those with an electric heat booster .
recommended because of the hazardous reach

	

Whenever possible, natural light and ventila-
involved, and controls mounted on the counter

	

tion in kitchens should be provided through
to the side of the burners may interfere with

	

windows . Artificial light should be distributed
the transfer of pots from burners to counter .

	

to illuminate all dining and cooking areas
Easy-to-read large control dials, with safety

	

effectively . Any required mechanical ventila-
feature to

	

prevent

	

accidental

	

turn-on

	

of

	

tion should be adequate for removing cooking
burners, should be provided . To assist the

	

fumes and odors as well as for summer com-
blind and those with poor vision, the control

	

fort .
dials, in addition to visual markings, should
be marked, shaped, or provided with click

	

Bedroomstops so that the fingers can feel such marks,
shapes, or clicks representing the various heat

	

All bedrooms should be partition-enclosed .
intensities at the burner . Pushbutton control

	

In one- and perhaps two-person dwellings,
with indicator light for electrical burners is

	

one wall may be movable wood closets, a
satisfactory . Burners should not be located

	

baffle wall, or a sliding or folding partition .
below or near a window or near a door . A sap-

	

Sleeping-living

	

room

	

combinations

	

are

	

not

tion . The hardwood shelf should be cored to
brace firmly an8-in .diameter mixing bowl . (See
Fig . 22 .
Under-counter or wall-storage space should

be provided, if possible, for a small (perhaps
18- by 24-in .) tenant-owned wheel table . Such
tables are useful for moving several items at
one time from the refrigerator to the work
center, to the dining table, etc .

Fig. 22 Pull-out shelf lopboard. A plastic lami-
nated work surface is recommended . The hole is
for an 8-in .-diameter stainless steel mixing bowl
which should fit snugly when the fop rim is about
1 in. above the shelf.

Wall storage cabinets when mounted 12 in .
above the counter provide the maximum con-
venient storage, accessible from a sitting posi-
tion . The average height (5 ft-4y, in .) female's
reach from floor to wrist is 6 ft standing ;
4 ft-1o in . sitting in wheelchair, side reach ;
4 ft-7 in . sitting in wheelchair under kitchen
counter to front of wall cabinet . Standard wall
cabinets, 14 in . deep and 30 to 34 in . high with
three adjustable shelves, are recommended .
The upper shelf of such cabinets is reachable
by taller, nonimpaired family members . Cabinet
doors should be equipped with 3- to 4-in .
drawer-type pulls of simple design and mag-
netic or nylon roller latches, which are the
easiest type to operate . At the work counter,
3-in . adjustable shelves should be installed
inside of the cabinet doors to provide con-
venient storage for numerous small items .
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Fig. 23

	

Bathroom floor plan.

Fig . 21

	

Work center section . Rear track set 1/4 in .
lower will cause shelf to slope. Recommended .



recommended, nor are room layouts which
require the bed to be in a corner or the side
of the bed to be against a wall .

For two or more persons, at least one bed-
room should be planned for twin beds . Bed-
rooms intended for the impaired will require
more floor area than other bedrooms in order
to provide for wheelchair circulation . At least
3 ft (preferably 3 ft-4 in .) must be provided for
a wheelchair along one side of one bed and in
front of clothes closets and furniture .

Bathroom

The bathroom presents more hazards than
any other room ; therefore, planning for safety
is of utmost importance . A bathroom must
be larger than standard to permit wheelchair
use . The minimal floor area of a carefully
planned bathroom is 40 to 45 sq ft . A bath-
room that permits a wheelchair to enter but
not to turn around is not desirable . For maneu-
verability, an area 45 to 55 sq ft . i s recom-
mended ; however, careful planning is more
important than increased floor area . (See Fig .
23 .)
Grab bars capable of supporting 250 Ib

should be provided at the water closet, shower,
and elsewhere in the bathroom . Grab bars
should be devoid of sharp corners, with ends
returning to the walls . Towel bars should be of
grab bar quality and strength for safety because
they may accidentally be used as grab bars .
Bathtub or shower? We are not considering

a hospital, or a nursing home, but a dwelling
for independent living and self care . The oc-
cupants may be physically impaired, single or
married, young or elderly . The question there-
fore is : what will provide a bathing facility
which can be used by the most people, over
the longest period of time, with the least
hazard? The answer is a specially designed
shower with these features :

" No curb or step, for ease of access,
including wheelchair .

" Internal dimensions of at least 3 ft-4 in .
by 4 ft-6 in .

" Unglazed tile floor-the same for the bath-
room floor-which drains into shower .

" 4-ft-6-in .-wide opening with sliding non-
breakable doors (not hazardous curtains) .

" 120 ° F maximum temperature delivered
hot water under management control ; this
control would also supply the lavatory and
kitchen sink-tenant control for lower tem-
peratures .

" Single lever mixing handle set 3 ft-6 in .
above floor, located inside shower compart-
ment, but reachable from outside shower .

" Possibly a flexible metal-covered extension
spray head with or without holders at different
levels, recommended to be detached for use as
hand spray .

" A recessed soap dish-convenient from
sitting or standing position .

" Grab bars .
The lavatory should be set 2 ft-10 in . above

the floor :
" The maximum depth, 4 in .
" Single-lever water control-aerator spout .
" 120"F maximum-temperature hot water

under management control-see shower con-
trol .

" Drain opening at the rear of the bowl .

" A close elbow drain, run to the trap, set

near and parallel to the wall-so as not to

interfere with knee room .

A square lavatory can be installed in a
counter top with the faucet at the rear (normal
position) or the lavatory can be turned so that
the faucet is either to the right or left side . A
side arrangement facilitates use by a tenant
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Fig. 31

	

Combination bathtub/shower .

Fig . 32 Shower.

Fig . 33 Shower seat.

Fig. 27

	

Floor-mounted water closet. Fig . 29

	

Typical bathroom arrangement.

Fig. 34 "Roll-in" shower.Fig . 28 Lavatory .

	

Fig . 30 Bathtub .

" Figures 26-34 from "Handbook for Design : Specially Adapted Housing," VA Pamphlet 26-13, Veterans Adminis-
tration, Washington, D .C ., 1978.



Residential

HOUSING FOR THE HANDICAPPED

with limited reach and can easily be converted
for convenience of future tenants when it is
initially provided with flexible-tube water sup-
plies and ample length slip-joint tailpiece waste
line . (See Fig. 24 .)
The mirror over the lavatory should be us-

able from both standing and sitting positions .
If fixed to the wall, the mirror should be
tilted forward at the top. Bottom-hinged mirror
provided with a friction stay arm is available .
This mirror permits the top to tilt forward to
any distance up to 6 in . and can be installed on
the medicine cabinet door.
The medicine cabinet should be mounted so

as to be accessible from standing or sitting po-
sition, and its location in the bathroom should
be carefully considered . (See Fig. 25 .)
The water closet seat of standard height,

15 to 16 in ., can be used by ambulant impaired
persons. Forthe semiambulant and others who
find this height difficult, a standard manu-
factured sanitary chair with arm rests and
seat 18 in . high is recommended. The advan-
tage of the chair is twofold; it can also be used
in the shower, and would not be present when
not needed by the occupant . Some wheelchairs
are equipped to be used as toilet chairs . Grab
rails should be provided at the closet . One
manufacturer can supply an integral seat,
cover, and grab bars . (Note: Detachable ring
seats that clip on the china bowl or seat are
unstable and should be avoided .)
Other recommendations are shown in Figs .

26-34.

Storage
Adequate storage space should be provided
within the dwelling . Separate units are desir-
able for hanging coats and for bedroom, linen,
and general storage. The storage units may be
closets enclosed by partitions or wood cabi-
nets, fixed or movable, to serve as room di-
viders . Kitchen cabinets are discussed else-
where.
The cost closet should permit the hanging

of clothing from both standing and sitting
positions . For the standing position, the fixed
shelf height at 5 ft-6 in . with the clothes-hang-
ing pole below is standard . For the wheelchair
position, 4 ft to 4 ft-6 in . i s most convenient .
The lower shelf and pole unit should be adjust-
able from 4 ft to 5 ft-6 in . (See Fig. 35 .)

For one-person dwellings, the coat closet
shelves and pole should be made adjustable .
For larger dwellings, both the standing posi-
tion height and the adjustable wheelchair
height should be provided by dividing the
closet with a wood partition . (See Figs . 36
and 37.)
The bedroom clothes closet should be di-

vided by wood partitions into two sections, one
with shelves and pole for the standing position
height and the other adjustable for the wheel-
chair user .
The linen closet shelves should be adjustable

in height, from the baseboard up. Persons in a
sitting position can easily reach low shelves,
but low shelves are difficult for those on
crutches . The linen closet often stores items
other than linen, such as clothes hamper, bath-
room supplies, etc. Adjustable shelves provide
the needed flexibility .
A storage unit should be provided for storing

supplies and cleaning equipment, ironing
board, canned goods, etc . The unit need not be
in the kitchen, but it should be easily acces-
sible from the kitchen . It may be a standard
prefabricated cabinet resting on the floor or a
built-in closet .
A general storage area and kitchen storage

space may be combined if located conveniently
to the kitchen .
Although the general storage area is not

primarily designed for the storage of excess
furniture, it should be large enough to store
foot lockers, suitcases, vacuum cleaner, large
and seldom-used cooking utensils, work
clothes and work shoes, and-in large family
units, folded baby furniture and unused toys .

Increasing the amount of storage space does
not always economically resolve the storage
problem . The best use of available space can be
made by careful arrangement of varying shelf
widths adjustable for height and use of hook
strips for hanging such items as brooms, mops,
vacuum cleaner hose, etc.

Windows
The following hazards should be avoided when
selecting and installing windows: windows that
project, outside or inside, beyond the wall line
and protrude in the path of persons walking ;
windows that require climbing or leaning out to
clean; windowsills too low to provide adequate
safety from falling or high sills which block the
view from a sitting or bed position . The recom-
mended windowsill height is 28 to 32 in . ; [it
can be at floor level if the window opens on a
terrace or balcony] .
Windows should be easy to operate, lock,

and clean. Operating and locking hardware
should be located for convenient reach from
a sitting or a standing position and be of the
type easily grasped by arthritic or otherwise
impaired hands.
Window types deserving consideration are :
- The modified double-hung window which,

in addition to sliding up and down, permits
each sash to pivot and swing inward for clean-
ing with no interference by insect screens or
storm panels when used, or curtains, shades,
and venetian blinds .

" The awning type with push bar or rotary
gear operator set below the screen (some of
these windows require the screen unit to be
removed to clean the window, others permit

the swing panels to reverse when fully opened
for cleaning the outside glass surface) . Clean-
ing of upper glass may be difficult for some .

" The hopper type, somewhat similar to the
awning type except that window units open in-
ward and screen is on the outside. This type
window may interfere with draperies and
shades and may project inward to the point of
being a hazard .

" Horizontal sliding windows. Cleaning of
upper glass may be difficult for some .
Aluminum windows coated by the manu-

facturer for protection during shipping and
installation have some advantage over win
dows requiring maintenance painting .
Window items which increase maintenance

costs should be avoided. Dissimilar metals
that cause galvanic corrosive action in the
presence of moisture should not be used . The
best rust prevention for steel is hot-dip gal-
vanizing. To prevent condensation and early

ill

Fig. 35 Two-person bedroom closet . Coat closet
same but smaller.

Fig . 37

	

Closets. Source: "Handbook for Design : Spe-
cially Adapted Housing," VA Pamphlet 26-13, Veterans
Administration, Washington, D.C ., 1978 .
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the rubber ferrules become wet or the floor is
wet .

Bare concrete floors are not recommended .
Carpeted floors, for low-rent housing, cost
more initially and in the long run than other
suitable floor materials . Carpets need under-
pads to extend their life and, due to the effort
needed to propel a wheelchair, are not desir-
able for wheelchair users who have arm or
hand impediments . Floor materials which re-
quire special maintenance equipment or treat-
ment should not be installed inside the dwell-
ing . Floor materials of intermediate colors
with a patterned surface should be selected .
Very dark or light surfaces, especially solid-
colored, show dirt more readily.

For the bathroom and shower, unglazed ce-
ramic floors are recommended . The smaller-
sized tiles (2 in . or less) provide some friction
at the joints and therefore greater safety . For
similar reason, square-edge tiles are more suit-
able than those with a cushion edge . Caved
base makes for easier floor cleaning .

Kitchen floor materials should be grease-
resistant . The best materials are those which
can be kept clean with warm water and deter-
gent, such as vinyl asbestos .

Floor materials for other dwelling space may
be asphalt tile (in the midrange colors), vinyl
asbestos, or hardwood . There are numerous
wood floor finishes that require little mainte-
nance, such as those formulated with polyure-
thane (an excellent finish) or epoxy .

Lighting, Telephone, Television,
Emergency Signal System

Lighting

	

All light fixtures should be controlled
by wall switches . The switches should be uni-
formly located 2 ft-10 in . t o 3 ft above the
floor and not over 8 in . from door jamb et latch
side of door . A receptacle (not switch con-
trolled) should be combined at some locations
with switches, for convenient use of a vacuum
cleaner . Tap-type or rocker switches are best
for persona with hand impairment . Light fix-
tures located at a height permitting the tenants
to replace light bulbs without using a steplad-
der are desirable . One way to eliminate this
hazard is by the use of a floor or table lamp
for room lighting . For this purpose, one recep-
tacle of a wall duplex outlet, conveniently
located, should be switch controlled at the
room entrance . (See Figs . 40 and 41 .)

Adequate light should be provided outside
entrance doors so that residents can easily
locate their door locks at night . Higher than
normal lighting intensity is needed by most
elderly and some impaired persons, especially
in the kitchen and bathroom .

Wall receptacles should be uniformly placed
1 8 to 24 in . above the floor to reduce the physi-
cal effort of bending . Only those wall recep-
tacles placed above kitchen counters and in
dining areas should be mounted higher . Twin
wall receptacles are inexpensive and are less
hazardous than the cheap substitutes often
purchased by tenants .
For safety, the switch(es) controlling elec-

trical outlets in the bathroom should be located
outside the bathroom door unless the return
wire and the outlet box are grounded .

In low-rent housing, electrical outlets for
tenant-owned wall or window air-cooling equip-
ment are permitted subject to approval by
H LI D-HAA .
The dwelling circuit panel should be located

at a height convenient for the wheelchair users .
The circuit panel must be of the "dead front"
type . Circuit breakers are preferred to plug
fuses .

deterioration, a thermal break is advisable be-
tween metal windows (steel or aluminum) and
butting interior materials, such as plaster or
metal jamb liners . Windowsills are subject to
hard usage from flower pots and other heavy
objects . Glass glazing compounds which
harden make glass replacement expensive ;
vinyl or snap-in beads are recommended .
Two curtain rods or tracks, as well as vene-

tian blinds or shades, should be provided for
windows . Ring pull trim on pull-down blinds
or shades is convenient for many impaired per-
sons who use a device with a hooked end for
many things . Venetian blinds are practical,
though difficult to clean . The general tendency
toward excessive glass areas makes the cost to
the tenant of providing suitable glare-control-
ling and cold-retarding draperies unreasonably
high .

Doors and Hallways
The entrance door to the dwelling should be at
least 2 ft-10 in . wide if door opens 180`,
otherwise 3 ft . There should be no entrance
step or riser . Any threshold should be at least
5 in . wide, featheredged to floor and projecting
no more than' in . above the floor .

Letters or numbers identifying the dwelling
should be visible day and night . Raised num-
bers are more easily seen by those with poor
vision and can be felt by the blind . It is also
helpful to have color variation on doors or else-
where near the entrance . Entrance doors lead-
ing directly from the outside should have a
protective hood or canopy .
The proper width of pass-through doors

within the dwelling depends upon wheelchair
dimensions and the ability of the individual to
operate the chair . Overall dimensions for the
standard wheelchair are 24 to 26 in . wide,
42 in . long and 36 in . high . Special-purpose
wheelchairs are larger and require more ma-
neuvering space . The pass-through dimensions
that follow, which are identified as minimal,
represent what the standard American wheel-
chair is capable of negotiating ; the recom-
mended dimensions represent what most
wheelchair users can negotiate :

- Hallways in the dwelling : To permit 180`
turn, 4-ft minimum width, 4 ft-6 in . recom-
mended.

- Pass-through door-straight-line travel :
2-ft-8-in . minimum if door opens 180" ; other-
wise, 2 ft-10 in . recommended.

- Pass-through door-90 wheelchair turn
from hallway : 2-ft-10-in . door and 3-ft-4-in .
hallway recommended ; or 3-ft door and 3-ft
hallway recommended. (See Fig . 38 .)

Closet doors and other non-pass-through
doors, 2-ft-6-in . minimum width-horizontal
sliding or folding doors are easiest to operate
from a sitting position, and they eliminate the
danger, especially to the blind, of walking into
the edge of a partially open door .

Hinged bathroom doors should swing out-
ward, to remove collapsed person . If the latch
includes a lock feature, it should be the type
that can be released from the outside . Sliding
or folding doors are satisfactory . Two-way
swinging doors are hazardous and should not
be used .

Operating hardware on doors should be
2 ft-10 in . t o 3 ft above floor for all doors in
the dwelling, including entrance door . Round
or oval doorknobs are the most difficult for
impaired hands to operate . Lever handles with
ends looped back to the door surface to pre-
vent catching of clothing, etc ., are best for
operating a latch or lock . Pull handles should
be of simple design with no hooks to catch
clothing and with both ends returned to the

Fig . 38 (a) Side view of standard adult wheel-
chair. (b) Plan view of standard adult wheelchair .
Source : "An Illustrated Handbook of the Handicapped
Section of the North Carolina Building Code," Raleigh,
1977 .

door . A 5-in . or more door pull handle, mounted
on the hinge side, is convenient for pulling the
door shut from a wheelchair .

Kickplates on the entrance door are desir-
able to reduce damage and door maintenance
caused by wheelchair foot rests and wheel
hubs . (See Fig . 39 .)
Thresholds should not be installed at inte-

rior doors or openings .

Floors
For the physically impaired, floor surface mate-
rials should have nonslip properties . Some
materials are satisfactory when dry but danger-
ous when wet and therefore should not be used
in the bathroom, kitchen, or near the entrance
doors when these doors are in the exterior
walls . Slippery floor surfaces are particularly
dangerous to users of canes or crutches when

Fig . 39

	

Dwelling entrance opening out . Door pull
assists a wheelchair user to pull door shut on enter-
ing. The door pull should be on the outside for
an inward opening door.
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trally located and have at least two bedrooms,
to suit the housing needs of a couple with

children . In a multistory structure, the custo-
dial dwelling should be on the ground floor .

To have the custodian living within the de-
velopment is desirable and necessary for the
physically impaired and the elderly . Therefore,
justification for including a custodial dwelling

should show the number of tenants who are im-
paired or elderly .

Although the custodian is an employee with
specific work assignments, he should be avail-
able for emergencies when off duty . The cus-
todian's wife might be available during the day ;
however, in most developments there is a man-
agement office open during working hours .

COMMUNITY SPACE

General

The following recommendations apply par-
ticularly to multiuse community space and to
those less specialized community facilities
most frequently developed in conjunction with
residential housing developments . Local con-
siderations will govern the number and nature
of specialized community facilities developed
in combination with a residential facility for
the physically impaired . Because the range of
possibilities in such specialized facilities is so
vast-from health clinics to sheltered work-
shops offering specific types of employment
opportunities-anyone undertaking to design
them should consult with program directors .

Before the architectural plan and functional
layout of the community space can proceed, the
local need and available services should be
explored in cooperation with local agencies
which will finance the staffing and operate
the space after it is constructed.

Since the maximum space permitted is deter-
mined by the number of families in each de-
velopment, it is not possible to provide in all
developments, especially the smaller ones,
space for all activities . The space planning for
some areas should provide for functional use of
the maximum number of activities . Areas or
spaces generally considered desirable are a
lounge combined with the entrance lobby ;
group recreational space with kitchen ; craft

area ; library ; clinic ; facilities such as toilets,

public telephones, drinking fountains, and

vending machines especially designed or ar-

ranged for orthopedic equipment users ; and a
separate space for the resident children's
activities .

Space to be allotted as a health clinic should
be planned as a separate functional unit . Health
clinic space rarely can be combined with

recreational or other space .
Indoor community space should be closely

related to outdoor recreational areas with easy
access and no intervening stairs or steps . In-
door space should have natural light and
ventilation with pleasant outward views . It is

not desirable to locate community space in
basements or on rooftops detached from out-
door recreational areas .

In general, floor surfacing suitable for the
dwelling area is suitable for indoor community

space . It may be advisable, however, to install

nonstaining flooring in certain special use

areas, and more durable flooring-such as
nonslip terrazzo, unglazed tile, or quarry tile-

in corridors, entrance lobbies, and other con-
centrated use areas .

General illumination should be of multiple

control to allow for varying degrees of in-

tensity . The maximum should be at about 30
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central telephone switchboard is not recom-
mended because of the manpower operating
cost and its resultant effect on rents .
A house emergency telephone and/or other

signal device should be installed in each ele-
vator cab . The answering service should be in
the management office and the custodial apart-
ment, or other 24-hr service if found to be eco-
nomical .

Television

	

A television antenna system should

be provided when needed for good reception .

Emergency Signal System The system would in-

clude one large-diameter pushbutton in the

bathroom, another near the head of the bed in a

one-person dwelling, and one between the beds

of the first bedroom in all other dwellings .

Both pushbuttons activate an audio and visual
unit located outside the dwelling . A third unit,

which can be activated simultaneously, should

change the dwelling entrance door from locked

to unlocked. The activated unit should be on

continuous duty, allowing it to remain in opera-

tion until reset . The audio unit tone should be
distinct and should differ from the fire alarm .
A secondary power supply should be con-
sidered for the emergency signal system and
the fire alarm .

The audio and visual units may be located

outside the entrance door, inside an adjacent
dwelling, or in a central location .

Heating

The heating system should be designed to
maintain room temperature of 75 F for the
physically impaired or elderly .

Exposed vertical heating risers and exposed
radiators are dangerous . Such equipment can
cause severe burns to persons who, in portions
of their bodies, have little sensation to heat .
All vertical heating pipes should be concealed
and radiators covered with cabinets .

In bathrooms, the use of a ceiling-type heat
lamp, thermostatically controlled and operated
by a manual wall switch, is recommended as
safe and economical, providing instant heat

day or night . Exposed heaters, radiators, or
heat riser pipes are not safe and should not be
used .

In multistory structures, a central heating
plant is generally most economical . For one-
story structures, a central heating plant is
costly due to the installation of distribution
mains . Either forced warm air or forced hot
water as individual units or group plants could
be used for one-story structures . The final de-
termination should be based on a detailed util-
ity analysis .

Excessive window glass areas increase heat
loss and therefore fuel cost . In summer, rooms
with a south or west exposure receive the rays
of the hot afternoon sun, which raises the tem-
perature in the unit . Large glass areas exposed
to summer sun or winter cold require curtains
or draperies, an expensive tenant item .

Whatever form of heat is provided, tenant
control is recommended, preferably by thermo-
stat or, in the case of radiators, by shut-off
valves .

Domestic Hot Water

in warm climates, individual water heaters in-

stalled in a closet with outside entrance makes
for ease of maintenance and facilitates manage-
ment control of water temperature setting .

Custodial Dwelling

The need for a custodial dwelling unit should
be considered . Such dwelling should be can-

Telephone In a one-person dwelling, provision

should be made for a telephone outlet near the
head of the bed ; and in all other dwellings, be-
tween the beds of the first bedroom . A second

telephone outlet could be placed in the living

room of dwellings with one or more bedrooms .

Some telephone companies will install one
plug-in instrument in a dwelling with more

than one plug-in outlet . Most low-income ten-
ants cannot afford the monthly expense of two
instruments . ISee Fig . 42 .)

In developments assisted by HUD-HAA, a

Fig . 42 Telephone .

Figures 40-42 from "Handbook for Design : Specially
Adopted Housing," VA Pamphlet 26-13, Veterans Ad-
ministration, Washington, D .C ., 1978.
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foot-candles attable height . Supplemental mov-
able lights (floor and table lamps in the
lounge and library) should be provided at
required utilitarian locations for decorative
and functional use. Avoid creating hazards
by exposed extension cords to floor and table
lamps.
There should be no hazards within the com-

munity space, such as thresholds, freestanding
columns, pilasters, projecting radiators, or
drinking fountains.
Air conditioning of all community space

used by physically impaired or elderly should
be considered .

Lounge
When combined with the entrance lobby of
a community building or the elevator lobby
of a multistory structure, a lounge provides
increased activity and interest . The elderly and
the impaired enjoy watching the going and
coming tenants and visitors . In cold climates
a vestibule entrance is necessary.

Locating the mail delivery room in the ele-
vator lobby near the lounge is recommended.
The décor of the lounge should be coordi-

nated-wall colors, white ceiling, accent colors
-in draperies, furniture, lamps, and plastic or
cloth upholstery materials . Woven cloth up-
holstery material used in the lounge must be
stainproof.

Selection of chairs and sofas for the physi-
cally impaired, especially the semiambulant,
deserves special consideration . Seat height 18
in . above floor is best . Sturdy arm rests help
the impaired to rise . Chairs should not over-
balance when weight is applied on the arm
rest . Deep seats (over 20 in .) are undesirable.
Semistiff, upholstered furniture is recom-
mended .

matic defrosting food compartment is recom.

	

and shelves that can be adjusted . Some drawer-
mended . In large kitchens, consider how best

	

type storage space may be desirable . Apronlessto provide cold drinking water.

	

tables are recommended.
A kitchen service entrance should be planned

	

Special consideration should be given to
to accommodate delivery of supplies, catering

	

providing outlets for both 110 and 220 volts
service, and garbage and trash removal. A

	

in craft activity area-consult with operating
garbage grinder may be installed in this kitchen

	

staff.
-the continuous-feed type is recommended.

Floor and wall surfaces should be of easily

	

Library
cleaned materials and finishes . Well cabinets
should have adjustable shelves . At least one

	

The larger community spaces may provide,
closet, with lock, for storage of staple supplies

	

if need is established, an area for a branch of
should be provided, as well as a cabinet for

	

the city library, which will furnish book stacks .
mops, brooms, and cleaning materials .

	

When the book stacks can be locked or other-
wise segregated from the rest of the library,

Craft Activity Area

	

then the area generally used for reading could
on occasion be used for small gatherings orThe space for craft activities should have

	

other uses-again, flexibility . If possible, thismaximum flexibility for varied arrangement .

	

space should be large enough for apronlessFixed partitioning of cubicles is not desirable-

	

tables and for chairs . Since smaller projectsno flexibility . It is best to concentrate the craft

	

seldom can afford a separate library, the loungespace in one room, dividing the space with

	

may be provided with adjustable shelvesmovable (on casters with step-on brakes)

	

for books and periodicals . This same idea,wood storage cabinets for materials and sup-

	

while less desirable than a separate library,plies. This provides for multiple use of space

	

may be considered for large projects,and permits adapting space size to tenant in-
terest and various activities .

	

Health ClinicThe movable divider cabinets should not
extend to the ceiling . A height of about 4 ft

	

A clinic can contribute substantially to the
provides views Ito the person who is] standing

	

welfare end continued independence of theand improves ventilation and distribution of

	

elderly and physically impaired . Clinic spacelight ; further, no change in the prearranged

	

may be provided when such facilities are not
distribution of air conditioning is required .

	

available near the site .
The cabinet units should be of sizes easy to

	

In small developments, the permissible clinicmove . Standardized units are advisable, but

	

space may consist of an office and examinationthey should be selected or designed for the

	

room for use of doctors and nurses who visit
materials and supplies to be stored . It is also

	

during scheduled periods.
advisable to have cabinets that can be locked

	

In larger developments, space for a variety

Recreation or Multipurpose Room
This space may be subdivided by sliding or
folding soundproof dividers or doors-the
ceiling should be acoustically treated . The
space should be suited for meetings, movies,
concerts, plays, lunches, etc. Because of the
nature of such activities, convenient storage
space for tables and other items should be
provided . An inventory of the items is needed
to adequately plan an orderly and functional
storage-flexibility of use with adjustable
shelves is desirable .

Building codes may require emergency exits,
but at least one exit door may be desirable for
departing guests after evening affairs .

Structural columns or other obstructions
within this space should be avoided or elimi-
nated if possible in order that the space may
function as one room for certain occasions .

Tables without aprons, which will permit
wheelchair arms to fit underneath, are recom-
mended-they also take less space to store.

Kitchen
A kitchen should be provided adjacent to the
recreation room . Equipment and arrangement
should facilitate efficient and functional food
preparation and clean-up . The kitchen may be
used by the tenants.

The kitchen should be planned and designed
to be useful in demonstrating and instructing
on food preparation, in planning balanced
diets, and in conducting various consumer
education activities . For this purpose, the divi-
sion between the recreation room and kitchen
should be a sliding or folding divider or doors
which can be locked or secured.
A two-door refrigerator freezer with auto-
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Fig . 43

	

Toilet stall. (a) Plan . (b) Elevation . (c) Isometric. Source: "An Illustrated Handbook of the HandicappedSection of the North Carolina State Building Code," Raleigh, 1977 .
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of health services may be provided, including
physical therapy and hydrotherapy, a special
need of the physically impaired . Occupational
therapy may be conducted in the craft activity
area . This type of clinic would generally be
active each work day and should have a wait-
ing room with a separate outside entrance per-
mitting nontenant patients to come and go
without traversing the lobby or lounge .

Washrooms

Separate washrooms for each sex should be
provided in community space . At least one
water closet compartment for the semiambu-
lant and wheelchair user should be provided in
each washroom in addition to other plumbing
fixtures .

Urinals in the men's room should be of the
wall-mounted type, also for sanitary reasons .
The front lip of the urinal should be 18 to 19 in .
above the floor, which is convenient for per-
sons in wheelchairs as well as others . (See
Fig . 45 .)
The installation of lavatory and wall mirrors

is discussed in the section on "Dwelling Units,"
under "Bathroom ."
A separate staff washroom which can be

used by both sexes should be provided in the
clinic-two washrooms in the large clinic .

Public Telephones, Drinking Fountains,
Vending Machines

Public Telephones The standard public tele-
phone booth is not usable for most physically
impaired people .
To assist persons with hearing disabilities,

telephone receivers should have adjustable
amplifiers .

on the standard fixture . Persons in wheelchairs
can use a children's drinking fountain 31 in .
high . Pushbutton control is best for persons
with impaired hands . Some drinking fountains
are available with both hand and foot control .
(See Figs . 46 and 47.)
Drinking fountains with paper cup dis-

pensers should have the dispensing mech-
anism 30 to 34 in . above the floor . Drinking
fountains resting on the floor and projecting
into the corridor are a hazard ; recessing into
wall pockets makes floor cleaning difficult .

The washrooms should be located to permit
convenient use by outside visitors to the clinic
and tenants using the various activity areas .
The toilet stall illustrated in Fig . 43 is a pos-

sible solution for persons using wheelchairs .
Maximum maneuverability for persons using

crutches or wheelchairs is provided in toilet
stalls, with the toilet fixture set toward either
side wall .

Horizontal grab bars should be installed on
the side and rear wall of the water closet com-
partment . Such bars (1 'h-in . outside diameter)
should beat least 4 in . from the wall to prevent
pinioning the wrist, hand, or arm in case of
a fall . Grab bars should support 250 lb .

The water closet seat should be 18 in . above
the floor. A wall-hung closet is most suitable
forthe semiambulant person-it also makesfor
ease of floor cleaning and sanitation . (See
Fig . 44 .)

S

Fig . 46

	

Semirecessed model with projecting basin
is recommended because the wheelchair approach
is parallel to the wall . A frontal approach is difficult .
Two units may be connected to one water chiller .
The second unit should be set 40 to 42 in . above
the floor and S to 6 ft from the other. The water
stream rises about 4 in . above the bubbler orifice .

The pushbutton-dial receiver is more desir-
able for the impaired than the rotating dial .

The standard coin-box receiver mounted
above the table or shelf elevates the coin slot
4 ft above the floor, which is not convenient
for some with physical impairments . A desk-
type telephone, resting on a table or shelf
about 31 in . above the floor, is the most con-
venient (bottom of shelf must clear wheelchair
arm rests) . For wheelchair users, the desirable
height for coin slots is about 3 ft above the
floor or 6 in . above the counter top . The local
telephone company should be consulted for
advice regarding available special and standard
equipment which is especially desirable for the
physically unpaired .

Drinking Fountains The standard adult drinking
fountain is satisfactory to all except wheel-
chair users . For wheelchair users, the fountain
bubbler should be 31 to 33 in . above the floor .
Two-level drinking fountains that satisfy both
standard and wheelchair height requirements
are available, or a low-level unit can be added

Fig. 47

	

The floor cabinet model is available with
an additive basin ; while this two-level unit would
serve the dual use, it is not recommended because
of the hazard created to persons with poor vision
and to blind persons who will be using the wall
handrail.

Vending Machines The need for and location
(not in prominent view) of vending machines
which dispense soft drinks, etc . should be con-
sidered .

Other Areas

The minimum corridor width should be 6 ft .
Grab rails should be provided on each side
wall . (See chapter on dwelling structures for
special assistance to those with poor vision .)
The minimum door width should be 3 ft . Doors
from the corridor to the various rooms, when
fully open, should not extend into the corri-
dor . They are a hazard, especially to persons
with poor vision .

Consideration should be given to the need
for a staff management office . In multistory
buildings, such an office should be located to
provide an unobtrusive view of the lobby
entrance and elevators .

Office space in which tenants may, in pri-
vacy, discuss problems with counselors and
[which may also serve] for other uses should
be considered .

Consideration also should be given to tem-
porary coat and umbrella storage facilities
for tenants and visitors using the recreation or
multipurpose rooms . This facility is best lo-
cated where it can be visually supervised .
Closed cloakrooms should be avoided .

Certain rooms and storage areas will require
locked doors .
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Fig . 45

	

Wall-hung urinal.

Fig . 44

	

Wall-hung toilet-desirable .
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CENTRAL DINING

Seating for wheelchair users should be on at least
2'6" centers. Tables should be 3'-6" wide if chair
users are to face each other . Wider tables are
not recommended because of chair users' re-
stricted reaching ability . (See Fig . 48 .)*

Parking Space Requirements

Parking spaces specifically designed for restricted

	

spaces are not used indiscriminately by people

	

attached to vehicles must be provided to facilitate
individuals should be set aside and properly iden-

	

not needing them . (Fig . 50) .

	

boarding

	

and

	

disembarkment

	

by

	

wheelchair
tified through the use of signage so that the

	

Special elevated platforms, or mechanical lifts

	

bound people from mass transit vehicles.

PARKING J

Fig. 49

	

Clearance for handicapped parking space.

Text and Figs . 49-50 from "An Illustrated Handbook
of the Handicapped Section of the North Carolina State
Building Code," Raleigh, 1977 .

t This text and Figs . 51-53 from "Barrier-Free Site
Design," The American Society of Landscape Architects
Foundation, HUD-PDR-84, Washington, D .C ., 1975 .
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Fig . 48

	

Clearance for central dining-wheelchair users.

Fig . 50 Suggested signs displaying the interna-
tional symbol for accessibility .
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1 . Parking spaces of greater width than normal
are necessary for people who are disabled
and use mechanical aids such as wheelchairs,
crutches, and walkers . For example, persons
who are chairbound must have wider aisles
in which to set up their wheelchairs.

2. A minimum of two spaces per parking lot
should be designed for use by physically re-
stricted people, or at least one space per 20
cars, whichever is greater .

3. These spaces should - be placed as close as
possible to a major entrance of a building
or function, preferably no more than 100'-0"
away.

4. Parking patterns are described in 5 and 6 be-
low (Fig . 51).

5. Parallel Parking :
Parallel parking spaces should be placed adja-
cent to a walk system so that access from
the car to the destination is over a hard sur-
face . Such spaces should be made 12'-0"
wide, 24'-0" long and should either have a
1 :6 ramp up to the walk, or should be sepa-
rated from it by bollards or some other device
if the road level is at the same elevation as
the walk. These areas should be designated
as special parking since they may otherwise
appear to be a drop-off zone .

6. 90 Degree and Angled Parking :
a. Spaces designed for use by disabled peo-

ple functioning with large mechanical aids
as described above, should be 9'-0" wide
as a minimum. In addition to the 9'-0", a
3'-6" to 4'-0" wide aisle between cars
should be provided for access alongside
the vehicle (Figs . 49 and 54). It is important
that there be plenty of room to open the
car door entirely, and in the case of a de-
pendent chairbound person, that there be
room for friends or attendants to assist him
[or her] out of the car, into his [or her]
chair, and away from the car.

b. The 9'-0" wide standard space width for
a parking stall, with no aisle between
spaces, does not drastically hinder semiam-
bulant people with minor impairments, but
an 8'-0" width, unless used exclusively for
attendant parking, is too narrow and
should be avoided.

c . A 4'-0" minimum clear aisle width should
be provided between rows of cars parked
end to end. The overhang of the automo-
bile should be taken into account so that
the island strip is wide enough to leave
a 4'-0" clear aisle when the stalls are filled.
A strip 8'-0" wide is a recommended mini-
mum for an on-grade aisle, and 10'-0" is
a recommended minimum where the aisle
is raised 6" above the parking level .

d. If the aisle between rows of cars is not
at the same grade level as the cars, then
ramps must be provided to mount the curbs.
A 1 :6 (17%) ramp is suitable for such a
short distance .

e. Economically, the installation of an on-
grade 4'-0" wide pathway is less expensive
than a raised walk . Precast car stops to
delineate the passage can be used provid-
ing that a 4'-0" wide space between the
ends of stops is maintained to allow access
to the main passageway .
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Fig. 54

	

Garage or carport. Source: "Handbook for
Design : Specially Adapted Housing," Veterans Adminis-
tration, Washington, D .C ., 1978.

Fig. 53

	

Cross-slope in parking areas .
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SPATIAL REQUIREMENTS

Building : Approximately 6,650 square feet for
a 12-person home and 7,400 square feet for a
16-person home are allotted . This area includes
space for the garage and basements. The building
can be arranged on one level or on two full or
partial levels .

Entry
Major

	

This spatial requirement varies according
to the inclusion or exclusion of the vertical
circulation element within the space. Normally,
an area of approximately 90 square feet should
be sufficient. A closet with a minimum of 6 linear
feet of hanging space should be adequate .

Minor The size of this space varies; however,
it should be adequately sized for ease of
circulation through it.

Living Space

This space varies in size . In a typical 16-resident
group home it is approximately 400 to 500 square
feet .

Recreation Room
This space varies in size . In a typical 16-resident
group home it is approximately 400 to 500 square
feet and as previously indicated should be sized
to seat all residents. It is required that direct
access suitable for use by the physically handi-
capped be provided from the main living area
and to the common outdoor activity area .

Kitchen

The area designated for food preparation shall
meet all of the requirements of the Michigan
Department of Public Health, Michigan Depart-
ment of Social Services, and the applicable por-
tion of the F.H .A . Minimum Property Standards
for Multifamily Housing. The typical kitchen is
equipped with the following appliances :

refrigerator
freezer
commercial dishwasher
cooktop range with exhaust hood
double oven
disposal

Dining
The dining space shall have a glazed area of
at least 10 percent of the floor area . The following
clearances and sizes will be assumed for design
purposes :

2'0" for table edge for each diner
3'0" minimum table width for tables seating

four to six persons
3'3" for larger tables
4'0" minimum clearance between the table

edge and obstruction where seating and cir-
culation occurs

3'0" for circulation clearance
2'6" for seating clearance table to obstruction

Clearances are shown in Fig . 1

Powder Room

This space should be sized to accommodate physi-
cally handicapped residents. A water closet and

Special Group Housing for Adults Development Pro-
cess, Michigan State Housing Development Authority,
Lansing, Michigan, 1978 .

a lavatory without vanity base should be pro-

	

" Specially designed desks/storage units may
vided.

	

be used .

Minimum clearance shall be maintained as fol-
Bedroom lows :
No resident room shall accommodate more than

	

1'6" between wall and the side of bed that
three persons . Each occupant of a room shall be

	

is least used
provided with a separate storage closet of at

	

3'0" in front of dresser
least the following: 3'6" diameter area for dressing

. 4'0" x 2'2" clear and an opening width of

	

2'6" for access to and use of table as a desk
at least 3' clear.

	

3'0" door opening
. The closet shall be equipped with a shelf

	

2'6" general circulation
and hanging rod. Th. The bedroom shall be equipped with windows

	

e bedroom shall be designed to provide a

hose glazed area is at least 15 percent

	

clearly defined area within the room for each
w
f the floor area of the room .

	

occupant. It is preferable if one occupant does
o

. Windows shall be operable and have a free

	

not have to violate the area of another in order

air ventilation area equal to half the glazed

	

to get to or from the room entrance or [sic] the
bedroom.

area .

	

If possible, the room should be designed so
. Resident bedrooms shall accommodate at

	

that there is a visual separation between the
least the following : sleeping areas. Generally, resident rooms should
2 beds: 3'3" x 6'6" min .

	

be grouped together and served from common
2 dressers : 3'0" x l'6" min.

	

halls or foyers . These halls shall provide direct
1 lounge chair: 1'10" x 1'10" min.

	

access to shared facilities for the residents without
2 bedside tables : l'0" x l'0"

	

the necessity of going out of doors. The room
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Clearances for central dining.
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specially adapted for the handicapped shall have

	

room shall contain a water closet and a vanity

	

slip materials and will include a storage space
such access only via level floors or elevators. The

	

base with a pair of lavatories with cabinets

	

for each individual's personal toiletries.
acoustic separation of party walls and floors of

	

mounted on it . The homes specially adapted for
a given resident room shall have STC rating of

	

the physically handicapped shall have a stall

	

OFFICE
45 and INR rating of +5 . The ceiling height shall

	

shower of sufficient dimensions to allow soaping
be at least 7'6" (B'0" preferred) .

	

outof the spray instead of a tub. Lavatories shall

	

The office shall contain no less than 100 square
be located in vanity tops without a base . Tubs

	

feet in area . It shall have walls, floors, and ceilings
BATHROOM

	

may be allowed if equipped with appropriate

	

with a rating of 45 STC and +5 INR to insure
grab bars.

	

privacy during counseling .
One bathroom shall serve every two resident bed-

	

Bathroom shall open directly off the resident's
rooms, that is, a total of four residents. The bath-

	

room. All bathrooms will be finished with non-
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Meetings of groups and classes are a major part
of any Center program. These groups may range
from classes in creative writing to group discus-
sions on current affairs . They may include a dra-
matics group or a Great Books course, or any

of a wide range of interests . An adequate number
of rooms should be provided for these groups,
for as the program develops, requirements will
increase .

The number of meeting rooms will depend on

the size of the Center and the number of individ-
ual groups and classes .

Additional meeting space can be provided by
using lounge and auditorium space for larger
groups .
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LOCATION

The location of mobile homes and mobile home
developments is usually controlled by zoning .
Generally, zoning is based upon a land-use plan
for the community, backed up by sound planning
principles . However, the basis for mobile home
zoning is frequently underlain by emotional con-
siderations, rather than land-use planning .

Mobile homes, and mobile home developments
in particular, have the reputation of being visually
unattractive and of attracting lower-income hous-
ing and people. Communities tend to look at mo-
bile homes as affecting property values and as
tax liabilities. For these major reasons, mobile
homes ore often relegated to parts of the commu-
nity which are undesirable for other uses or rural

This section is from Guidelines for Improving the Mo-
bile Home Living Environment, Office of Policy Develop-
ment and Research, HUD, Washington, D.C ., 1978 .

out-of-the-way and out-of-sight places . Most of
these areas have neither utilities nor community
facilities but are selected to be developed as
high-density living environments .

Mobile home developments are rarely allowed
or encouraged in areas well suited for residential
development. The normally accepted planning
principles for residential land-use planning are
to locate residential uses :

. in areas of compatible land use and surround-
ing environments ;

. in areas with adequate utility and road sup-
port systems;

. in areas with reasonable convenience to com-
munity facilities;

. in areas of similar density such as a mobile
home density of 4 to 7 dwelling units per
acre, much like townhouses and low density
apartments; and

. in areas of logical extension or infilling of
the existing urban growth pattern .

These principles are often ignored with regard
to mobile home zoning .

LAYOUT

The layout of a mobile home subdivision is nor-
mally a gridlike arrangement of parallel roads
about 200 feet apart linked together by other
local or collector roads. This arrangement is used
because most development costs are determined
by the amount of rood frontage required for each
lot . Lining the mobile homes up perpendicular to
the road requires the least road frontage and
is the most economical arrangement of lots .
Common facilities like swimming pools and

community buildings, when provided, are usually
centrally located within the development and are
often located as a focal point along the entrance
drive. Facilities are maintained by the developer
or homeowners' association and each resident
is charged a monthly rate for use and mainte-
nance.
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The typical subdivision lot consists of about
4,000-4,500 square feet of land with overall di-
mensions of 40 by 100 feet or 45 by 90 feet
for single and 50 by 85 feet or 55 by 75 feet
for double-wide homes. The lot fronts on a road
built to local specifications for dedicated roads,
but may not actually be dedicated to the munici-
pality . The road right-of-way is usually a minimum
of 50 feet wide and contains a 24- to 30-foot
paved cartway. (See Fig. 1 .)

INDIVIDUAL MOBILE HOME LOT

The mobile home lot is the land area, large or
small, upon which the home is placed and which
provides space for all of the belongings and activ-
ities of its occupant .

Required Functional Areas

The individual mobile home lot consists of six
component areas which reflect the basic functions
of the mobile home site-pad, parking, entrance,
outdoor living, utility corridor and storage . The
arrangement of these six functional components
of the lot is somewhat variable, but typically looks
like Fig . 2.

the lot arrangement. The occupant arrives at
home in a car, makes his way from the car to
the door and goes in . He lives in his house and
occasionally moves outside of his home into the
yard area as an extension of his living space.
Logically, the parking area should be between
the park entrance and door. The outdoor living
area should be adjacent to the home and near
one of the two entrances . (See Fig. 3.)

be a dead-end, culs-de-sac street or court with
no through traffic and with limited on-street park-
ing. Local streets are generally short and may
have culs-de-sac, courts, or occasionally two or
three branching places . Usually, no through traffic
should exist between two streets of a higher clas-
sification . The purpose of a local street is to con-
nect traffic to and from dwelling units to subcollec-
tors.

Subcollectors provide access to local streets and
courts, places, or culs-de-sac and conduct this
traffic to an activity center or to a collector street .
A subcollector may be a loop street connecting
one collector or outside arterial street at two
points, or conducting traffic between collector
streets or arterial streets .

Collectors are the principal traffic arteries within
residential areas and carry fairly high traffic vol-
umes. They function to conduct traffic to or be-
tween major arterial streets outside the residential
areas. A well-planned neighborhood maximizes
the number of mobile homes located on either
local streets or courts, places, and culs-de-sac
where there is no through traffic between streets
of higher classification . Homes having direct ac-
cess to subcollectors and collectors are allowable,
but should be minimized. Local streets and courts
are safe and desirable places to live ; living areas
are dominant and traffic movement is subordi-
nate .

Only a single moving traffic lane is necessary
on local streets or courts, while subcollectors and
collectors should have two moving lanes . Frontage
of living areas on entrance roads and collector
streets should be minimized.

Street alignments should be based upon sight dis-
tance and probable roadway speeds using com-
putation methods endorsed by the institute of
Traffic Engineers . Generally, a minimum practical
curve radius in residential areas is 100 feet, with
30 feet acceptable on minor streets . Street align-
ment at intersections is especially critical . The
preferred angle of street intersections is 90 de-
grees; for safety purposes, streets should never
intersect at angles less than 80 degrees. When
two streets intersect the same street, they should
either form a through intersection or be offset
by at least 100 feet .

Street gradients affect the visual character, safety
and accessibility of the mobile home develop-
ment . Generally speaking, grades between 2 and
7 percent are the most desirable ; and a minimum
of 0.5 percent is necessary on all curbed streets
to prevent pooling of water. If gradients must
be less than the minimum in very flat areas, spe-
cial subgrade compaction and street construction
controls are necessary . Streets of less than 2 per-
cent grade are visually perceived as flat. Moder-
ate slopes of 2 to 7 percent usually result in a
more interesting street-scope and encourage more
imagination in the siting of homes.

Streets should generally not exceed 12 percent
grade, but on minor streets grades of up to 15
percent are acceptable . Where steep road gra-
dienis are unavoidable, care must still be taken
to flatten grades at intersection areas; gradients
within 100 feet of intersections should not exceed
10 percent, with 4 to 6 percent preferable in
snow or ice areas for a distance of 50 feet .

Circulation layout determines the accessibility of
the mobile home site within each development .
In properly designed residential neighborhoods

The only component of this arrangement that
is fixed is the utility side of the home which is
always on the right side when facing the mobile
home hitch . The other areas are variable, depend-
ing primarily upon the lot size and unit orientation
on the lot .

Each mobile home lot is usually required, by
ordinance, to provide the pod, parking area, out-
door living and storage areas. Existing standards
vary, but typically define a minimum lot size and
minimum yard areas, which does not give the
flexibility of lot size required because of the
highly variable size of homes. Aminimum distance
between homes and setbacks allows this lot size
flexibility .

Convenience in Relationship of Use
Areas

The arrangement of the six functional component
areas of the lot should be determined by the
floor plan of the home, the characteristics of each
site, and the logical and convenient relationship
of on-lot space. The sequence in which residents
use the component areas should be reflected in
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Courts, places or culs-de-sac are very minor resi-
dential streets, the primary purpose of which is
to serve individual lots and provide access to
local or higher forms of streets. A place may

Circulation-Hierarchy of Streets
Streets within mobile home developments should
be grouped into four functional categories : (See
Fig . 4) .

1 . courts, places, culs-de-sac,
2. local streets,
3. subcollectors, and
4. collectors
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without through traffic, travel distances from resi-
dences to collector streets are short, actual traffic
speeds are low, lane capacity is not a controlling
design factor, and inconvenience or short delay
is a minor consideration .

In conventional single-family residential neigh-
borhoods, traffic speed should be slow : approxi-
mately 25 miles per hour. In mobile home areas
where density is higher, speed should not exceed
15 miles per hour . Momentary delays to allow
other traffic to pass around parked cars is accept-
able and it is customary to drive slowly to avoid
children and pets .

Pavement widths should be determined by consid-
ering probable peak-traffic volume, parking
needs, and limitations imposed by sight distance,
climate, terrain and maintenance requirements .
It is senseless for streets to be wider than abso-
lutely necessary ; excessive widths only increase
development costs which are passed on to the
lot renter or owner. Also, from an ecological point
of view, avoiding excessively wide streets means
less impervious surface which results in less storm
water runoff . The special problem of delivering
mobile homes to lots is not a major consideration
in determining street widths . Spacing between
the mobile homes and the grades from street to
lot are of much greater concern. Movement of
mobile homes from their original placement on
a lot is uncommon, When homes are to be moved
through narrow streets, notice may be given to
remove parked cars from the street .
Where streets also serve as pedestrian walks,

they should be built with a cortway 2 feet wider
than otherwise required . All entrance streets and
other collector streets with guest parking should
be 28 to 30 feet wide ; this provides for two
moving lanes and a parking lane on one side .
Collector streets without parking should be 24
to 26 feet wide . Minor streets with parking on
one side should be 26 feet wide; and local streets,
courts, plazas and culs-de-sac with no parking
should be 20 feet wide . A 20-foot wide pavement
is the minimum width which generally offers year-
round utility and convenience where snow and
ice control is necessary .
One-way streets may be allowed at 11-foot

widths in the following situations : (1) adequate
off-street parking is assured; (2) the climate is
mild, and snow and ice control problems cannot
be foreseen; (3) total loop length will not exceed
about 500 feet; (4) no more than about 25 dwell-
ing units are served ; (5) adequate longitudinal
sight distances can be provided; and (6) vehicle
speeds may be reasonably expected in the 10-
to 15-mile-per-hour range. A 16-foot-wide pave-
ment may be a practical loop street alternative
in difficult terrain where cross-pavement ground
slopes are severe, where vehicle speeds will not
exceed 10 miles per hour, and where other above-
outlined considerations can be met. Under the
various conditions outlined, the 16-foot-wide
pavement can be functionally effective, but will
result in a higher level of resident inconvenience
than a wider pavement. Sixteen feet cannot be
considered a desirable pavement width but must
be conceded to be acceptable under certain con-
ditions, where necessary to avoid destruction of
natural features .

Street rights-of-way ore a consideration unique
to the mobile home subdivision development.
Streets within rental parks simply aren't dedicated
to the municipality since the entire park properly
is owned by the park developer-operator. In order
to achieve maximum density, a park developer

will usually retain ownership of roads and there-
fore does not have to meet local standards for
roads or reserve a wide right-of-way .

Within the mobile home subdivision, the streets
and street rights-of-way are dedicated or retained
in the ownership of the homeowners' association.
When roads are to be dedicated, they have

to meet the same standards applied to all roads
within residential areas. This generally means that
a 50-foot right-of-way is required . The resulting
arrangement of space, small lots and wide rights-
of-way, is comparatively wasteful of space.
Space is still lacking where it is most needed
(in the outdoor living area of individual homes)
because lot sizes are still usually small. On the
other hand, on excess of space is provided where
it is needed least. The distance between homes
on opposite sides of streets is sometimes 70 to
80 feet, a more generous spacing than is needed
in a small lot development .

Street rights-of-way must be adequate to provide
required street pavements, sidewalks, drainage
facilities, and utilities as needed, when they are
placed in the rights-of-way. Right-of-way widths
are too frequently fixed uniformly by local ordi-
nances, regardless of the actual space required
to accommodate necessary improvements . Exces-
sively wide rights-of-way waste land and result
in avoidable maintenance costs to the municipal-
ity; a community realizes no tax revenue from
street rights-of-way. This land would be better
devoted to individual building sites rather than
public right-of-way.

Sidewalks along the road edge in suburban resi-
dential areas are being provided less frequently
than in the past, and the amount of pedestrian
use varies . Placement of sidewalks immediately
adjacent to the road isn't really a safe location
unless curbs are provided . More elaborate devel-
opments have interior pedestrian paths linking
logical origins and destinations such as clusters
of individual homes to community facilities or to
convenience commercial areas. Paths or sidewalks
other than these are not necessary in low-traffic-
movement areas.

Drainage faellilles may include either grassed
swales or curb gutters and subsurface storm drain-
age structures. Where roadside drainage swales
are used, they normally require a right-of-way
at least 10 feet wider than the pavement width.
Thus if a 28-Foot pavement is used and swales
are located on both sides, a total right-of-way
of 48 feet would be required . If streets are curbed,
there may be no justifiable reason for right-of-
way widths to be much wider than roadway pave-
ments.

Dead-end streets must be provided with turn-
around areas. Turn-grounds in most conventional
single family subdivisions are cul-de-sac streets
with a 75- to 80-foot-diameter paved area . It
is fairly common in mobile home parks to eliminate
the turning circle for streets with fewer than
twenty-five homes, substituting a "T" or "Y" turn-
around incorporated into a parking lot cluster .
"T" and "Y" turn-grounds should utilize an 18-
foot minimum radius on all turns . The residential
dead-end turn-around is basically for automobile
use, but larger vehicles must sometimes be accom-
modated. Residential streets will also be used,
in decreasing order of frequency, by refuse collec-
tors, delivery trucks, snowplows, moving vans and
fire trucks . Experience has shown that circular
paved turning areas 75 to 80 feet in diameter
function very well .

Curbs along residential streets are usually justified
for three reasons; (1) preventing the roadway
pavement from breaking down, (2) controlling
traffic from encroaching beyond paved surfaces,
and (3) concentrating and channelizing storm-
water runoff . Valid arguments have also been
made against the use of curbs, making a clearcut
answer difficult. Proponents of curbless streets
regard curbs as both a needless expense and
an ecologically unsound practice which disrupts
natural surface drainage and requires expensive
storm drainage facilities . Such facilities frequently
concentrate storm water and produce water ve-
locities which necessitate the collection of water
in pipes and storm water systems . These condi-
tions tend to minimize the amount of water infil-
trating the ground and can cause a considerable
amount of fast-moving water to leave the site
and cause off-site flooding and erosion . Swales,
an alternative to curbs, can collect water where
velocity is slowed and allow it to be absorbed
into the ground . Proponents of curbless streets
also question the reliability of curbs as a safety
measure, citing how easy it is for a vehicle to
strike or go over a curb and out of control .

The decision to use curbs should largely be
based on how effectively storm water con be
removed from the site without causing harmful
on- or off-site impacts . The feasibility of using
swales should be explored as a preferred alterna-
tive over the use of curbsduring the early planning
phase. If curbs are used, the rolled curb may
be more desirable due to the numerous crossovers
required for frequent on-lot parking areas, yet
its effectiveness in controlling traffic may be less .
If curbs are not used, pavements can be prevented
from unraveling by using a thickened-edge pave-
ment, extending the base course beyond the pav-
ing surface by 6 to 8 inches, or using anchored
steel edging flush with the pavement surface .

COMMUNITY FACILITIES`

The need for community facilities is related to
the density of the development. Community facili-
ties are especially important in small lot develop-
ments where private outdoor space is limited ; they
are somewhat less critical where lots are large
enough to allow many activities in individual
yards. At higher densities, community open space
can compensate for small private exterior living
space.

Regulations for community facilities and open
space systems typically require that at least 8
percent of the gross site area be devoted to recre-
ational facilities and that a community building,
storm shelter, laundry and drying facilities, toilets,
and a management office be provided . Depend-
ing on the size of the development, however,
all of these facilities may not be desirable or
necessary.

Tot lots and areas for children to play away
from the mobile homes are especially necessary
to minimize disturbance of the individual resi-
dents outdoor living areas. In developments
where lots are greater than 10,000 square feet,
there is less dependence upon community space;
but playground and park areas for large-scale
activities are desirable as in any residential area .

Community areas should have a parklike at-
mosphere compatible with residential living envi-
ronments. Community buildings and structures
should also be designed in a manner compatible

' SOURCE : Guidelines for Improving the Mobile
Home Living Environment, Office of Policy Development
and Research, HUD, Washington, D.C., 1978.
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with a residential living environment rather than
a commercial development .

Public outdoor open space commonly consists
of two types : "structured" and "unstructured"
facilities . Structured facilities include formal play-
grounds, golf courses, shuffleboard courts, tennis
courts, swimming pools, and related facilities .
Structured facilities are normally developed in a
complex with a community building. Equally im-

portant are the unstructured public open spaces
which can be as simple as open grass areas for
spontaneous team games and other activities . The
type of community facilities necessary for any
mobile home development is determined by the
occupants to be served . A family-oriented devel-
opment may require more extensive outdoor open
space for active recreation, whereas a retirement
community may require less space but a greater

variation of activity areas . Community facilities
commonly include such things as swimming pools,
community buildings, vehicle storage areas, pe-
destrian paths, tot lots, and court games .

Community Building
A community facility which is common to most
new mobile home parks is the community building .

Fig . 5

	

Mobile home park sketch plans.
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It contains more than one activity and serves more
than one function . Uses commonly built into a
community building include : laundry facilities,
meeting rooms, recreation rooms and, in the case
of family-oriented parks, day-care centers . The
building is normally constructed as part of a com-
plex including structured outdoor recreation facili-
ties, such as swimming pools and limited off-street
parking. Community buildings should be designed
with a residential character harmonious with the
mobile home development. When constructed and
managed properly, the community building can
be a major asset to the mobile home environment.
The key word becomes "management," for after
the mobile home development is established and
the community building is constructed, it is the
responsibility of the homeowners' association in
subdivisions, and the operator in parks, to main-
tain the structure and operate the activity pro-
grams.
A secondary, but very important, function of

the community building is that of storm shelter
for mobile home residents. In areas of the country
where dangerous storms might occur, a structur-
ally adequate community building of ample ca-
pacity must be provided for the residents' safety.

The Mobile Home Manufacturers Association
recommends that approximately 10 to 15 square
feet of floor area per mobile home unit should
be provided .

Common Vehicular Storage Area
Much of the clutter and disarray in mobile home
parks is due to the lack of a defined storage
area for seldom-used vehicles or recreational vehi-
cles . Provisions for storage of these vehicles
should be included in the mobile home develop-
ment, especially where lots are small. In many
mobile home parks, residents have more leisure
time than their conventional housing counterparts ;
recreational equipment, snowmobiles, boats, and
travel trailers are sometimes abundant . Recrea-
tional vehicles generally take up too much space
to be stored on each individual home site . Com-
mon areas accessible to all residents of the devel-
opment are necessary to store such vehicles or
equipment. The storage area should be separated
from the living areas of the site and should be
a gravel or hard surface area enclosed by a secu-

rity fence and adequately screened from sight .
At least one storage space should be provided
for every 19 mobile homes.

Swimming Pools
Swimming pools do much to enhance the image
of a mobile home community. In fact, most high-
quality mobile home parks include a swimming
pool or some equivalent structured recreational
facility. The generally isolated location of mobile
home developments suggests that such a facility
is desirable, especially under certain climatic con-
ditions and for specific segments of the mobile
home market. Swimming pools are usually located
near a community building and other structured
facilities, and should be designed to accommo-
date the anticipated usership without undue
crowding. An estimate of participation rate during
typical summer weekends provides the basis for
determining an appropriate pool size . This rate
of participation varies with the expected popula-
tion characteristics of the development. Approxi-
mately one-quarter of the persons at the pool
will be in the water at any one time, and the
pool should be designed to provide 10 to 15
square feet of water surface for each wader and
30 square feet for each swimmer. Deck area equal
to or larger than the pool surface area should
be provided . Most participants also desire a
large, fenced-in turf area of equal size for sun-
bathing .
A general rule of thumb for estimating required

pool area is to provide 3 square feet of pool
surface for each mobile home lot . (This standard
assumes 2 potential participants per home, 20
percent participation rate, 25 percent of actual
participants in pool at any one time, and 30
square feet of surface per swimmer.)

Tot Lots and Playgrounds

Tot lots are small playgrounds consisting of sev-
eral pieces of play apparatus, swings, or climbing
equipment provided especially for use by young
children . They should be located close to the
homes which they serve or within the community
recreation area where they can be easily observed
and supervised . Ideally, a small tot lot could be
established for each grouping of homesites so

that children could use them without crossing col-
lector streets in the development. Tot lots also
work well when located adjacent to adult recrea-
tion areas so that children may be observed by
adults using other facilities .

Playgrounds are somewhat larger in scale than
tot lots and are normally oriented to elementary-
school-age children . They should have safe appa-
ratus which provide opportunities for children to
use a variety of motor skills . Such equipment can
include : tire or other flexible-seat swings ; seesaws
with tire safety stops; climbing arches or other
apparatus on "soft" surface ; and splinter-free
climbing blocks .

Court Games

Basketball and tennis courts are popular facilities
for adult recreation . They can often be incorpo-
rated into a centralized recreation clubhouse com-
plex where they are easily accessible via streets
and pedestrian paths. Both facilities require much
space, serve a limited number of people at any
one time, and can benefit from night lighting
which increases the number of people who can
be served .

General Court Games
Provide a variety of facilities to serve various
age groups including:

basketball courts (hard surface)-50 users per
half court, daily capacity

Volleyball (in lawn areas-72 users per court,
daily capacity

shuffleboard (hard surface)-20 users per court,
daily capacity

Lighting for night use of court areas is desirable
and will increase daily capacity by 20 to 30
percent .

Tennis Courts

. Provide a fenced, low-maintenance, all-weather
(hard-surface) court.

. General capacity is 20 participants per day
per court.

. Lighting for night use is desirable and will
increase capacity by 40 percent .
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STANDARD DETAILS-SEWER AND WATER
CONNECTIONS FOR MOBILE HOMES

A

	

NON-FREEZING WALL HYDRANT

B

	

MAIN SHUT-OFF VALVE

C

	

WATER

	

CONNECTION (3/4' COPPER TUBING)

0

	

WATER RISER PIPE (SEE DETAILS)

E

	

MOBILE HOME DRAIN OUTLET

F

	

SEWER CONNECTIONS (SEE DETAIL)

a

	

SEWER RISER PIPE (SEE DETALSI

134

Fig . b

	

(a) Typical pipe connections to mobile homes. (b) Location of water and sewer riser pipes.

SOURCE : Mobile Homes Manufacturers Association.
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NOTE

	

SIZE AND FACILITIES SHOWN FOR THIS OFFICE BUILDING IS BASED ON
HYPOTHETICAL CONDITIONS AND IS NOT MEANT TO BE AN ILLUS-
TRATION OF A MODEL OFFICE FOR ANY PARK .

ANY GIVEN PARK HAS CONDITIONS WHICH DICTATE WHAT AN OFFICE
BUILDING SHOULD HAVE TO FUNCTION PROPERLY, THE FOLLOWING
CONDITIONS SHOULD BE CONSIDERED---

I PARK ADMINISTRATION AREA

2 WAITING AREA

3 PUBLIC AREA

4 PARK INFORMATION CENTER

5 PUBLIC PHONES

6 PARTS B SALES SERVICE

7 STORAGE

B ELECTRICAL B MECHANICAL RC

OTHER THAN SIZE OF BUILDING, TYPE OF CONSTRUCTION AND AREA

	

LOCATION,
SOME OF THE FACTORS WHICH DICTATE SIZE OF AREA REQUIRED ARE: REQUIREMENTS OF
ELECTRIC, PHONE, GAS B WATER COMPANIES B LOCAL CODES FOR INCOMING SERVICES,
METERING, PROTECTION B SUPERVISION FOR THE PARK UTILITIES AS WELL AS VENTI-
LATION, SPACE 8 WATER HEATING, ELECTRIC PANELS, ETC, FOR T ' HE BUILDING ITSELF.

ADDITIONAL AREA REQUIREMENTS MAY BE : CENTRAL LIGHTING CONTROL STATION AND
CENTRAL TV. ANTENNA RELAY STATION,

NOTE : ALL ABOVE INFORMATION MUST BE DETERMINED LOCALLY BY THE
PROSPECTIVE PARK OWNER . THERE ARE NO NATIONAL AVERAGES OR A
TYPICAL' OFFICE BUILDING TO FIT ALL CONDITIONS .

Fig. 7 Park office building . (George Muramoto, Architect)
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Fig . 8

	

Park office mobile units. (George Murorroto, Architect)
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LAUNDRY, MOBILE HOME PARK

CHECK UWIT PARK DEMANDS BY LOCAL INVESTIGATIONS OF!

I. AVAILABLE COMMUNITY FACILITIES NEARBY.

2 . NUMBER OF COACHES WITH OWN LAUNDRY FACILITIES .
(THE NUMBER OF UNITS MANUFACTURED WITH LAUNDRY
FACILITIES IS GROWING EACH YEAR .)

3 SEASONAL AND WEATHER CONDITIONS TO ESTABLISH RATIO
OF WASHERS T) DRYERS-AND TENANT PREFERENCES FOR ErTHER
OR BOTH TYPES OF DRYING .

". DEMAND FOR ADDITIONAL LAUNDRY SERVICES OR SPACE SUCH AS
IRONING, HANDLING, PACKAGING ETC .

S. COMPARE COSTS AND/OR NEED FOR COMMERCIAL-TYPE EXTRACTORS
& DRYEAA.

INTERIOR ROOM FINISHES
MINIMUM GOOD

FLOOR CONCRETE*

	

CERAMIC TILE OR TERRAZZO
BASE

	

COVED CONC.*

	

COVED CERAMIC TLE,FACING TILE OR TERRAZZO
WALLS CEMENT ENAMEL CERAMIC TILE OR FACING TILE

OR EPOXY
PRAYED ON
ONC . BLOCK .

CEILING CEM.PLASTER

	

MINERAL ACOUSTICAL TLI:
* WITH HARDENER ADDITIVE

SYMBOLS
W -WASHER
LT-LAUNDRY TRAY,DOUBLE
0 - DRYER
EXL-COMMERCIAL EXTRACTOR
SS-SERVICE SINK
8 WALL OUTLETS

DISPENSEPOETERGENT SOAP
STARCH, BWING, BLEACH, ET~
DIISPEONDISPENSER, CANDY, DRINKS, ETC

.©TELEPHONE

ABBREVIATIONS
WC. WATER CLOSET
UR. URINAL
LAY LAVATORY
FD FLOOR DRAIN
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Fig . 9

	

Typical minimum laundry building facilities for a mobile home park of about 100 spaces. (George
Muramoto, Architect(

Fig . 10

	

Typical mobile laundry units . (George Muramoto, Architect(
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MOBILE HOME PARK
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Fig. 11

	

Typical plot plans for individual lofs. (H . Behrend and D . Ghorbani)
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Fia. 12

	

Mobile home park modules.
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ALL MODULES SHOWN ON THESE SHEETS
HAVE BEEN EXTRACTED FROM WORKING DRAWINGS AND SITE
PLANS PROVIDED BY THE FOLLOWING ARCHITECTS AND LANDSCAPE

ARCHITECTS, CONSULTANTS TO THE LAND DEVELOPMENT
DIVISION OF M .H .M .A . : DAN ABERNATHY, CLAY ADAMSON,

TONY BARNES, JOHN COOPER, ROBERT EBL.JOE GERACI,
EDWARD GEUBTNER, MARTY GILCHRIST.STEVE LUND,TOM MIERZWA,
DONALD MOLNAR, TED POTZNER, ROBERT PHILLIPS, PHILLIPS RUSH,

DOUGLAS RUTH, DONALD WESTPHAL .LARRY WHITLOCK .
THE STAFF OF LAND DEVELOPMENT DIVISION REFINED THESE
MODULES AND COORDINATED THE PROGRAM .

Fig. 12 (cont.)

	

Mobile home park modules.
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1. INTRODUCTION

A Youth Hostel Described

A youth hostel provides for young people on their
travels what a hotel provides for adults : a place
to sleep, wash, and eat. But whereas a hotel
segregates people-in private rooms and at pri-
vate tables-a youth hostel brings them together;
it is a meeting place at which young people of
different nationalities, social backgrounds and
opinions can meet and come to know each other.

The simplest youth hostel, in a country district
frequented by walkers or climbers, will provide
only the basic requirements of dormitories, wash-
rooms, sanitary installation, and a kitchen in
which travellers can prepare their own meals. On
the other hand, a large modern youth hostel, in
a city or main tourist center, will offer comfortable
bedrooms with four to eight beds, hot shower
baths, recreation rooms, a restaurant or cafeteria,
and other facilities . (See Fig . 1 .)

Each youth hostel is in the charge of adult
houseparents or 'wardens' (generally a married
couple) who have an educational as well as an
administrative function ; their task is to weld the
group of young strangers under their roof into
a friendly and happy community for the brief
period of two or three days . The charge for ac-
commodation is kept to the minimum consistent

SOURCE : The Design, Construction and Equipment
of Youth Hostels, International Youth Hostel Federation,
Welwyn Garden City, England, 1975 .

with adequate standards. For this reason simplic-
ity is the rule-there are no servants, and visitors
normally take a share of the domestic duties in
the hostel ; beds are equipped only with mattress
and blankets, each visitor bringing his own sheet
sleeping bag in place of sheets; furnishing is sim-
ple though it may be in good taste.

'Youth' is a word which cannot be rigidly de-
fined, and there are few countries in which a
strict age limit is applied . Preference is generally
given, however, to visitors aged under 25, while
10 years is considered the minimum age for inter-
national usage of hostels .

In order to exercise some control over the use
of hostels, admission is restricted to holders of
a membership card, but a card can be obtained
for a very modest charge (graded according to
age) and no discrimination is shown against any
applicant on grounds of religion, politics, race,
colour, etc. Membership cards issued in any coun-
try within the International Youth Hostel Federa-
tion are accepted at youth hostels in every other
country.

Consequently, hostels should have a certain uni-
formity, so that, in whatever part of the world
it may be, the youth hostel will provide accommo-
dation acceptable to all visitors . Thus for instance,
in Japan, western style beds and chairs are to
be found alongside the traditional pillows, cush-
ions, and beds placed directly on the floor . At
the same time, it is important that each country
preserve its individual customs and national char-
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Fig. 1

	

Diagram showing the relationship between the elements of a modern youth hostel .

acteristics, as these are often the very things
which attract visitors. The youth hostel must never
be a form of standardized barracks which could
be produced in any country and be repeated
throughout the world. The converse in fact should
be the criteria : no two hostels even in the same
country should be identical, in order that each
hostel visited will be a new experience. Within
this principle, the practical arrangements of
spaces and hygiene facilities can, and should,
conform to a common minimum standard :

MINIMUM AND NORMAL STANDARDS
FOR YOUTH HOSTELS

(adopted at the 28th Conference of the
International Youth Hostel Federation, 1970)

Minimum Standards (Obligatory)
Every Youth Hostel must provide :

" Supervision by a warden or other suitable adult
person who shall be responsible for the well-
being of the person using the hostel .

. Separate dormitories for men and women, with
separate entrances (but family rooms may be
offered for parents with young children) . Dormi-
tories must be equipped with beds, each with
a mattress, a pillow, and a sufficient number
of blankets according to the climate .

. Separate sanitary installations (toilets and
washing facilities) in adequate numbers for men
and women, kept in clean and hygienic condi-
tion .

. A members' kitchen, equipped with cooking
stoves, pots, pans, etc., or some simple facilities
for cooking meals. Facilities enabling the hostel
staff to provide meals at reasonable prices may
also be provided .

. A common room, terrace, or other place (de-
pending on the climate) in which guests can
meet and get to know each other.

Additional Facilities (Optional)

Dependent upon the size and function of a youth
hostel, other accommodation will be required
which may include the following :

(a) A baggage room
(b) Living accommodation for staff
(c) A lockable cycle store
(d) A heated and ventilated drying room for

the drying of wet clothing
(e) A kitchen in which the warden and/or staff

can prepare meals for supply to the hostel-
lers ; also food stores, and facilities for ca-
tering staff

(f) A separate small room (or rooms) for lead-
ers or instructors

(g) A sick room (alternatively the leader's room
can be used in the case of sickness)

(h) A room in which hostellers can wash, dry,
and iron clothes

(i) A room in which the warden (or hostel staff)
can launder hostel linen

(j) Additional common rooms which can also
be used as dining rooms and as classrooms
for school parties

(k) A reception office and stare where the
warden can receive and book in hostellers

(I) Accommodation for specialist equipment as
required depending on the location: ski
store, boat sheds, stables, etc.

In the early days of the youth hostel movement
many very simple hostels were set up in whatever
property was available, such as old cottages,
huts, old schools, and farm buildings . This type
of simple accommodation is still employed in
many parts of the world, especially in those areas
where the population is thin and there is a degree
of isolation.
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INTRODUCTION

This section has been prepared to assist in the
designing of a new hostel or in the conversion
of an existing building into a hostel .
Each type of room necessary in a hostel is

described and all the various features relative
to each room are indicated .
The information in this section is based on

the physical standards for hostels adopted
by the American Youth Hostels in 1962 and on
the national building code of National Board
of Fire Underwriters .

All the computations are approximate and
they must be modified to suit actual conditions .
All local or state building codes which are
more stringent than the information in this
section will take precedence .
Figure 2 illustrates the relationship that

should exist among rooms. Entrance through
the foyer into the common room ; then, access
to the boys' and girls' bunk rooms, preferably
through a hall . The toilets should be located
directly off the bunk rooms, but it is also
desirable to have access to them from the hall,
so that the bunk room does not become a pas-
sageway.

The common room and dining room may be
combined in small hostels and provides a big,
flexible space for recreation . The kitchen,
located off the dining room, should be large
enough to handle group cooking activities . If
possible, the kitchen should have direct out-
side access for ease of food and garbage trans-
port .

A Trail Hostel Design Manual, American
Youth Hostels, Inc , New York, N.Y .
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Fig. 4

	

Typical dining area for 16 people .

KITCHEN

" Add units together to form larger kitchens

" Should have door to outside handy for
garbage or food deliveries

" Should try to line up sinks for economical
plumbing

" Should have window or electrical fan for
range ventilation

Fig . 3

	

Dining-common room . Typical layout for 30
people .

DINING ROOM

Roam Area

A minimum of 12 sq ft per person for dining
room is required . For a combination dining
and recreation room, minimum of 20 sq ft per
person should be allowed . (See Table 2.)

COMMON ROOM

Room Area

A minimum of 15 sq ft per person is required .
For combination dining and common room,
22 sq ft per person should be allowed. (See
Table 1 and Fig. 3.)
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Fig. 9

	

A typical bunk room is a combination of many units.
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HOUSEPARENTS' APARTMENT

" Houseparents' apartment should be lo-
cated next to and connected with the hostel
common room for control .

" A small office is a good connection to
the hostel from the apartment . It should over-
look the hostel entrance, if possible .

" A separate outside entrance should be
provided .
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Fig . 12 Trail hostel design 1 .
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Fig . 13

	

Trail hostel design 2.
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Fig. 14 Trail hostel design 3, two-story.
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By HOWARD P . VERMILYA, AIA

SITE PLANNING AND SUBDIVISION

LAYOUT

Site planning in its narrow sense involves
the disposition of space for appropriate
uses; the positioning of structures to pro-
vide effective relationships (well-propor-
tioned masses with attractive outlooks and
good orientation) ; the provision of access to

structures in an expeditious, attractive, and

safe manner; the design of the services,

walks, streets, parking facilities, drainage,

and utilities; the preservation of the natural

advantage of the site, and its enhancement

by landscaping .

In its larger sense, site planning involves

consideration of the site in relation to the

physical pattern and economic growth

trends of the larger area of which it is a

part. An analysis of the area should be

made based on population growth, family

formations, family size, housing inventory,

income levels, schools, taxes and assess-

ments, transportation and traffic patterns,

and directions of growth . An analysis of

site development costs should be made in

terms of densities, housing types, construc-
tion types, topography and grading, and
local requirements with regard to zoning,
subdivision regulations, and utility services .
This analysis may be made as a basis for
site selection or as a basis for determining
the most appropriate use of a particular
site. For large sites involving several types
of housing, commercial or industrial uses,
schools, and churches, more extensive anal-
yses may be necessary . For small sites
forming parts of neighborhoods already

established, the analysis need not be as

comprehensive .

A subdivision site plan can be made for

a complete community, involving all types

of land use found in a typical town or vil-

lage, or for a neighborhood, usually con-

sidered to be a homogeneous area large
enough to support an elementary school, or
for a segment of a neighborhood . The

1 . Size . A residential unit development should provide housing for
that population for which one elementary school is ordinarily required,
its actual area depending upon its population density .

2 . Boundaries . The unit should be bounded by arterial streets
sufficiently wide to facilitate traffic by-passing the neighborhood instead
of passing through it

3 . Open Spaces . Small park and recreation space, planned to meet
the needs of the particular neighborhood should be provided.

4 . Institution Sites . Sites for the school and other institutions having
service spheres coinciding with the limits of the unit should be suitably
grouped about a central point or common, and combined with the
neighborhood recreation area, usually .

5 . Local Shopping Center . If warranted by the population to be
served the local convenience shopping facility should be located at the
edge preferably at an arterial traffic junction and adjacent to similar
commercial districts, if any, of adjoining neighborhoods .

6 . Internal Street System . The unit should be provided with a
special street system, each highway being proportioned to its probable
traffHanc load, and the street net as a whole being designed to facilitate
circulation within the unit with good access to main arteries, and to
discourage its use by through traffic .
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Fig. 1 .

	

Principles of neighborhood planning
Courtesy Urban Land Institute



Sites are provided for parks,
playing fields and recreational
areas .
Church sites are provided in con-
venient locations .
There is a central shopping area,
with off-street parking .
Two school sites are provided,
reasonably accessible from all
parts of the neighborhood . The
Catholic school is off-centre be-
cause it also serves adjacent
neighborhoods.
"Through" arterial highways, of
adequate width, are separated
from local service roads by lim-
ited access planted strips . Thus
both "local" and "through" traf-
fic are safeguarded . There are
feeder roads for bus routes . Lo-
cal residential streets are de-
signed in such a way as to dis-
courage "through" driving, yet
remain adequate for local pur-
poses .
At the corners of the area, there
are intersections designed to
keep "through" traffic moving .
One-family housing is created in
an aesthetic as well as a func-
tional setting. Set-backs are ar-
ranged to allow for a "rhythmic
variation" . A buffer strip sepa-
rates housing from an adjacent
industrial zone .
There are also apartments and
row housing in a variety of types .
A neighborhood "focus" of larger
buildings and open space is in-
cluded as an essential ingredient
of a well-designed residential
area .
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Fig . 2 .

	

Example of well-planned neighborhood

Courtesy Urban Land Institute

principles of neighborhood planning are

illustrated in Fig . 1 ; an example of a well-

planned neighborhood is shown in Fig . 2 .

Housing types

It is no longer considered good practice

to limit housing within a subdivision to one

type and price range . For sites of fewer

than 100 houses the range of types should

be restricted but the range in price should

permit some variation, the degree of dif-

ference being reduced as the size of the

site diminishes. For larger sites not only

may the types of single-family houses be

varied, but rental housing of either high-

rise or garden types may be included

where zoning permits. Apartments and

town houses (row houses in small groups)

often provide a very satisfactory transition

between the commercial (shopping) areas

and the less dense residential areas .

Single-family housing : Lot sizes for the

single-family detached house are wider now

than they were 30 years ago ; 60 ft is con-

sidered the minimum width and 70 to 80 ft

is more usual . This has come about because

of the popularity of the one-story house

with large glass areas and provisions for

outdoor living with a reasonable degree of

privacy . Devices such as patios and courts

and fenced-in areas are used to provide

privacy when lot sizes are small . An ex-

ample of a typical one-story subdivision

house of better than average design is

shown in Fig . 3 . The split-level house is also

popular in subdivision work because it pro-

vides the economy of the two-story house

but requires less stair climbing .

Row houses or, as they are now called,

town houses are finding many advocates

because of their economical use of land

and low site-development costs . When de-

veloped with not more than 8 or 10 units

(preferably fewer) in one group and lo-

cated around a court, cul-de-sac, or loop

street, the monotonous appearance usually

associated with such housing disappears.

Lots should be 20 to 25 ft wide; wider lots

with side yards should be provided at the

ends of the groups. Garages should be pro-

vided either within the house structure itself

or as a one-story attached structure, often

a carport, at the front of the house . An

example of the variety possible within this

housing type is shown in Fig. 4; see also

Fig . 16 .

Rental housing, for more attractive ap-

pearance, is now built at lower densities

and with more emphasis on open space; it

often includes such club-like features as

swimming pools and tennis courts. Densities

of 15 to 25 families per acre and cover-

ages of 15 to 25 per cent are standard in

well-designed garden apartment develop-

ments . Garden apartments are usually two

stories high and should not be higher than

three stories (Fig . 5) . High-rise elevator

apartments should restrict land coverage

to 10 to 15 per cent . The trend in apart-

ment design is toward larger rooms, more

storage, and other facilities in keeping

with those of single-family housing .

Lot sizes and development costs

The cost of raw land and the cost of

installing streets and utilities has greatly

increased in recent years . At the same time,

as previously noted, lot widths have mark-

edly increased . In order to keep the cost of

the developed lot from rising to prohibi-
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live levels, site planners have resorted to
the "superblock ." This is typically a long,
shallow block (600-800 ft by 200-250 ft)
which reduces the number of cross streets
and eliminates the need for utilities in
them . Typical lot depths are thus likely to
be 1 1/2 to 2 times their width . Deep super-
blocks, penetrated by culs-de-sac or loop
streets, are also used . Further economies in
development costs result from the use of a
functional street system, as described later
on, which permits most of the streets to be
built to the most economical specifications
(see also Fig . 15 and the discussion of the
cluster plan) .

Basic data for estimating lot costs are
given in Tables 1 and 2 .

Streets
Conformance with the master street plan

for the city is usually a requisite for any
subdivision plan . As a rule, however, this
requirement applies only to major streets .
It is a factor which should be given con-
sideration in the initial analysis of the site
since it is undesirable to have major streets
traverse a residential area . At the bound .
aries, however, major streets may be an
asset if they provide good access to other
areas in the community .

Fire protection should be considered in
determining the street pattern . Some of
the problems to consider are hydrant loca-
tion, culs-de-sac turn-grounds, access to
buildings in multifamily projects and com-
mercial areas, radius of curvature of curbs
at intersections, and similar problems .

Streets are necessary evils in a neighbor-
hood or smaller subdivision ; they are in-
tended primarily to provide access to and
circulation within the area . Streets serving
other purposes (arterial streets) should
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Fig . 4 .

	

Row house scheme for irregular site
Yost and Taylor, Architects
George E . Treichel, Landscape Architect

Fig . 5 .

	

Two-story garden apartment plan
Courtesy Federal Housing Administration

Fig. 3.

	

One-story house plan
Courtesy National Association of Home Builders
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from such streets . Instead, the lots should
be backed up to the highway and heavy
planting should be provided along the
rear-lot lines . Or a local access road should
be provided parallel to the highway and
screened from i1 by planting (Fig . 10) .
Either method serves to reduce the number
of street intersections with main traffic ways
to a minimum and to keep driveways off
the main highway .

Sidewalks
The design of sidewalks is often gov-

erned by local regulations . Sometimes they
may be omitted in low-density areas of
single-family detached homes . Some juris-
dictions permit installation on one side of
the street only, others require sidewalks
within certain distances of schools, usually
inside the zones beyond which school
busses operate. Higher-density areas (more
than 5 families per acre) and streets car-
rying other than local traffic usually require
sidewalks on both sides of the street .

Four feet is the customary design width
for sidewalks . When combined with the
curb they may sometimes be as narrow as
3 ft 6 in . ; in commercial areas they should
be much wider . When sidewalks are sep-
arated from the curb by a planting strip,
the strip should be at least 3 ft wide to
provide for snow removal ; if trees are in-
cluded it should be at least 7 ft wide (see
Fig . 8 and Table 3) .

Curbs
The rolled curb is more economical than

the straight curb and does not require cut-
ting at driveways . It is not recommended
however on steep grades or in hillside de-
velopments . When used, rolled curbs should
be molded into straight curbs at intersec-
tions to discourage corner cutting . The sug-
gested radius of 15 ft for curbs al right-
angle intersections discourages speeding
and is intended for intersections of minor
streets . Cuts in straight curbs for driveways
should provide for 3 to 5 ft radiuses and
a 9 or 10-ft wide driveway .

Lot layout
The layout of the lots in a subdivision

can make the difference between an attrac-
tive and an unattractive development, also
the difference between an economical and
an uneconomical project . Good and poor
lotting practices are illustrated in Fig . 11
and methods of lotting around cull-de-sac
are shown In Fig . 12 .

Topography
Topography can influence the character

of a subdivision . Hilly land, with grades
steeper than 10 per cent, may be devel-
oped for low-density, higher-priced homes,
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bound rather than penetrate the area . The

	

mum paved widths of 20 ft . Cuts-de-sac
street pattern within the area should be

	

should terminate in a turning circle not
designed to discourage through traffic . The

	

less than 80 ft in diameter between curbs .
widths of the interior streets should be

	

Rights-of-way should be 60 ft wide for
consistent with their function and the den-

	

collector streets, 50 ft for minor streets, and
sity of housing they serve and should be no

	

40 ft for cuts-de-sac and minor access
greater than necessary, in the interest of

	

streets . A cut-de-sac should not be in excess
safety and economy of installation and

	

of 500 ft in length (see Fig . 8 and Table
maintenance . Subdivision street types are

	

3).
Illustrated in Fig . 7 . Collector streets, those

	

The use of the "T" intersection of minor
carrying traffic from minor streets to arte .

	

streets and of minor with collector streets,
rial streets should have a paved width of

	

with at least a 125-ft separation between
36 ft, consisting of two moving lanes and

	

opposing intersections, offers a device to
two parking lanes . Minor streets, depending

	

reduce through traffic within a subdivision
on the off-street parking provisions and the

	

area and improve the safety conditions
density of the area they serve, should be

	

(Fig . 9) . Slight jogs in the alignment of
26 ft wide

	

for

	

single-family detached

	

streets are not desirable .
houses and 32 ft wide for row houses and

	

Where the subdivision borders on arte.
apartments. Short access streets, such as

	

rial highways or streets bearing heavy traf.
cuts-de-sac or loop streets, may have mini-

	

fic, houses should not be entered directly

The more intensive the use of land, the greater need there is for
recreation space, wider streets and sidewalks, shorter blocks and off-
street parking . In multi-family development careful consideration must be
given to land coverage and open space needs . High density, multi-family
intrusions into single family residential development must be avoided .
Apartment buildings must be spaced and located within the project so
as to provide transition between residential land uses . The developer
of multi-family areas has a responsibility in making such sections of his
city fitting, appropriate and serviceable to his community .
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ISO

or for multifamily projects of relatively low
density, but it is rarely adaptable to small
lots and lower-cost homes. Flat land, be-
cause of the difficulty of obtaining good
drainage for sewers and storm drains, may
also not be suitable for low-priced homes.
Gently sloping land without drainage pock-
ets or swampy areas or underlying rock is
best for low-cost development. Where pub-
lic sewerage is not available the character
of the soil is an important factor and may
even determine the lot sizes . Soil seepage
tests are usually required by health de-
partments where septic tanks and disposal
fields are installed . If public water service

is not available and individual wells must
be used, this too may affect lot sizes . Com-
munity water and sewerage systems should
be provided wherever possible in these
cases; wells and septic tanks should be used
only as a last resort .
The nature of the topography will affect

the street pattern . Streets should be laid
out so as to avoid steep grades, excessive
cut and fill, and to provide buildable sites
with good surface drainage . In general,
streets should follow natural drainage lines
or ridge locations . On side hill locations,
they should cut across the contour lines, In
order to avoid cut and fill operations .

Steep grades can be reduced oo hilly land
by running streets diagonally across the
contours .
Surface drainage : Not only must the

entire site be graded for proper drainage,
but each Individual lot and block must be
separately and carefully considered . Ex-
amples of proper grading for surface drain-
age of lots and blocks are shown In Figs .
13 and 14 .

Off-street parking: For single-family de-
tached houses parking is usually provided
in an attached garage or carport . The set-
back from the street is normally sufficient
to permit overflow parking in the driveway .
Apartments are usually provided with park-
ing bays or courts located reasonably near
the building entrances . Suggested designs
for such parking areas are shown In Fig .
15 (see also sections on "Apartments" and
"Automobiles : Parking") .

For parking areas at neighborhood shop .
ping centers see sections on "Shopping
Centers" and "Automobiles : Parking."

Recreation areas are essential and
should represent at least 5 per cent of the
residential area and more where the lots
are small (see sections on "Apartments"
and "Recreation.") Playgrounds for small
children ("tot lots') may be quite small but
they must be widely dispersed throughout
the site . Playgrounds for older children are
best provided by enlarging the school site
and its playground . This provides an ade-
quate recreation area in one place and
simplifies supervision and maintenance.
Wherever possible, recreation areas should
be maintained by the local government.
When recreation areas provided by the
developer are not taken over by the local
government, they must be maintained co-
operatively by the residents through a
neighborhood association, as discussed
farther on .

SUBDIVISION REGULATIONS

Subdivision of the land Is a permanent
change which determines the use of the
land for at least a generation and pro-
foundly affects the surrounding area . The
public interest is thus directly concerned
and local governments now generally exer.
cize strict controls over this important func-
tion . Most municipalities, many counties,
and some states now have subdivision regu-
lations. These generally require conform-
ance with established standards of design
and construction such as :

Streets : location, types, rights-of-way
widths, pavement widths and specifica .
tions, grades, intersections, curvatures,
alignments, curbs, gutters, sidewalks



Blocks: length, width, crosswalks, utility
easements
Lots: size, shape, minimum dimensions
Open spaces : size, type
Utilities : storm and sanitary sewers, cul-
verts, bridges, water service; monuments
Names: of area and streets; street num-
bers

PROTECTIVE COVENANTS

Covenants, sometimes called deed restric-
tions and sometimes protective covenants,
are usually drafted by the subdivider
of an area to provide land use regula-
tions for the entire area, either supple-
menting those of the zoning ordinance or
in lieu of it. They are, or should be, re-
corded and made superior to the lien of
any mortgage and are intended to preserve

the physical, economic, and esthetic quali-
ties of the subdivision in the interests of the
subdivider in aiding his development pro-
gram and of the purchasers in protecting
their investment . Enforcement should be
delegated to a home owners or neighbor-
hood association .

Protective covenants, being a contract or
agreement between private parties, may
include provisions which go well beyond
the public health, safety and welfare pro-
visions to which zoning regulations are
limited . These may include any or all of
the following :

Architectural control-Usually provides
procedure for the review of designs for
new construction and alterations for ap-
proval by a designated individual archi-
tect, or committee of the neighborhood

Cross-!Section A. Provides two-way traffic
with parallel parking on both sides. For
collector streets In developments of one-
famlly detached houses and for minor streets
In apartment developments .

Cross-section B . Provides two-way traffic.
and one continuous lane of parallel parking
on one side or parallel parking alternated
on either side of the street . For minor
streets In developments of one-family de-
tached houses .

Cross-Section C . Provides two-way traffic
and drainage with all parking on Individual
driveways. For streets In country home de-
velopments .

Cross-section D. Marginal access street
paralleling an arterial highway . Provides
two-way traffic, one lane of parallel park-
Ing, safe access to properties and protec-
tion from through traffic.

Cross-section E. Provides
separated two-way traffic
with parallel parking on
both sides . For use as
collector streets of the
boulevard and development
entranceway types .

Fig. 8.

	

Typical street cross sections
Courtesy Federal Ho-using Adwiuistration

Residential

SITE PLANNING

Fig. 7.

	

Subdivision street types
Courtesy Housing and Honie Finance Agency
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association, as to conformity with the

	

of stories, area, volume, or cost ; the lat-
esthetic character of the area .

	

ter is not an effective device because of
Use and size of the structure may be

	

fluctuation of building costs.
limited more severely than required by

	

Lot sizes and setbacks greater than re-
the zoning ordinance. In particular, min-

	

quired by the zoning ordinance may be
imum sizes may be established . Size

	

called for.
limitations may refer to height, number

	

Landscaping and fences may be con-

trolled as to placement and height. This
may be desirable for various reasons : to
ensure visibility at street intersections, to
prevent interference with surface drain-
age, or to preserve a desired esthetic
character for the subdivision as a whole.
Nuisances: Various undesirable usages
may be prohibited such as business,
farming, mining, signs, outdoor garbage
or refuse incineration, tents, trailers, etc .

Covenants usually run with the land for
a definite term of years, with provision for
renewal unless terminated or modified by
agreement of the property owners affected .
Restrictive covenants based on race or reli-
gion have been declared unconstitutional
by the Supreme Court of the United States.

HOME OWNERS ASSOCIATIONS

Home owners associations or neighbor-
hood associations, as they are sometimes
called, are usually established by the sub-
divider to provide a means for carrying
out certain community functions, such as the
maintenance of recreation areas and the
enforcement of protective covenants. The
management of the association is usually
turned over to the owners of the sub-
divided land when sales progress to a pre-
determined ratio . The association is usually
established as a corporation with a charter
from the state and reference to it is made
in the protective covenants or deed restric-
tions . To be effective it should have the
power to assess the property owners to
obtain the funds necessary to carry out its
functions. It should provide for representa-
tion of the owners in the selection of the
management in an orderly manner through
well-drafted bylaws . The functions of the
Association can be any of the following :

Action to enforce the protective cove-
nants in case of violation by any prop-
erty owner, or where continuing action

152

Fig. 9.

	

Street intersection types and resulting traffic patterns
Coarrtesy Housing and Home F'inanre Agency

Fig. 10 .

	

Methods of subdividing along heavy traffic ways
Courtesy Urban La?zd Institute



is required as in the operation of an

architectural control of design .

Operation of community facilities, such as

club house or community center and rec-

reational facilities such as playgrounds,

swimming pools, tennis courts, or golf

courses.

Maintenance of common land such as cul-

de-sac turn-arounds and planting strips

and unimproved property in absentee

ownership (see cluster plans) .

Maintenance and operation of community

sewerage and water systems .

Performance of services such as street

repair, snow removal, and garbage col-

lection until taken over by the munici-

pality .

Representation of the owners' needs or

opinions to the public authorities .

Development of community programs-

social, cultural, or recreational .

NEW APPROACHES

Although the standard subdivision tech-

nique of today is a vast improvement over

the monotonous grid-iron plots of the past,

many planners feel that it still leaves much

to be desired . They believe that it is pos-

sible to preserve the beauty of the natural

land, to relate the houses better to each

other and to the site and provide more

open space, all at less cost than in today's

practice.

An early example of this type of thinking

is the Rodburn plan (1929) in which the

houses are grouped on small lots around

culs-de-sac which penetrate the periphery

EXPLANATION
1 . Excess underground utilities at end of block required .
2. No underground utilities at end of block.
3. Rear overhead utility easement .
4 . Street overhead utilities .
5. Increased corner lot width.
6. Corner lots too narrow .
7. Good use of butt lot .
8 . Butt lots require extra utilities with bad vie~x do%vn rear lot line
9 . Good lotting at street intersection .
10 . Required underground utilities .
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Fig . 11 .

	

Good and poor lotting practices
Courtesy Urban Land Institute
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Fig . 12 .

	

Lotting around culs-de-sac

Courtesy Urban Land lustitute
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of huge superblocks. The center of each
superblock is a park on which all houses
face . Pedestrian walks lead through the
parks to schools, shopping, and transporta-
tion .
A more recent example of the same gen-

eral approach is the cluster scheme shown
in comparison with more conventional plans
in Fig. 16 . This plan reduces the cost of
streets and utilities by half and leaves ap-
proximately half the total site for recrea-
tion . Every house abuts on a park or open
land . Although normal suburban densities
are maintained, the rural character of
the land is preserved, there is less monot-
ony in the appearance of the development,
and better living qualities are provided,
all at less cost than in conventional sub-
divisions . The common land must be main-
tained by a neighborhood association ; it
could be treated as a park or playground
or it could be left in its natural state, es-
pecially if wooded, rocky, or otherwise at-
tractive in appearance .

Unfortunately, neither the Rodburn plan
nor the cluster plan are permitted under
most existing zoning ordinances and sub-
division regulations. The rigidity of these
regulations has been a serious handicap to
any significant improvement in subdivision
site planning . Further examples of this are
illustrated in fig. 17 .

REFERENCES
(all Washington, D.C .)

Home Builders Manual for Land Develop-
ment, National Association of Home
Builders, 1958 .

Community Builders Handbook, Urban
Land Institute, 1956 .

New Approaches to Land Development,
Technical Bulletin No . 40, Urban Land
Institute, 1960 .

Neighborhood Standards, Land Planning
Bulletin No . 3, Federal Housing Admini-
stration, 1956 .

Suggested Land Subdivision Regulations,
Housing and Home Finance Agency,
1962 .
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Fig. 14 .

	

Types of block grading
Courtesy Federal Housing Administration
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Fig. 15 .

	

Parking areas for rental housing
Courtesy National Association of Home Bttilder :s
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Fig . 16 . Cluster scheme compared with conventional subdivision plans for the same site
All schemes have 94 lots . Lot size in cluster scheute is ? ; smaller thun in conventional planes . Linear feet of
streets and utilities in cluster plan is half that of the other plans. C(nster plan leaves approcimotely half of to-
tal site as open space . All houses abut on open space. (Stephen Sussna Associates, Designer . Courtesy Ur-
ban Land Institute.)
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The approved subdivision represents current development prat-

	

Scheme A houses the some 280 families . The new street pattern
tice fully conforming to most zoning and subdivision ordinances .

	

excludes through traffic. The twin house is replaced by groups of
The subdivision plan (1) provides for 280 families (9 .3 families

	

houses of varying lengths and varying setbacks . No houses face
per acre) in twin houses with basement garages. Curving streets

	

on the busy boundary highways . With garages out of the base-
are an improvement over the traditional gridiron pattern, but their

	

ments, the houses need be only two stories above street level,
repetition in numerous subdivisions has created a new monotony .

	

thus eliminating artificial terraces and giving direct access to
The curving streets only partially obscure another monotony : the

	

private gardens which are supplemented by tot lots, sitting areas,
uniformly spaced houses . Access from both boundary highways

	

a small common, and parklike walks.
invites through traffic . The similarity of lots, and lack of inte-
grated communal areas, is only too apparent in detail (2) . Plan
of the typical house, three stories above street level, basement
garage, is shown in (3) .

Fig. 17 .

	

Existing regulations may block improvements in subdivision design
Fi-ow a study by the Philadelphia Ho-using Association, 1961 .
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Scheme 8 also provides for 280 families . Groups of houses face
on courts instead of streets . Parking compounds in each court
justify elimination of individual garages. As in Scheme A, tot lots,
sitting areas, common areas and interior walks are provided in
addition to private yards and gardens.

Scheme C shows the number of families reduced from 280 to
165 (5 .7 per acre). Groups of twelve houses front on pedestrian
courts. Access for cars and service vehicles is by looping drive-
ways behind the houses . Visitors park in the compounds at the
entrances to the courts . The low density results in even more
generous open space than in Schemes A and B. Through traffic is
excluded from the subdivision and, again, the boundary streets
are not used for lot frontages .

Schemes A, B, and C fulfill the basic objectives of zoning : pro-
motion of health and general welfare, provision of adequate
light and air, and prevention of overcrowding of the land, of
undue congestion . Yet, under most existing zoning ordinances
Schemes A, 8, and C cannot be built .
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GENERAL REQUIREMENTS

Typically, the nursery class consists of 15 to 20
children, 1 teacher, and 1 assistant teacher. For
this we recommend a minimum of 700 sq ft of
instructional space excluding observation and
office area . The optimal area would be 1,00(, sq
ft . This discussion focuses on a classroom for
a single group, but, through creative planning,
a nursery classroom of unconventional shape
could be designed to accommodate two or
three nursery class groups (30 to 60 children) .
The classroom environment should foster a

climate conducive to the educational objec-
tives of the program. For example, children may
have difficulty learning to be relatively quiet
and attentive in a noisy environment or sitting
in uncomfortable positions . Children may be
inhibited in the development of self-reliance if
the environment forces the teacher to supervise
their every move .
The classroom's arrangement should contrib-

ute to the child's concepts of order and space .
A perceptually clear and distinct room environ-
ment, achieved through uncluttered equipment
and furniture arranged in an orderly fashion,
helps the child focus his attention on the cur-
riculum instead of distracting him with irrele-
vant stimuli . Daily contact with an uncluttered,
structurally simple environment helps to teach
time and space organization . Tidiness is a
secondary benefit .
The nursery classroom should consist of a

series of well-defined, interrelated areas, in-
cluding a general area for group activities, a
reading corner, a doll corner and housekeeping
area, an area for blocks and another for manip-
ulative toys, an art corner, and storage cubicles
where the children hang their hats and coals
and keep their possessions . Rest rooms and
storage areas are also essential . A separate
tutoring booth is desirable because it provides
a special environment for individualization of
instruction and for teacher-child interaction .
(See Fig. 1 .)
The smaller the total space available, the

more careful must be the selection of what to
include . Regardless of the room's size, it is
imperative to maintain neatness, orderliness,
and general attractiveness, with adequate
space around objects and areas in the room .
Empty space around objects is necessary :
when a child's attention is directed to a group
of rubber animals, for example, he must be able
to see them unobscured by adjacent objects .
Teachers who have taught only in square or

rectangular rooms seem to prefer large, open
spaces which make visual supervision of an
entire room possible from any vantage point. If
more than one adult is in the room at all times,
there is less need for such supervision. Further-
more, a rectangle of 1,000 sq ft has some disad-
vantages . Such a room appears extremely large
to small children . It makes it difficult to create
corners for reading and other quiet activities .

Facilities for Early Childhood Education,
Educational Facilities Laboratories, New York,
N Y
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And it almost eliminates the possibility for a
child to be alone with an adult.
A rectangular room is by no means ideal,

and, if it is necessary to use one, it should be
broken down into specific areas with freestand-
ing dividers and cabinets .

Acoustical control is a fundamental concern
in designing nursery schoolrooms. Children's
voices are high-pitched, and many activities,
both noisy and quiet, take place at the same
time . Because disadvantaged children need
special help in discriminating sounds, the
classroom itself should be as free as possible
of acoustical distractions .
A carpeted floor is recommended for acous-

tic purposes and for its other advantages . It
is attractive, is easy to maintain, and provides a
warm, comfortable surface on which the chil-
dren work and play . Using carpets of different
colors and textures helps to define different
areas of the school . Only the art corner, be-
cause it is cleaned with water, requires a hard
surface .
The size of the children must be kept in mind

in planning display areas. Any display higher
than 4 ft-6 in . i s beyond the small child's usual
range of awareness. Most children can select
their own books or puzzles if the top shelves
are not higher than 3 ft-6 in .

In planning the number and placement of
windows, consideration ought to be given to
the view outside the window . Where the school
setting affords a pleasant, changing view, win-
dows might be included as integral parts of the
classroom. Windows should be low enough for
the children to see through. When windows
would expose only the monotony of a brick
wall, the space traditionally given them might
better be used as space for classroom displays .

In the second case, skylights and translucent
wall materials are effective ways of providing
natural light in the classroom without losing
valuable wall space.

THE GENERAL AREA FOR GROUP ACTIVITIES

As already mentioned, a nursery schoolroom
comprises a general area and several specific
corners or alcoves for special activities . The
general area should be an open space of at
least 150 sq ft for group activities like singing,
dancing, and listening to a story.

It is frequently advisable to seat all the chil-
dren and adults around tables . The same tables
can be used in the art area, the reading area, or
the manipulative toy area as long as they can be
pulled together easily in the larger area for
group activities .

Music activities can take place in the general
area . Carts are needed here for a record player
and a tape recorder, and closed shelving for
items such as rhythm instruments, autoharp,
guitar, and drums.

The general area should have a central place
containing shelves for displays that change
every few days . The display shelf should be
about 4 ft long, with a bulletin board above it
and one shelf below. The shelf should be 15 to
20 in . high to accommodate small animal
cages, canned vegetables, and the like . A slid-
ing bulletin board over a fixed one would allow
various displays to be exposed or covered at
the teacher's will .
Where there is no opportunity to grow things

out of doors, a planter for raising flowers,
plants, or vegetables is essential . Other useful

Fig . 1
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equipment in the general area would include a
hot plate and a refrigerator .

THE BLOCK AREA

Blocks provide a wide variety of learning
opportunities . These opportunities include de-
velopment of self-expression, muscular coor-
dination, and cognitive skills . Building struc-
tures that are shared with and admired by
peers and teachers help the child view himself
positively .
The block area could be a little alcove (24 to

30 sq ft) outside of the major traffic area but
opening onto the general area . This arrange-
ment creates a protected space where children
can build something that won't be inadvertent-
ly knocked down by children engaged in other
activities, and it also provides the necessary
space for several children to play with the
blocks simultaneously .

Unpainted, rectangular unit blocks, uniform
in height and width but varying in length, are
used, along with blocks of various shapes-
triangular, curved, and so on . Blocks of the
same shape and length are stored in separate
stacks with enough space between the stacks
to make them easy to arrange . The lengths of
the blocks, which vary, are exposed rather than
the ends, which do not vary. Silhouettes paint-
ed on the shelves help the children to find and
replace the blocks by themselves . (See Fig. 2.)
At the beginning of the year, 16 lin ft of shelv-

ing, at least 11 in . deep and having at least 10
in . between shelves, is adequate . As the school
year progresses, more blocks are added. These
may be shelved in movable cabinets that can be
rolled into the classroom when needed, and
then left in the room . If the storage shelves for
the blocks are no higher than 2 ft, small items,
such as toy trains, cars, planes, boats, animals,
and figures of people, can be displayed on cab-
inet tops, their places marked by painted sil-
houettes .

MANIPULATIVE TOY AREA

Play with manipulative toys complements and
enhances some of what children learn when
playing with the blocks . By playing with
colored pegs and pegboards, lockboards, small
unit blocks, Cuisenaire rods, puzzles, felt

boards and geometric forms, nuts and bolts,
nesting cups, and similar toys, children can
learn colors and develop perceptions of size
and form as well as of mathematical concepts .
The manipulative toy area is basically a

quiet area where children work individually . It
can be by itself or part of the area for reading
and listening. Two or three two-shelf, open
cabinets are sufficient to display the manipula-
tive toys . Puzzles are best displayed on sloping
shelves so the children can see them all as they
select the ones they want to use . A cabinet
above the manipulative toy area is a good place
to Store toys and puzzles not currently in use ;
the number and complexity of toys and puzzles
are increased as the year progresses . A table
that can accommodate at least four or five chil-
dren should be located near the display cabi-
nets . (See Fig. 3.)

READING AND LISTENING AREA

Children will come, individually or together,
to the reading and listening area to look at
books, to be read to by the assistant or the
teacher, or to listen to a story on a tape re-
corder . These activities are probably more im-
portant for disadvantaged children than for
children from more advantaged homes. The
typical home of the disadvantaged child might
not have available sufficient kinds and quanti-
ties of children's reading material, and there
will probably not be a quiet, uncrowded place
for the child to learn to listen .
The reading and listening area should be a

quiet place well away from the block area, art
area, and housekeeping corner . The space
should be well defined either by walls and
dividers, by cabinets, or by a difference in
ceiling height, floor elevation, lighting, or
color and texture of floor or walls- This area
could be elevated two or three steps above
the general area, an arrangement that would
convey a feeling of its being special, separate,
and cozy . If elevated, it can also serve as a
platform for dramatic activity, and the children
can sit on the steps when they are being read
to.
The reading corner requires sufficient dis-

play-shelf space for showing the front cover
of each of 20 to 25 books. The highest shelf
should be no more than 3 ft-6 in . from the
floor-preferably 3 ft only . If the shelving

Fig. 2 Block carts. Colored silhouettes indicate storage locations .
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Sloping shelves for display of books and puzzles .

cannot be adjusted, there should be at least
14 in . between the two shelves . Thirty-two
lin ft of shelving provides enough space for
books.
There should be a place to display one book

and related small objects and pictures . An
adjacent bulletin board adds to the display .

In addition to the bookshelves and display
area, it is highly desirable to have a low
shelf or table, available to as many as six
children at a time, on which to place special-
ized learning equipment such as a cartridge
tape recorder .

DOLL AND HOUSEKEEPING AREA

The doll and housekeeping area requires a
dress-up area, dolls and necessary accessories,
cooking and eating utensils, and general
housekeeping equipment. Some authorities
feel that as the year progresses, the house-
keeping area should be increased, while other
authorities would gradually eliminate the area
completely .
The doll and housekeeping area is the area

most children will first turn to when they come
to nursery school . It is a link to the home, and
at the same time it provides the opportunity
for expanding the child's concept of what a
home can be. Some disadvantaged children
are unfamiliar with many things that teachers
assume are standard equipment or practices in
any home . Some families, for instance, may
not have organized meals when everyone sits
down together to eat . Instead, family members
eat at different times, and not necessarily at
a table.
The housekeeping area might present a

major problem-it can be so attractive to
children that some of them will want to spend
most of their time there. It is for this reason
that some authorities would begin the year
with a complete housekeeping corner and
gradually eliminate it . Presumably, as the area
is decreased, children will either move into
other areas of the room, or, if they remain in
the housekeeping area, become more creative
in their play.
The dress-up area is usually of great interest

to the children . It should include a child-size
chest of drawers and either hatboxes or open
shelves for dress-up clothing (shoes, hats,
jewelry, material suitable for belts, trains,
capes, veils), a full-length mirror, and a tele-



phone connected to another telephone else-
wlrare in the room . One telephone should be
pieced so that the child can look into the mirror
while talking . The second telephone need not
be fully enclosed, but neither should the child
fee able to see or hear (except through the
receiver) the one to whom he is talking .
Dolls and the necessary accessories also

provide important opportunities for learning .
Though their own explorations and through
mrsaractions with the teacher, children learn
saaures, the names and functions of objects,
tenors, manipulative skills, and the routines
of their own daily living-dressing, eating,
going to bed, and the like .
The cooking area requires a child's stove and

refrigerator, cooking utensils, other equipment
such as plastic fruits and vegetables, and a
container for juice or milk . There could also be
a sink, open shelves, and a pegboard . The
shelves would hold table flatware as well as
many of the other utensils found in the aver-
age kitchen . There should be enough space
between objects to present an orderly ap-
pearance, and the pegboard should have sil-
houettes of each object to encourage the
children to return each item to its place. A
child-size table and chairs complete the
cooking area .

Finally, the housekeeping area should in-
clude places for a child-size ironing board, iron,
clotheslines, mop, dustpan, and broom.

ART AREA

In the art area, a few children at a time paint
pictures ; make finger paintings, collages,
and mobiles ; or play with clay, modeling com-
pound, paste, crayons, marking pens, and an
assortment of other material such as soda
straws and pipe cleaners .
The art area should be away from heavy

room traffic and should have limited access .
It requires a sink for washing hands and
cleaning paintbrushes and sponges. Ideally,

there would be two sinks -one at the appro-
priate height for the teacher and a lower one
for the children . If only one can be provided,
it should be at the appropriate height for the
children's use.
Two kinds of storage space in the art area

are desirable .
In the first, sheets of newsprint (usually 18

by 24 in .) and of colored construction paper
should be stored within easy reach of the
children . Construction paper should be ar-
ranged so that a child can take one color with-
out disturbing the other stacks . The teacher
might also store crayons, marking pens, and
paintbrushes here.

The second storage space, for such things
as scissors and paints, should be closed and
out of the reach of the children . The storage
cabinets can also serve as room dividers .
The art area should have space enough for

two or more children to paint at one time . A
regular easel with room for painting on either
side is satisfactory ; or three or four easels side
by side could be provided by sloping a long
piece of plywood or masonite out from a wall
or room divider . The latter arrangement has the
virtue of providing more work area in less
space, and it allows the young painters to ad-
mire each other's work . Easels should be easy
to clean, and the tray that holds the paints and
brushes should be removable for cleaning .
A table is important in this area . It should

be large enough to accommodate four children
playing with clay, using finger paints, or
pasting collages . The table should be about
18 in . high and have a work area of 15 sq ft or
more .

Art activities provide a feeling of accomplish-
ment and recognition that helps a child feel
positive about himself . One of the ways to
reinforce this is to display the child's paintings,
but to display all the children's paintings
simultaneously destroys the clarity and at-
tractiveness of the room . If, somewhere in the
room, at child's eye level, a display space is
provided for five or six 18- by 24-in. pictures,
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and if the pictures are frequently changed,
each child can see his work exhibited many
times during a year . It is not necessary to dis-
play all the children's art work at once .
Provisions should be made for hanging

paintings to dry . There should be enough space
for at least 12 paintings to dry at one time .

TUTORING BOOTH

It is essential that an enclosed space be pro-
vided for teaching one child at a time . The
enclosed space, or tutoring booth, enables
a child to be free of distractions while working
with a teacher or with specialized teaching

Fig . 4.

	

Individual cubicles .

Fig . 5

	

Proposed nursery .
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equipment . This space might also serve as a
testing area or simply as a place where a child
can be alone with an adult . These activities
are important and such a space should be pro-
vided even if, as a consequence, the size of the
main room is reduced .

In some instances, it might be feasible to

create a room within a room by enclosing an
area large enough to accommodate a smell
group of five or six who could work away from
the distractions of the rest of the class . If only
one teacher is to be present in the class, the
walls should be transparent to allow the
teacher visual control.
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INDIVIDUAL CUBICLES FOR STORAGE

Each child should have a place of his own in
which to hang his hat and coat, set his rubbers
or overshoes, and store things that belong to
him . These cubicles, or cubbies, should be
about t ft deep, t ft wide, and 4 ft-6 in . high .
The child should be able to sit down in or near
his cubicle to put on his shoes . (See Fig . 4 .)

TOILETS

Where rest rooms for the children are not
adjacent to the classroom, inordinate time is
wasted in moving children to and from the rest
room . If rest rooms are integral parts of the
classroom, children can use them indepen-
dently and develop self-reliance .

The theory that the fixtures should resemble
those in the children's homes has merit, but
the overriding considerations are convenience
and utility . The wash basin and toilets should
be appropriately sized for children .

STORAGE SPACE

To ensure an orderly end neat room and reduce
the number of stimuli present et any one time,
storage space outside the classroom is im-
portant . It can also serve as a utility area for
the teacher and should contain a large sink for
preparation of paints and for cleaning up .

If a sink is provided here for the teacher,
only one sink, placed between the art and
housekeeping areas, is necessary in the class-
room . The hot plate used in the classroom and
a refrigerator for keeping milk and juice belong
in the outside storage room if possible .

OUTDOOR PLAY AREA

The outdoor play area could include a planting
area, a sandbox, an open area for play with
balls, hoops, inner tubes, boxes, and boards .
Ideally, some part of this area would be shel-
tered to allow the children to spend some time
outdoors during inclement weather .
A storage space is needed for the outdoor

equipment .

OBSERVATION SPACE

An observation area is desirable for programs
that encourage parents to observe classes and
to become more involved with the school end
the education of the child . A combination of
one-way glass, microphones, and earphones
will ensure separation of pupils and observers ;
one-way glass with a louvered panel would suf-
fice . (See Fig . 5 .)

Ideally, the observation area should be t
or 2 ft higher than the regular classroom . That
would give the observer a good view over the
low room dividers and would leave the wall
space below the observation windows free
for cabinet and display space .

An alternative to an observation room is e
closed-circuit television setup that provides
viewing at a location removed from the class-
room .

Acoustical control in the classroom is essen-
tial . Without this control it is virtually impos-
sible to hear or to transmit the speech of the
children . Sound-absorbing ceiling and wall
tile, draperies, and carpet all merit considera-
tion for inclusion in the classroom .

The observation area should open directly
on the corridor or outside, allowing observers
to come and go without interfering with the
children and the teachers .
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Fig. 1

	

Children's center space organisation . Source : "Memo to Architects," New York City Housing Authority,
New York .
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CHILD CARE CENTERS

EQUIPMENT SCHEDULE
FOR FIGS. (2) AND (3)

1 Sink
2 Refrigerator
3 Range w/oven
4 Cabinets/worktop
5 Cabinets wall type
6 Clinical sink
7 High chair
8 Crib
9 Play pen

Fig. 2 Care center for 25 children: (a) playtime
arrangement; (b) cot arrangement for naptime .

Fig. 3

	

Care center for a 50-child population. (From Department of Defense Definitive Designs, Department of the Navy, Washington, 1968 .(
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INTRODUCTION

School building has passed through the years
and styles of building to finally free itself of the
constraints of building in some certain way.
The response now is to the real needs and
reasons for education, to change and flexibility
and an awareness that the buildings are simply
and primarily for children to learn in, teachers
to teach and learn in, and staff and parents to
"land a hand" in .

The log cabin and the one-room little red
schoolhouse are a far cry from the prideful
community institutions of the early 1900s . But
are they indeed so far from ungraded schools,
modular scheduling, turf space, magnet
schools, and a host of self-initiative plans?
The technological and communication races

pace and outpace people's performance and
their acquaintance and acceptance of ever-new
ideas and increasing information . Learning
must be accelerated, horizons broadened, and
differences narrowed between urban and rural
communities . Still, some communities are
doing better and have more innovative pro-
grams, more responsive staffs, and more total
determination . The facilities alone can only
do part of the job .

Education is life and people doing things.
The school is both a kind of shelter and a kind
of stage . It brings together children and adults
on the cloy-to-day business of contending,
learning, working hard, having fun, and grow-
ing up . It focuses attention and is a focus of
attention . It is its own community and a critical
part of the total community .
The process of planning a school which will

respond to the real needs of learning, teaching
philosophies and community objectives and
which will really meet the basic uncommon
denominator, its children, is complex and
challenging . It demands a nice balance of
experience, wisdom, professional skills, and
uncommon sense on the pert of all involved .
Only part of the objective should be a well-

conceived, efficient, practical, soundly con-
structed, quality building . It must, too, be
changeable and compatible with its children
and its own community of users . Buildings do
not die of old age, but of design obsolescence
or overindulgence . The architect is and should
be regularly challenged to conceive ways in
which school facilities may be designed not
only to be a practical, efficient response to the
needs of today's teaching technologies, but
also to anticipate the inevitable changes by
which learning will become an entirely different
experience.

Environment
The architect's efforts must be put into the
creation of a school which actively and attrac-
tively suits the functions of the education it
serves and which not only accommodates but
also contributes a very special environment

for learning . "Environment for learning" con-
notes a broad range of special qualities,
evidenced by many characteristics of a build-
ing's design . The physical aspects of environ-
ment-those relating to the bodily senses of
temperature, vision, and hearing-may be
relatively well controlled by known engineering
methods . Those environmental qualities which
affect emotions and behavior are far more
difficult to accomplish through building design
since they are not subject to established
formulas or systems . Human scale, hominess,
warmth, excitement, and repose are recogniz-
able attributes of a building which engenders
real responses from its occupants . The environ-
ment of a school should be one which actively
stimulates the development of human beings-
socially, intellectually, physically, and emo-
tionally . Creating an environment, and not
just a space, should not be a bonus, but rather
is a minimum essential .

Program Involvement
The architect properly seeks to provide ser-
vices early in the planning stages prior to the
actual design and construction of school
facilities . This is so that he can contribute
with the best of his experience and technical
knowledge in the processes of site selection,
preparation for bond issue referenda, time
scheduling, programming, and budgeting .
During the early planning stages the architect
may gain insight into the philosophical atti-
tudes of the school board and administrators
end the nature of the community or neighbor-
hood for which new or added school facilities
are needed. It is during this time that ideas
can be exchanged .
The architect should know the community

he serves by considering as parts of his total
responsibility the following :

1 . The nature of the total community setting
and its people

2 . The character of the neighborhood sur-
rounding the site, e .g ., high-density multi-
family, single family, mixed uses, obsolete,
declining, stable, or growing, and the presence
of significant environmental influences such
an air or noise pollution

3 . The projected rate of growth, if the com-
munity is developing, as an indicator of phased
construction of the school
Teaching and learning programs must be

formulated and facilities must be planned in
response to the anticipated educational, cul-
tural, and social needs not only of the school-
age members of the community but of the adult
group as well . A predominantly vocational-
technical orientation is generally indicated for
a school in a largely industrial community .
In an area where a high percentage of students
go on to college, the school's curriculum must
include preparatory liberal arts subjects . The
intensified academic programs necessary today
are tempting communities to extend the typical

nine-month school year end to lengthen the
school day . Summer sessions are becoming
conventional both for makeup work and for
programs of acceleration and enrichment .
Some communities have implemented full
twelve-month use of their facilities, some an
a basis of 45 days of school, 15 days of vaca-
tion . Extracurricular activities, most of which
are offshoots of formal scholastic work, such
as foreign language and science clubs, school
publications, special music groups and dramat-
ic organizations, are carried over into after-
school hours and evenings .

In addition to housing the regular school
programs, the building will probably also
accommodate adult evening classes, PTA
meetings, public lectures, concerts, and similar
educational-cultural events . Add to these a
variety of civic functions, such as town meet-
ings and park recreation projects, and we have
the "town hall" school busily serving as its
community's educational and cultural center
practically around the clock and all year long .

All these considerations influence the broad
strokes of decision making for the form of the
school . Beyond these are the "educational
specifications," which spell out the details of
the school program in terms of optimum size
of enrollment ; teaching loads ; scheduling
(modular or conventional) ; organization of the
instructional program ("school within a school,"
"house plan") ; learning methods (team teach-
ing, individualized instruction, independent
study) ; and all the mechanical, electronic, and
audio-visual aids to the learning process, in
addition to the library as "instructional mate-
rials center ." Additionally, physical education,
competitive athletics, recreation, cultural, and
social needs must be accounted for .

Space, Quality, Cost
These functions together make up the plan-
dictating, form-generating influences that the
school board, administration, citizens com-
mittees, and architect must consider in estab-
lishing the priorities of space, quality, and cost
which will govern the design and construction
of the new facilities . It is axiomatic that these
factors shall be placed in balance, if the results
are not somehow to be frustrated . In applying
the space X quality = cost formula, only two
factors can be fixed by the client . The architect
must be allowed to vary the third ; i .e ., if space
end cost are rigid requirements, the only vari-
able then is quality of materials and construc-
tion . Obviously, inefficient planning can rob the
administration of space urgently needed to
carry out the desired programs . Unless appro-
priate materials, equipment, and finishes are
used, the board of education will be forever
burdened by excessive maintenance and opera-
tion costs ; and if, through lack of discipline
over these factors of space and quality, the
project cost exceeds the funds that have been
voted, the community will, assuredly, be most
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articulate in voicing its displeasure . In school
design the architect must reject wishful think-
ing, whether it be his own or that of his client .

It is rarely understood by voters that the
overwhelming cost of the school system is
for teachers' salaries and related educational
expense . Even if schools cost nothing to build,
the effect on a citizen's tax bill for education
would be relatively trivial . Depending on
whether a school district is well established
with existing buildings, or newly created with
buildings yet to be built, the budget for the
building and financing of the physical plant
over its lifetime varies from 5 to t S percent of
the cost of educating a child . Of this cost ap-
proximately half is chargeable to financing-
the interest paid on bonds . Cheap and inade-
quate educational facilities save little initially
and, for the long run, are indeed poor invest-
ments and are permanent handicaps to the
learning/teething process . Therefore, those
who defend high quality do so on sound eco-
nomic ground . The benefits of education
require no defense.

All of what goes into a school, what must be
considered is outlined in the following pages.
The task is complex, the options are many,
involving the input of people, money, effort,
patience, and finally providing a gratifying
reward when the job's been done well . Schools
can be and should be fun to be in, for everyone.

By STANTON LEGGETT, Educational
Consultant

EDUCATIONAL CONSULTING
Purpose
In order to state the needs of an educational
institution and to relate a facility more closely
to the educational program, communities,
schools, and colleges increasingly use an edu-
cational consultant as a primary member of the
planning team . A school planning project,
whether for a new building or for a master plan
for an institution, should be used not only to
construct a good facility but to provide a set-
ting for effective restudy of educational pro-
grams and to allow a time for examining new
perspectives of learning . With close personal
contact between a consultant with wide experi-
ence and a faculty that must search its collec-
tive soul before the concrete is poured, a prime
time is created for real in-service education .
The operative word is real.

rrocedure
As in education, the name of the game is pro-
cess. While the assessable outcomes of a facili-
ty planning procedure are most important, dol-
lars for consulting services can be used twice :
once for the building product end once for the
process of involving many people in planning
and decision making .

Greatest advantage con come by designating
a planning cadre who will ultimately take over
operation of the new institution . Alternatively,
a group of potential operators of the education-
al system could be involved . Further options in-
clude general participation by parallel staff
members from other schools or colleges .
When groups to participate and to be in .

volved are Identified, one useful device is to
select a steering committee . Hopefully, a steer-
ing committee will include a cross section of
the people who will be involved, people with
optimistic but not necessarily similar views .

Also it should be composed so that it will give
credibility to the work of the committee . The
steering committee should steer . The consul-
tant should become working staff for the
committee .

The planning process should involve as many
people as possible, and the consultant must be
responsive to the direction of the educational
institution . The consultant is a temporary em-
ployee of the school system . The school system
should induct the consultant Into the problem,
providing wide opportunities for him to get to
know where the institution is going, what the
educational aspirations of the community are,
and how the new facility should help the sys-
tem achieve its goals .
While the process of induction is going on,

where many people tell the consultant about
the problem or the purpose, the consultant is
making his contribution . This is, essentially, to
widen the spectrum of choices or options that
are considered by those involved in the plan-
ning process . Viewing and discussing ways to
meet objectives should go on for some time-
long enough so that all the participants feel that
they have really explored and participated, but
not so long that frustration sets in .

The consultant somewhere along in the pro-
cess takes on another role-organizer of chaos .
It is his task, as temporary staff to a decision-
making organization, to develop a first docu-
ment which states the problems and offers a
set of alternatives to consider in decision mak-
ing about general directions . Such a report
should be made widely available to the staff or
the involved group for review, critique, revi-
sion, deletion, and addition . A program of
needs for a building or the base for a master
plan evolves from the basic study and evalua-
tion of options, leading through successive re-
visions to descriptions of spaces in terms of
numbers, sizes, and characteristics .

EDUCATIONAL SPECIFICATIONS

The development of a formal document of edu-
cational specifications for new educational fa-
cilities is now accepted practice in approaching
the construction of educational projects of any
consequence . The document is designed to for-
malize and organize the needs of the users of
the school so that the design can be developed
to house these needs .

Outline of Educational Program Document
t . Educational concept of the facility . A brief

statement should be made of the educa-
tional goals and purposes to be accommo-
dated by the facility. Discussion of the ed-
ucational philosophy to be followed is
necessary. Make a general description of
the facility and its basic elements . Drew
up a statement of design objectives .

2 . Activity program and space requirements .
Make a general description of the as-
sumed academic curriculum and other ac-
tivities at the facility. Make a general de-
scription of types of space required and
teaching methods to be used . Data are to
be summarized in four charts :
a . Activity program chart
b . Space requirements and utilization

chart
c . Area summary chart
d. Environmental conditions chart

3 . Detailed area and equipment require-
ments . For each activity area, write a nar-
rative outline of how the various spaces in
it will be used, their relationship to each
other, and their relationship to other parts
of the facility. For each activity area, pro-
vide a detailed list of all spaces, giving
areas and equipment for each . Data are to

be summarized on two standard forms :
a . Space list
b . Equipment list

Flexibility and Change
All schools must be as flexible as possible in
terms of space . The spaces in them must be
easily adaptable to new uses and arrangements
in the future. The types end division of spaces
given in the program should not imply struc-
tures that cannot be easily modified for chang-
ing needs in the future .
The operative idea in the traditional view of

educational specifications is specific . The ap-
proach assumes that a school or college can be
"frozen" et a point and fixed there with all the
elements held constant while the architect de-
signs an environment . Change an element and
the design process must start over again, for
the "program" has changed .

It is not easy to describe a viable alternative
to this process, because the human mind can-
not deal realistically with an infinite number of
variables at the same time and come up with a
definite and specific answer, be it a building or
educational program . When we have fully
learned to supplement the mind of man with the
memory of a computer, we will have better suc-
cess in dealing with the dynamics of a school or
college and the creative environment .

The school is a planning process, an enve-
lope for change . The objective is to develop a
building that provides the environment for
growth and change, not to pin education down .

Process
The educational specifications for a school that
emphasizes process are as general a set of
specifications as it is possible to agree upon
while, at the same time, securing an appropri-
ate building . To as large a degree as possible,
the arrangement of the apace, the staffing of
the school, and the deployment of the re-
sources should be left up to the people who will
use the school . The educational specifications
will be the beginning of the planning process
which will continue through the life of the
school . The specifications may describe the
first of any environmental settings for learning
experience .

Part of the design process should be to cre-
ate models of teaching spaces so that the plan-
ning group for the school (teachers, students,
and parents) could make value judgments
about the use of space end try them out. These
models serve as bases for simulations . People
learn a great deal from simulations, for in this
manner the consequences of actions or deci-
eions are seen graphically and realistically .
The educational specifications can help by

being constructed on a modular basis and by
including examples of the options that exist
within the more generalized requirements . The
architects con contribute much by graphically
representing the wide variety of ways people
con organize themselves within the pliable, yet
not anonymous, environment the architects
have created for them .
The educational consultant is not an archi-

tect, nor vice verse . As the planning process
moves from words toward lines, the consul-
tant's role changes . The planning organization,
of which he is a part, responds to the designs of
the architect . For this is a team process . A good
team uses all the qualities of the participants
as fully as possible and shifts roles unobtru-
sively, but responsibly .

ARCHITECTURAL PROGRAMMING

Architectural programming is the specific

defining and analysis of physical needs . It is
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also the defining and analysis of constraints,
like budget, code, site, and time schedules
imposed upon those needs. Architectural pro-
gramming is not educational programming, but
follows end evolves from it .

Objectives
The prime objective is to define the problem :
to clearly state the physical spaces required,
the uses of these spaces, the functional rela-
tionship between them, end the occupancy end
equipment needs of each space, all in a format
understood and approved by the client .

Procedure
The first step is to determine who will partici-
pate in the planning process to follow. In-
cluded should be the owner, the educational
consultants if involved, the architect, and any
others who will have a direct bearing on the
end result . These representatives should have
the authority to make the day-to-day decisions
on the formation of the program. In the case of
a larger project, such as an urban high school,
additional consultants may be required . They
should be brought into the programming pro-
cess as soon as possible so that the end result
benefits best from their expertise when their
recommendations of basic philosophy and
policy are incorporated .
Secondly, a time schedule should be set

with a final target date . It is essential . It should
go beyond the programming phase and relate
to an overall schedule including completion of
construction and occupancy. Adherence to a
schedule from the very outset imposes a con-
structive discipline and a healthy sense of
urgency encouraging interaction among the
participants . Modification or change of a
schedule can then be appraised in light of the
overall effect on time of occupancy. The time
schedule clearly defines those points in time
when approvals and reviews are required or
desirable .

Thirdly, there should be a sequence and
methodology: establishing the aims, organizing
and collecting the facts, seeking out meaning-
ful inherent concepts, and determining the
needs (not wants) consistent with realistic
constraint . The needs should then be stated in
terms of interior and exterior spaces, site,
budget, and time schedule .

Fourth, there should be a format and tech-
nique that graphically portray the parts. A
picture is worth a pile of words. The technique
should be consistently followed so that the
continuing experiences can be added and their
implications made clearly visible .

Finally, meetings should be scheduled in a
"neutral" location . Meetings do not have to
take place in the school building . In fact, there
may be fewer interruptions elsewhere, and new
ideas might be generated best in new surround-
ings where inhibitions are left behind .

Content
Acomplete architectural program should con-
tain the following information:

1 . Statement of use by owner. Adult educa-
tion, community concerts, and other similar
activities have a direct bearing on the planning
of schools. In some urban schools, for ex-
ample, specialized instruction in one school
serving students throughout the city might
require much more ample access into the site,
as well as extraordinary circulations and toilet
requirements . The complete, intended use of
the facility should be made clear, as well as its
place in a total educational system since that
too may affect its future use.
2. Basic concepts of teaching/administre-

tion . What the approach to teaching and admin-

!staring will be has critical influence on space
needs, size, and building type . Team teaching
and differentiated staffing would call for large
open space and a variety of space sizes. Modu-
lar scheduling in a variety of class time periods
dramatically affects space utilization . Will it be
an open campus with students free to leave the
building during "free" periods, or must the
entire student body be housed in the building's
spaces during all periods? Will there be study
halls or free library or lounge access? Will the
school be divided into subschools? Particularly
in larger schools and school systems the
matter of food service can influence decisions
on plan organization and program organization .
Counseling arrangements can be related to the
administration offices or faculty-department
grouping . The whole concern of administrative
centralization versus decentralization can pull
a plan one way or another.

3. Spaces to be provided . All details of the
space requirements should be recorded, their
size, how many of each size, the number of
occupants in each space, the number of teach-
ing stations, the equipment demands, their
relationship and functions, and other special
comments should be noted . With even a mini-
mal experience in school design, a format can
be developed to cover all basic types of school
facilities as a checklist in developing a par-
ticular program. Through experience, certain
guidelines and "rules of thumb" have been
developed for school planning . Unit areas have
gradually increased over the years, with the
trend toward more individualized instruction,
more specialized and diverse course offerings,
and greater reliance on special equipment.
Typical basis for calculation includes number
of students per teaching station, area per
student by types of space, gross square feet per
student, and cost per student.
4. Graphic representation . It is most useful

and makes clear to everyone relative sizes and
priorities for consideration if the individual
program parts and their numbers are graphical-
ly illustrated . All interior spaces and exterior
spaces like playfields and parking lots should
be shown to give a good overall picture of what
the total space needs are in relation to land
available and what various parts of the program
physically represent in area relation to others .
Some initial bulk areas may be additionally
included to represent circulation, storage,
and service requirements, and to indicate the
relationship between net and gross areas .

5. Limits/constraints . It is also a prudent
reminder to carefully note the various con-
straints on the programming process, like
budget, time schedule, codes, insurance provi-
sions and ratings, zoning and special use
requirements, net to gross area limits or projec-
tions, and any special considerations (e .g .,
required review processes by government or
other review agencies). Soil borings, site sur-
veys, end information about utility services
should be a part of the program data as well .
6. Architectural statement. Just as the

owner's intended use and teaching-adminis-
trative philosophy will significantly guide the
formation of the program, so the architect's
basic planning approach to the particular
problem should be written end recorded as part
of the programming process . While this could
not or should not be developed until the archi-
tect has learned enough about the problem,
its incorporation into the programming docu-
ment can thereafter serve as an important
guide for the others who will be involved in
making decisions that should relate more
clearly to a common philosophy and assure a
more consistent and better end result . Also,
for reviews by various approval groups, wheth-
er they be the school owner or a code official,
having all the "whys" stated clarifies under-
standing and minimizes misinterpretation .

Summary
The architectural program then is the basis for
beginning the building, and the more informa-
tion collected at the outset, and properly
evaluated, the more successful the planning
process and end result will be . Time and
thought carefully spent in programming will
bring everyone's ideas together at the outset,
give everyone a chance to make his contribu-
tion, and advance the project in an orderly
manner .

FINANCING
Programming procedures and determinations
quickly come to a collision course with finan-
cial limitations, and almost invariably the
building program has to be adjusted to conform
to the hard reality of financial possibilities .
The nature of financing school buildings hinges
on the type of school and its sponsorship . The
job of getting the money is becoming increas-
ingly harder as more complex government
funding procedures come into effect, tax al-
locations are spread across consolidated
districts, and the trend to more centralized
control and management increases . Campaigns
for bond issues and tax increases must become
more effective, newspaper publicity, coffee
klatches, and public to-dos must be more ob-
jectively organized to convince an increasingly
well-informed, interested, but demanding
public.

Both new communities and old residential-
based communities have problems in funding
new schools end programs because of the
limits of assessed valuation of their total
properties . This prompts a search for state and
federal support and a concern about the pos-
sible loss of local prerogatives . New tax
revenues are being sought within the com-
munities by charging for more services and
pursuing zoning changes toward a wider mix
of community to accomplish a broader tax
base .

Types of Financing
A given project will normally be in one of the
following categories, requiring a related type
of financing :

1 . School districts with taxing power.
Major building projects are financed by a bond
issue referendum within the limits established
by the differential between existing indebted-
ness end an allowed percentage of current
assessed valuation of taxable property in the
district .
2. School systems under local government.

Project funds are received as appropriations
which may or may not represent proceeds from
sales of bonds by the governmental taxing
authority .
3. Private schools. Funding is primarily

dependent on bequests, contributions, end
mortgage loans. Under special circumstances
some facilities may be funded by federal
agencies .
These categories, and the traditional meth-

ods of financing characteristic of each, general-
ly apply to institutions of higher learning, as
well as to secondary and elementary schools.
Near exhaustion of traditional financing
sources has led in recent years to the develop-
ment of methods of supplemental aid or pro-
cedures for lifting the entire burden of capital
investment from the school or institution .
Federal legislation provides grants-in-aid and

self-liquidating loans to qualifying institutions
through agencies of the Department of Health,
Education, and Welfare and to a limited degree
through agencies of the Department of Housing
and Urban Renewal . State and local govern-
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merits have assistance programs of their own.
A growing trend is toward the establishment
of school building authorities or commissions,
which will finance and construct buildings for
occupancy by a school on a rentlike basis,
with costs paid out of operating income .

It has become a routine obligation of school
administrators to keep themselves informed
about all agencies and assistance programs
which may be available to help in financing a
project or, in some cases, to make traditional
funding unnecessary .

Programming and Budgeting

Financing patterns have critical effects on the
design and planning of school facilities . If the
amount of a bond issue or an appropriation
has been established prior to programming or
detail planning, the scope of the project will
be rigidly limited by that amount . The only
flexibility then lies in a supplemental bond
issue or appropriation, which is usually not
feasible . If planning funds are available, pro-
gramming and preparation of preliminary plans
and estimates should be carried out prior to
the establishment of a fixed amount of funds
available for the project .

If assistance in financing is obtained from
outside agencies, these agencies will become
reviewing authorities with their own require-
ments and standards which will directly affect
the implementation of the program. Such
requirements may include any or all of the
following:

1 . A maximum allowable cost per square
foot

2 . A minimum required ratio of net instruc-
tional area to gross building area

3 . Use of governmental specification
standards
4 . Specified bidding procedures
5. Designation of construction labor pay

scale
In contemplating allowable costs for a pro-

posed project, there must first exist a clear
idea of all the costs involved . If there is a mil-
lion dollars to spend, a million-dollar building
cannot be built . The project budget must cover
all costs related to the project which are
chargeable to the capital funds available . A
typical project budget would contain allow-
ances for the following items:

1 . Construction cost of building facilities
2. Site development and utility connections
3. Fixed equipment
4. Architectural and engineering fees
5. Contingency allowance
Additional budget items might include land

acquisition, demolition of existing buildings,
landscaping, movable equipment and furnish-
ings, legal fees, special consultant fees, and
miscellaneous special expenses . As a rule of
thumb, in the average building project, con-
struction cost cannot exceed three-quarters
of the allowable project cost amount . If the
project requires an unusual amount of furnish-
ings and equipment, or if unusual site condi-
tions add heavily to site-related costs, the
allowable ratio for building construction cost
will be correspondingly reduced.

THE LEARNING ENVIRONMENT

Economics of Comfort Conditioning

Business and industry have amply proved that
people perform more efficiently in ideally con-
trolled surroundings, and equally well support-

ed is the fact that financial savings have been
made . Translating these arguments to the
school situation, it can be said that if students
learn and teachers instruct more efficiently in
a controlled learning environment, more stu-
dents can be educated in less time, hence at
a lower cost per student. If the building is
conditioned for effective 12-month operation
and is made attractive for intensive community
use, it can certainly be said to be more efficient-
ly and economically used .
Certain characteristics of building designs

appropriate to total environment conditioning
may, if the educational program permits, facili-
tate more economical construction, particu-
larlyif imagination is used in planning . The com-
pact plan, for example, produces minimum ex-
terior wall area, reduces piping runs, uses cor-
ridors and service areas most efficiently, and
can be substantially more economical to build,
operate, and maintain than other plan
arrangements .
More and better use of the school build-

ings is, in itself, an economy to the community.
Add to this the broadened educational and cul-
tural advantages to the community at large, and
it becomes apparent that the totally comfort-
conditioned school is both practical and neces-
sary .

Architectural Functions

The mechanical elements are the basic, but not
the only, considerations for the entire job of
climate control . The orientation, the plan ar-
rangement, the design of the building, and the
materials used can contribute to the quality of
comfort achieved and to the economy (see Fig.
1) . Consider the following :

1 . Plait . Less room and exterior wall expo-
sure in a compact, multistory building will cost
less to heat and cool than a sprawling, one-
story arrangement of equal area and cubage . A
plan consisting of predominantly interior class-
room spaces and peripheral corridors provides
flexibility of space and economies in heating
and cooling.

2. Orientation . Classroom windows facing
east or west receive excessive heat from the
sun. Although this fact assists heating in cold
weather, the cooling problem is generally
greater . As a general rule, it is preferable to
face the majority of rooms north or south.
3. Fenestration. "Windowless" buildings

are entirely practical : they save on initial cost,

maintenance, and heat loss and are free of out-
side dust, smoke, odors, and noise. Some
windows should be introduced, however, to
avoid that "closed-in" feeling . On the other
hand, equally strong arguments can and have
been made for the other environmental advan-
tages of large window areas, the benefits of
close relationship to the out-of-doors, and the
welcome of light and sunshine to one's physi-
cal being.
4 . Solar controls . Wide roof overhangs,

solar screens, glass block, and similar devices
to control sunlight are no longer as essential .
The use of heat-absorbing glass reduces glare
and light transmission and produces econo-
mies in the HVAC system design . Cleaner, sim-
pler, far less expensive designs are now possi-
ble with uniform, high-level electrical illumina-
tion .

5. Insulation . Adequate insulation of roofs
and exterior walls reduces both heat loss and
heat gain far more than is generally supposed .
Even double glazing adds measurably to more
economical climate control .
6. Space conditioning . Skillful use of light-

ing, acoustic materials, and color and form in
school design are essential ingredients of con-
ditioning space in the learning environment
and, properly applied, act upon our senses of
sight and hearing to cause reactions conducive
to better learning and teaching .
7. Lighting . Good lighting design involves

locating illumination sources so that work
areas receive adequate light free of glare and
excessive contrast or shadow . Both natural and
artificial light must be controllable to eliminate
glaring shafts of sunlight or to darken the room
for projecting pictures . It is desirable to use
some incandescent lighting, strategically
placed, to create points of variety and accent
in the more conventional all-fluorescent sys-
tems .

a . Acoustics . Acoustical control involves
containment, absorption, and reflection or rein-
forcement of sound . According to the circum-
stances of the listener, sound should be pre-
vented from leaving a space when it will
disturb people in adjacent rooms. Certain
amounts of acoustically absorbent material
must be used to "soak up" noise in such areas
as corridors, toilets, and cafeterias . Accurate
and comfortable hearing of music in an audi-
torium depends on projecting sound from re-
flection from some surfaces, but absorption in
others to prevent distracting ethos ; a speaker's
voice may have to be reinforced by an amplifier
in large rooms.

9. Colors . Color is a psychological aid to
learning . Tastefully used, it can enhance envi-
ronment, engendering a cheerful, receptive
mood . Bright, warm colors stimulate excite-
ment and action in the gymnasium; soft, cool
colors create a quiet atmosphere in places of
study.
10 . Form . The physical shapes of our sur-

roundings also have psychological effects
which can favorably influence learning . Large
rooms, such as the library, cafeteria, or audi-
torium require higher ceilings, for a sense
of airy freedom, than do small offices and
conference rooms; corridors should be offset,
widened occasionally, and given a view in
order to avoid the feeling of interminable con-
stricting length ; an atmosphere of spacious-
ness, or lack of confinement, can be created by
making some interior partitions of glass. This
is particularly important when the plan design
involves large areas of interior spaces, made
possible by a climate-conditioned system .
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SITE SELECTION

The farsighted school board will project its
needs well into the future and select and
acquire sites while land is still available and
cheap . Such prudent long-range planning is
facilitated by consultation with local county
or regional planning agencies that possess
knowledge and appreciation of the long-term
system needs and growth patterns on com-
munity development . Frequently, large-scale
development builders can be persuaded to
dedicate land to community purposes well in
advance of need with consequent savings to
taxpayers . The following is a list of basic items
for use in the selection of a school site .

I . Present and future environment . Eco-
nomic, social, and housing makeup of
community

II . Integration with community planning .
Potential housing expansion relative to
size, need, and location
Zoning requirements, limitations or
restrictions

Ill . Role in comprehensive school building
plan . Relationship to high schools and
other elementary schools in same dis-
trict (township, county, or community)

IV . Site characteristics . Site location-
urban, suburban, or rural (determines
demand for minimum and maximum
space required) ; percent of usability of
site for building, recreation and play-
fields, parking, roads, and services ;
soil conditions-water table, flood plan,
adjacent watersheds, and suitable mate-
rials for structural applications

V . Utility services . Utilities-availability
and cost of electrical service, sanitary
service (if none, feasibility of sewage
treatment plant or septic tank) ; initial
cost of land versus cost of land versus
cost of improvements

SITE PLANNING

Analysis of Site and Surrounding Area

Site analysis, synthesis, and design are best
developed by a team including the architect,
landscape architect, and engineer working
closely with the client . Using the checklist
outline below, this analysis should be based
on the specifics of the site and surrounding

Fig . 1
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area, the educational program, and community
relationships.

I . Site analysis and evaluation
A . Location

1 . Regional
2 . Vicinity

B . Description
1 . Size and survey locations
2 . Existing conditions

a . Soils-classification and uses
b. Topography-contours

	

and
grade elevations

c. Hydrography-flood plain, wa-
tershed, streams, lakes and
swamps

d. Structures-existing

	

types,
historic value or landmarks

e . Easements-widths and de-
scriptions

f. Vegetation-type and size of
materials

g.

	

Utilities- sanitary, storm, water,
gas, and electric

h. Wind and Sun-precipitation
and humidity

i. Natural features and present
land use

C . Zoning
1 . Type and restrictions

D. Environmental conditions
1 . Noise, vibration, and interference

a . Aircraft
b . Railroad
c . Auto
d. Commercial
a . Electrical
f. Radar
g . Industrial

2 . Smoke and smog
E . Access road characteristics

1 . Type-paved, unpaved, etc .
2 . Width-paving and right-of-way
3 . Volume-daily average and peaks
4 . Planned improvements-widening,

extensions, expressways
5 . Traffic patterns-regional, city and

local

n . Site requirements
A . Vehicular

1 . Parking requirements
a . Executive
b . Employee
c . Visitor

2 . Service
3 . Maintenance equipment
4 . Public transportation

B . Pedestrian
1 . Circulation
2 . Recreation
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C. Utilities
1 . Normal requirement
2. Special requirement

D. Miscellaneous
1 . Police and fire protection-dis-

tance, location, municipality,
jurisdiction .

2. Exhibit areas
3. Community use

Land Use
Space Allocation

	

Studies should incorporate all
the elements and spaces required by the total
developed program . In addition, any limitations
which may be caused by specific site condi-
tions should be noted .

Relationships The relationships of these pro-
posed site elements and spaces to each other
and to the site are best developed visually as
diagrammatic studies such as those shown in
Figs . 1 to 3.

Circulation

Circulation patterns are continuous from the
points of access at property lines to and
through the buildings and must be designed as
integrated systems. Safety is important,
particularly for lower age groups. For safe and
efficient movement, separate each different
type of circulation. Eliminate or minimize cross
traffic between pedestrians and vehicles .
Separate drop-off facilities for buses and auto-
mobiles. Service vehicles should be excluded
from these drop-off areas ; if this is not pos-
sible, use of service areas should be permitted
only at times when pedestrians are not present.

Vehicular/Automobile Differentiate and provide
for the three types of automobile traffic normal-
ly found on a school site : faculty, student, and
visitor or parent .

Vehicular/Bus Give careful consideration to
number, loading and unloading areas, site
access, and storage of vehicles. Plan so that
the backing up of buses is never necessary.

Vehicular/Service Service-vehicle access and
loading and unloading areas should permit
as short and direct an approach as possible
with adequate maneuvering space. Service
areas and access should be separate from
other circulation systems.

BUSING
Magnet School Busing Study Figures 4 to 7
represent four (4) approaches to developing
a system of bus parking and circulation . Pres-
ently, 36 buses will be required to provide
transportation for 1,800 students to and from
the school site (site area required for this
service is significant-see land use studies) .

Dimensions of buses to be considered are
bus length - 36 ft 0 in . ; bus width= 8 ft 0 in . ;
inside turning radius - 45 ft 0 in . ; outside
turning radius = 60 ft 0 in . ; typical stall size
- 12 ft 0 in . X 14 ft 0 in . Buses should not
be required to back up . (Tables 1 and 2.)
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People
Safety is most important . Walkways of all-
weather, nonskid materials, well delineated
and arranged to eliminate or minimize conflict
with vehicle circulation can be both safe and
pleasant . Where changes in grade are neces-
sary, a ramp is generally preferred to steps
and the incline should not exceed 5 percent
especially where snow and ice are expected .

PARKING

There is usually merit in separation of the
three types of automobile parking, with the
daytime visitor taking precedence over faculty
and student. Parking facilities should be
located to consider all their uses, including
daytime uses for visitor, parent, faculty, or
student, uses for school-related or community
events within the school building, and uses
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Fig . 5

	

30° bus parking system .

relating to various outdoor athletic events .
Overflow parking areas may double as paved
play areas when properly designed and located .

Access to parking facilities and arrangement
of parking lanes should minimize conflict
between automobile and pedestrian . Collector
walks should be provided and arranged to
permit pedestrians to exit vehicle areas as
directly as possible (see Fig . 8) .

RECREATION FACILITIES

Site Location Considerations
These criteria for recreation areas, such as
relation to adjacent property, soil stability and
percolation, existing vegetation, existing
topography, etc ., are important ; however,
special attention should be given to the need
for large open spaces for field games with
adjacent existing vegetation to provide shade,
oxygen, and windbreak . In dense urban areas,
where ordinary open spaces are scarce, such
field facilities can be created on air rights,
rooftops, and terraced slopes . Informal play
areas, especially for the lower grades, can be
created in multilevel arrangements conforming
to a steep site ; this is not possible with field
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1 . Optimum orientation for sun and wind
control

2 . Circulation for players and spectators
3 . Buffer zones between action spaces
4 . Access from showers, classrooms,

student and spectator perking, and buses
5 . Access from community where multiuse

is possible
6 . Flexibility of layout and accommodation

of staging or building expansion
7 . Programming of play and learning

experiences for younger children

Recreational Facility Layout
One of the best approaches is to construct
scale templates (1 in . = 50 ft for most site
planning purposes) of all facilities considered
in the school program . These can be drawn on
tracing vellum, using official court and field
dimension layouts as a guide . Cutouts can be
used for shifting locations on site plan to de-
termine optimum layout . Construction and
funding phasing and types of multiuse can also
be developed using these templates .

In creating a unique layout for a site, con-
sider these factors :

(b) FREE-ACCESS SYSTEM

Fig . 7

	

60° bus parking system .

recreation facilities for the contact sports
enjoyed by upper grades . Superimposition of
layouts and multiuse helps conserve space
when land is al a premium .

(b) FREE-ACCESS SYSTEM

Fig . 6

	

45° bus parking system.
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8. Supervision and safety
9. Compatibility of age groups, sexes, and

type of activity in contiguous play areas
10 . Grading and slope for drainage (or

underdrainage)
11 . Existing relationship to nearby com-

munity facilities
12 . Need for balance of action spaces with

provision of quiet open spaces

Suggested Facilities According to Age Groups and
Grade

- Kindergarten to third grade: Sandboxes,
sand trays/cans, slides and tunnels, swings,
tree houses, climbers and steppers, trike and
bike riding, water features .

- Fourth to seventh grades : Climbers and
jungle gyms, shuffleboard, hopscotch, informal
group games, little league ball, softball, spider
webs and trampolines, adventure playgrounds
with junk building materials .

- Eighth to twelfth grades : Softball, base-
ball, football, touch football, soccer, volleyball,
tennis, archery, track and field events, rifle
range, physical fitness workout course .

Materials for Recreational Surfaces and Structures
Effect of low-maintenance synthetic surfacing
and structural materials is significant . Their
increased durability under intensive use makes
multiuse and community use feasible . All-
weather surfaces maximize use; cleaning by
hosing, vacuum, and snow blower minimize
maintenance . Durable yet flexible play sur-
faces allow use in cold or wet weather without
injury to surface or players . Regrading,reseed-
ing, fertilizing, aerating, spraying, mowing,
and weeding are eliminated .

DRAINAGE

Proper storm drainage is essential to success-
ful school-site facilities in most areas of the
country. Not only do the function and longev-
ity of many facilities and materials depend on
good drainage, but in some cases permanent
damage may result from water. Surface and
subsurface systems or combinations should be
designed to adequately handle the needs of
buildings and site facilities . Where possible, an
overland emergency system should be incorpo-
rated, using the relative grade elevations of the
site . When circumstances do not permit this, a
standby system of pumps or power generators
is recommended.

PLANTING

Select materials indigenous to the area where
possible, and supplement with ornamental ma-
terials that possess characteristics not obtain-
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Fig . 8 Parking area circulation .

able with

	

local

	

materials .

	

Plant

	

materials

	

thetic contribution plant material on the school
should also have low maintenance require-

	

site can be used to solve many problems such
ments and be compatible with existing growing

	

as windbreaks, screens and buffers, sound
conditions . Plant material for school sites gen-

	

dampers, sun and light controls, erosion con-
erally consists of shade trees, ornamental

	

trot, and air purification .
trees, evergreen trees and shrubs, deciduous
shrubs, vines, and ground covers (see Fig. 9) .
Though some of the ground-covering material

	

SAFETY
on most school sites functionally is mowed
grass, this material remains one of the highest

	

Schools, by the nature of their occupancy and
maintenance types. It is recommended that its

	

use, require higher standards of safety than
use be kept to the necessary minimum and the

	

other types of buildings . Provisions for life
use of meadow and prairie grasses and other

	

safety have the highest priority and affect the
types of ground-covering materials be consid-

	

entire design in plan, construction, and choice
ered . This is particularly important on sites

	

of materials . All phases of health and safety be-
where appropriate ground cover material exists

	

come pervasive program elements that

	

un-
and should be carefully preserved . Select plant

	

avoidably add to the complexity and cost of
material on the basis of its mature size and

	

schools and greatly determine their form and
character to minimize excessive shearing and

	

plan organization and appearance .
early replacement. Initial sizes should not be

	

Building codes generally have separate and
less than a reasonable minimum to ensure sur-

	

specific requirements for school construction .
vival from injury or damage by students and

	

Many states and counties have school safety
other causes . In addition to providing an aes-

	

codes established by departments of education,
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5 ft between handrails is recommended. Stair-
ways should be of fireproof construction, lead-
ing directly to the outdoors . They should be
provided with smoke-control facilities, separat-
ing the stairwells from the corridors which they
serve.

Corridors

A well-designed school has corridors that
accommodate the free and informal movement
of students . The narrow corridor usually re-
quires formal, regimented, and supervised
traffic flow .

The walls of corridors should be free of all
projections . Heat units, drinking fountains,
fire extinguishers, lockers, doors, and display
cases should be recessed in the interest of
student safety (Fig . 10).

Acoustical properties are desirable to reduce
hall noise. Corridors should be well lighted,
with emergency provision in the event of main
power failure . Floor covering should be dur-
able, nonskid, and easy to maintain .
The maximum length of unbroken corridors

should not exceed 150 to 200 ft . Longer sec-
tions give an undesirable perspective.

Stair Treads

Standard dimensions of stair treads and risers
should be used in schools. Odd dimensions
increase the stair hazards for children as well
as adults . Wax used on classroom and corridor
floors may be deposited on stair treads by
students' shoes. One way to reduce this hazard
is to design a tread that will give traction re-
gardless of wax application . Inserted carborun-
dum treads have proved adequate (Fig . 1 1) .
Surface-mounted strips are unsatisfactory .

Handrails

Handrails are necessary on both sides of stair-
ways in accordance with the National Building
Code . They should be installed with attachment
brackets permanently anchored in the masonry
wall (Fig . 12). Brackets anchored with lead,
wood, or leather expansion bolts often result in
unsafe support and considerable maintenance .

Doors

Boys and girls are not expected to use caution
in opening and closing doors. The hazard of
striking students with doors can be reduced by
including a vision panel in the door (Fig . 13)
and by recessing the door . The location of this
panel should be in proportion to the varying
heights of children . Use of tempered or wire
glass will provide safety .
Vision panels placed next to doors allow

students to see someone approaching the door
from the opposite direction . These panels
should be designed with opaque sections near
the floor and mullions at suitable intervals to
clearly identify them as windows, not passage-
ways .
Covered walkways to accommodate inter-

building traffic should be designed to protect
students and not for appearance alone. The roof
deck should be wide and low. Provision should
be made to carry off roof water. Proper outside
lighting will be necessary under the roof deck .
Some current trends in school planning such

as the open-plan concept depart from tradition-
al room and corridor arrangements and raise
new problems in preserving a protected route
of exit from all parts of a school building . At-
tempts to make use of corridor areas for in-
struction, study, or special purposes must be
carefully planned to maintain a clear traffic lane
free from obstacles or disruption by movable
equipment and furnishings.Fig . 10

Stairways

One of the most critical parts of school traffic
design is the stairway, which should be located
in relation to the overall traffic pattern, keep-
ing in mind load distribution, safety, destina-
tion of students between periods, and elimina-
tion of cross traffic . The stairways should be
designed for easy, fast, and safe movement of
boys and girls .
Stairways not only provide egress to and

from various floor levels, but they are used
every period for the vertical circulation of
students changing classes . It is important that
stairways be designed so that boys and girls
with books under their arms may walk side by
side to avoid congestion ; a width of 4 ft 8 in . to

health, and public safety . Architects and engi-
neers are obligated to inform themselves of all
reviewing authorities and applicable codes in a
given locality . In the absence of adequate local
codes, standards of the National Building Code,
the National Board of Fire Underwriters, and/or
the BOCA (Building Officials Conference of
America) Code are good guides . The following
are some of the safety considerations of
concern:

' Structural safety
Material strengths and factors of safety
Fireproof and fire resistive structures
Windstorm resistance
Earthquake resistance

" Fire safety
Provision and protection of exits, corri-

dors, and stairs
Fire detector and alarm systems
Sprinkler systems
Materials and finishes with low flame-
spread rating and Nontoxic combustion
characteristics

" Health safety
Ventilation systems and standards
Lighting standards and electrical code
Plumbing fixture requirements and plumb-

ing code
Swimming pool and locker room require-

ments
" Special emergencies
Emergency lighting systems
Air raid shelter and radiation protection
Tornado protection and shelter

" Accident protection
Nonslip surfaces (especially stairs, ramps,

locker rooms, pool decks)
Vision panels, door swings and hardware,
Hand rails
Safety glass in doors, sidelights

" Handicapped provisions
Required accommodations at entrances in

circulation provisions, toilets, and other
public accommodations for use by handi-
capped persons.

Sensible corridor planning and location of
stairs and exits to handle traffic flow without
congestion will usually provide appropriate fire
exit facilities . However, codes must be checked
to ensure proper corridor widths, corridor
lengths, and smoke barriers at suitable inter-
vals . Stair enclosures are required for all stairs
connecting more than two levels and are rec-
ommended for stairs generally . Most stairs are
used for exit purposes and have detailed code
requirements which must be met such as width
and ratio of tread-to-risers .

School Exits

Exits and emergency exits should be clearly
marked so that at no time is there any doubt or

Fig . 11

hesitation as to their purpose. A sign indicating
the nearest exit should be visible from every
point in the corridor . Two or more exits should
be provided from any area within the school .
Some states require two exits from each class-
room .

It should be possible to open every door
from the inside at all times, even after school
is closed for the day.
A well-defined exit will include a lighted red

exit sign and a white security light connected
to an emergency power supply in the event of
main oower failure .

Fig . 12
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However, more frequently in recent years it
covers only K-6 with junior high or middle
schools experience for the last two years.

Primary: The earlier years of elementary
education, usually K-3, sometimes K-4.

Middle schools : Usually grades 5-8, some-
times grades 4-8, combining both secondary
and elementary pupils . Program is frequently
structured as a secondary school .

Secondary schools: This category includes
middle schools, junior high schools, and senior
high schools, grades 5-12 .

Junior high schools: The earlier years of
secondary education usually grades 7-9, some-
times grades 7 and 8.

Senior high schools: The latter years of
secondary education usually grades 9-12,
sometimes grades 10-12.

Special schools for secondary education :
These schools are usually found in large urban
areas or in more rural areas as special regional
schools. They provide a special curriculum for
such studies as vocational training, business,
art, drama, science, marine, and fashion and
design .

- Special schools: Schools for children who
do not fit traditionally into the normal school
programs . These schools are for emotionally
and physically handicapped, the mentally
retarded, or the exceptionally bright .

" Community schools: Community use of
the facilities for programs other than the
normal school program. This can range from
the limited use of a gymnasium for basketball
at night to a building that could house social
agencies ; health agencies ; extensive youth
programs ; and programs for the elderly, social
guidance, public assistance, legal aid, etc.

- Neighborhood : Generally means smaller
schools identified with a specific neighbor-
hood, where busing is neither necessary nor
desirable .

- Central schools and/or regional : Generally
found in rural areas where population density
does not support adequate school facilities .
Children are bused for great distances to allow
them to attend facilities that offer them
broader program and opportunity.

Urban: Urban schools can be any of the
above, but some new innovations are such
things as storefront academies.

Storefront schools: These schools identify
with the people of the street in heavily con-
gested urban areas. Such schools do away with
the traditional atmosphere . They relate to the
dropout and other youth who are alienated from
the traditional institution .

- Schools without walls : In downtown urban
areas, schools use the facilities of community
space, office space of business organizations,
public libraries, etc.

Organization of Spaces

There are many ways to organize the spaces
for a school into a plan, and many determinants
to consider, beginning with the basic purpose
of the specific teaching program and the
children to be served . But even this basic
premise may have to be considered in the
context of how flexible the plan may be made
to anticipate the possibility, or rather the
probability, that the school could convert to
some other organizational structure .

Pupil Capacity

Elementary Schools Before any calculation of
school capacity can be made, the school system
must have an educational policy establishing
the optimum capacity of classrooms . In many
schools this figure is set at 27 pupils, which,
when used as an average class size, may mean
that some rooms will exceed this number .

Fig . 13

Efforts to minimize barriers between instruc-
tional areas and corridors by glazing with ordi-
nary glass or by eliminating portions of corri-
dor walls run counter to traditional safety
requirements, but have been accomplished
through special provisions of sprinkler sys-
tems, plan organization, and building material
use. Open planning for large instructional areas
accommodating several groups with no desig-
nated corridor areas and with flexible divisions
provided by movable partitions and divider
units also presents special problems of safety .
Since many codes were written before this edu-
cational concept became popular, planning of
this type will require conferences and coopera-
tion with public safety officials to obtain agree-
ment on acceptable provisions for safety .
Some safety considerations, such as avoid-

ance of risers at entrances, also relate to the
needs of the handicapped and the temporarily
disabled . Low-pitch ramps instead of stairs at
changes in level can be a safety feature as well
as a service to the physically handicapped and
an aid to the movement of maintenance equip-
ment and supplies . Special additional provi.
sions for the handicapped should be made in
toilets and other areas.

Secondary to life-safety considerations, but
still a major factor in school design, is the pres-
ervation of building integrity and security . Fire
insurance bureaus establish requirements of
building design and construction which must
also be checked for the safety of the occupants
and for qualification for reasonable rates of in-
surance. External security should be provided
by night illumination of the area around the
building and by other electronic systems. Prob-
lems of vandalism are increasing with exterior
glass a particular target . Currently, glass areas
are being reduced along with the trend to air
conditioning, and new types of plastic glazing
are being used .

While most responses to the various safety-
factor requirements are quite obvious, com-
monsense planning and aesthetic consideration
can make schools more safe in other ways . The
particular use of colors and materials can pro-
duce an aura of serenity and order in them-
selves . A plan of sure clarity can minimize con-
fusion and make circulation patterns clearer .
Carpeting and other acoustic provisions can
reduce noise and distraction. Materials that are
attractive but easily maintained will allow a
cleaner and safer school . And, lastly, the atti-
tude of those learning and teaching in the
school can make it safer. A clean, well-done,
well-run, and "happy ship" school is a safe
school .

KINDS OF SCHOOLS

There are different kinds of schools, function .
ing as organizations of students and faculties,
that serve various age groups and certain pur-
poses. There are also different kinds of school
plans, or ways of organizing the needed space
to better respond to the ways of teaching cer-
tain age groups and to other requirements such

- Day care : Serves the dual function of pro-
viding a custodial or care center where working
parents can leave their preschool child and pro-
viding group learning experience for the child.

Nursery: May serve the same function as
day care, but frequently provides only the
group learning experience .

- Head Start: The same function as day care
and nursery for socially deprived children, with
emphasis on program and experience to reme-
dy or prevent the problems of such deprivation .

- Kindergarten : Usual type of introduction to
group learning experience in elementary
schools.

Elementary : Traditionally covers K-8.
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as site and climate conditions, construction
and funding phasing, and code restraints .

Organization of Students and Faculties

Time, location, organization, method, and se-
mantics all have had their influence on schools.
Sometimes a school's name has little to do with
what the school is . There are still grammar
schools, but most of this category are now
called elementary schools . Secondary schools
usually denote grades 9 to 12, but this category
now encompasses junior high and middle
schools, depending on program and organiza-
tion . Kindergarten at one time was preschool
education. Now almost universally, it has be-
come a part of the elementary school's pro-
gram . Preschool education can be divided into
a number of types : day care, nursery, and
Head Start.
There are community, central, neighborhood,

regional, vocational, technical, academies, aca-
demic, and special schools. All these schools
include education before higher education .
Even the definition between lower and higher
education is now being reconsidered, with the
first two years of college and junior college be-
ing thought of as the thirteenth and fourteenth
years of public education.
Because of the overlapping names, grades,

levels, and age groups, the following list of de-
scriptions and Fig. 14 might make this maze
somewhat clearer .
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Kindergartens may be set at 20 pupils in each
of the morning and afternoon sessions .
Some schools do not like to exceed 25 pupils

per class . It is frequently recommended that
when a class goes to 32 pupils it be divided into
two sections with two teachers . It is also ad-
visable in determining the capacity of an ele-
mentary school to consider each grade sepa-
rately so that there will be no single classroom
housing more than one grade.

High Schools Determining capacity on the
secondary school level is considerably more
complex than on the elementary school level.
Capacity in a good secondary school reflects
the kind of educational program and the educa-
tional goals of the community. (See Fig. 15 .)
The character of the classroom and the sub-

ject are determinants of the classroom size .
Physical education classes may run to 35 or 40
students ; shop classes should not exceed 20
students . Many other areas should not exceed
25 students and might, more likely, hold 20
pupils, including science rooms, homemaking,
and fine arts . These class sizes may be adjusted
from community to community, but for compar-
ative purposes it would be helpful to maintain
a standard formula for determining capacity
(Table 4) .

Flexibility and the Open Plan
Indeed, flexibility has become a most critical
consideration, reflecting the continuing
changes in educational thinking and building
techniques . The open-plan concept derives
from a dramatic change from the self-contained
classroom to various size spaces to accom-
modate groups working together and separate-
ly, and also from the development of dramatic
improvements in lighting and ventilation
techniques, acoustic and long-span structural
economies, and the total economy of better
utilized space.
What is required by users and authorities is

a real breakthrough in attitudes toward the
sharing of a total space by a large group of
different ages so that the space can be con-
structed with few or no ceiling-high partitions,
without any special concern for being near
windows, and with no especially designated
bands of space for circulation.

In fact, the open-plan concept responds to
a looser, more relaxed society with more con-
fidence in the group, and to the totality of the
school's objective of enabling people to get
along with each other, and to the step-by-step
progress of democracy: an individual into a
group, a group into another, into the whole.
As with many ideas in education, the open-

plan concept has begun at the elementary
school level and has yet to extend appreciably
beyond to where concepts of specialization
begin, spaces are more especially planned,
and innovations are more slowly realized . Such
areas of specialization, like science, bring
together people of specialized interest and
require the use of specialized equipment or
teaching techniques that make more difficult
the realization of new, combined approaches .

Working Space Relationships

	

Variety in Plan Concept
Successful planning puts together the parts

	

The plans shown have been chosen for the
in such a way that they work well together .

	

differences they illustrate, simply because
As the open-plan concept responds to a way of

	

many factors other than purpose and function
teaching and a way of efficiently using space,

	

affect and determine the concept of a plan .
any good plan stems from and assures efficient

	

Some are compact and chunky, containing
function by responding carefully to the educa-

	

large amounts of interior, mechanically ven-
tional program and matching it with a logically

	

tilated spaces for reasons of internal relation-
engineered building expression . Circulation

	

ships or ultimate use of restricted site . Some
should be as direct and minimal as possible,

	

are cluster plans using units connected by
directed to an efficiency of the total plan to

	

circulation links to resolve a plan into a series
allow for the incorporation of amenities to give

	

of smaller pieces to give the school better
the school some special qualities.

	

scale, to allow small children to respond better,
The sections following on special areas

	

to relate better to a neighborhood of homes,
define their own requirements as part of the

	

and to fit better to changing terrain .
total program and further illustrate relation-

	

Other plans group their parts to resolve a
ships within their specialties. Circulation to

	

large school into component communities of

Fig . 16

the school and within the school along with
the physical needs of the spaces establishes
the plan concept. The plan examples shown
vary in total concept yet work as entities in the
relationship of their parts.

students . Others especially relate to unusual
site conditions, place emphasis on unique cir-
culation requirements, and respond to the need
of incremental expansion of classrooms or core
elements . Chosen to represent such differ-
ences, the examples shown collectively reflect
a major trend in school buildings, as in all
buildings : a trend away from finger plans or
narrow building units dependent on windows
toward large plan areas divisible into many
combinations, more efficient in usable area,
developing less perimeter wall, and generally
representing more value for the cost to build,
to utilize, and to operate.

Elementary Figure 16 shows a city school of
three units, four stories high, dependent on
simple stair circulation . Most classrooms get
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to supplement the site's minimal play area .
Figures 21b and c show the communicative

arts unit, a centered experimental theater sur-
rounded by art studios of adaptable, divisible
space with service utilities on the inner perim-
eter .

Junior High-Middle Sch00111 The plan shown in
Fig. 22 was developed for a narrow city lot,
and compactly radiates its parts out from a
central activities court. The specialized and
public-oriented facilities are all on the ground
floor, while stairways at the four corners serve
the upper floors of typical classrooms that
ring the courtyard.

Figure 23 is a two-story middle school with
classroom/laboratory blocks related to a cen-
tral resource area . All the major units are well
articulated, with stair units on the edge of or
between flexible units of space. The pool is a
later added unit and illustrates the ability to
successfully expand such a concept. Figure 23b
is the upper floor academic unit, illustrating
a classic and basic grouping of classrooms
around a large, shared lecture room .

High Sch0el$ Figure 24 shows a campus-type
plan resolving a relatively large school into
smaller elements . Classrooms are grouped
around interior laboratory and lecture facili-
ties, and the library is the academic focus;
gyms and auditorium are in separate buildings
of structures appropriate to their function, as
are the academic elements .

Figure 25 demonstrates a basic disposition
of functional elements in simple, economic
blocks of spaces organizing its public and
major entrances to the left, and focusing its em-
phasis on a pleasant circulation-flanked court
to which the learning resource opens.
Again, simple large blocks of space, in Fig.

Fig. 17

corner orientation, minimum corridors, simple

	

requiring special services . The upper floor
convertibility to open-plan clusters, efficient

	

accommodates the more typical, simpler
site utilization, and repetitive construction .

	

spaces like classrooms and library and has the
Figure 17 shows an open-plan concept of

	

potential for complete flexibility around thespaces for small groups arranged around large

	

stair and toilet cores.
group instructional areas for three age groups

	

In Fig. 20, there is an efficient, one-story
in turn related to a central study-resource

	

plan of alternating classroom clusters opening
center. Administration and other shared spaces

	

to private courtyards and connected by a mainwrap around school court entrance area .

	

circulation aisle. Shared facilities are centered
Figure 18 illustrates a cluster plan of divisible

	

in the plan for easy public access through the
classrooms arranged by age groups sharing

	

large entry court.
central

	

entrance

	

areas,

	

relating

	

to

	

shared

	

Figure 21 a shows another special city school
spaces, and resulting in a plan of residential

	

for ages 3 to 14 on a limited site, three floors,
scale and noninstitutional interiors.

	

with large corner open-plan spaces for group
A two-story school, a near square in plan, is

	

instruction related to a core space for faculty
shown in Fig. 19 . Its lower level accommodates

	

and seminar use. Rooftops of a related parkingthe more fixed elements of special function

	

area and a communicative arts center are used

Fig. 19Fig . 19
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Fig . 21

Fig . 22
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26, in a compact plan on a restricted city site,
connected by a see-through, central, two-story
unit of cafeteria, study and lobby and balcony
circulation (toned area) and library at the second
level . Terrain and grading of site allow academic
units to exit without stair units . Form articulation
develops a scale compatible to the neighbor-
hood's apartments .

Figure 27 is a school that has been added
to many times; its most recent and substantial
addition enlarges it from a school for 2,400 stu-
dents to 6,000 students . The plan expansion de-
velops around courtyards and resolves itself into
four subschools, or houses, of 1,500 similar aca-
demic facilities, with shared facilities expanded
to serve the total . Each "house" of 1,500 has
its own resource center, study, and dining facili-
ties, as well as core classrooms giving the students
a better sense of identity and scale for learning .

Vocational High Schools A typical floor plan of
a high school for business instruction (Fig. 28) is
located approximately in a ten-story building in
a downtown location . Designed as an office build-
ing to expand vertically, it has flexible space
around the core of circulation and mechanical
requirements . Additional elevators can be accom-
modated in spaces next to the existing elevators.

Figure 29 proves that vocational schools can
indeed be exciting in concept. This plan groups
its major shops efficiently in two wings and slashes
through a ramping diagonal connecting the
changing levels of the site .

The portable or prefabricated classroom (Fig .
30) is a good and useful idea that has developed
a somewhat bad reputation . Designed to be tem-
porary, it too seldom has been removed or re-
placed or refurbished . It remains, however, a
good idea to serve temporary peak enrollment
loads. Many such facilities are available, and their
quality is improving .
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Fig . 27

Fig . 29

Fig . 28
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ADMINISTRATION SUITES

The administrative spaces for a school, wheth-
er it's a single office for a teaching principal
and a part-time secretary or a battery of offices
for a huge high school, are the control center
for the school and contact point for parents,
students, and faculty alike . Here the school
records are kept or reviewed, the ubiquitous
public address system originates, budgets
are developed, books and records are kept,
and counseling and discipline are meted out . It
is a first contact point and a crossroads check-
point and is most always placed near the main
entrance, and belongs there .

Essentially it is an office, or a group of of-
fices, conference rooms, work storage rooms,
record storage, and money vault . Opening to
the entrance lobby, Fig . 31 shows a well-devel-
oped suite for an elementary school, containing
the basic administrative offices and areas for
typical related activities . Figure 32 shows a
more extensive development for a junior high
school, with added typically related space for
counseling offices . Figure 33 shows a high
school suite, where counseling occurs else-
where, but with other facilities and a close rela-
tionship to the resource center . Figures 34a
and b are details for faculty mail boxes, allow-
ing service from one side and access from the
other.

Figure 34c shows another high school of-
fice suite including counseling and space for

Fig . 31

Fig . 30

Fig. 32

Fig . 33
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faculty carrel units. Figure 35 develops in a
linear plan . Figures 36 and 37 show the basics
needed in a faculty office, and Fig. 38 is a
unique variation that groups four faculty offices
as an island space, with non-ceiling-high
partitions, set in groups in a large resource
center space for closer contact with the stu-
dents.

In school planning particularly, the area
for office use is carefully dispensed in relation
to all the other space needs and since the pub-
lic is sometimes suspicious, careful planning
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and choice of efficient equipment are especially
important; minimums are almost invariably
exercised, but common sense should be too.
A few suggestions: fireproof files for records
are less expensive than a fireproof vault; dis-
ciplinary offices and waiting rooms should
be kept separate from the administrative wait-
ing room for psychological (student) reasons;
and teachers' mail should be private but easily
accessible .

LEARNING RESOURCE CENTERS

Library may be yesterday's term for yesterday's
services, for the school library has become the
information and resource center for the school,
and is more appropriately and now commonly
called learning resource center (LRC), instruc-
tional materials center (IMC), or information
resource center (IRC). In addition to books
and periodicals there are now records, tapes
and casettes, closed-circuit TV programming
and production, film, cameras, and projection
equipment. Alongside the book stacks, chairs,
and tables are sight-and-sound-equipped study
carrels, listening rooms, earphones and pro-
gram selectors, film splicers and slide-making
equipment, preview rooms, even television
studios . It is a supermart of media and a place
for its active use, but its ultimate use could be
anywhere and everywhere (Fig . 39).
The resource center is now indeed where

the action is and should be physically and edu-
cationally at the heart-center of the school,
as equally accessible as possible to the class-
rooms, the laboratories, the administrative
offices, and the community. It may well be open
after school hours and should be located to
allow direct access to it .

While the resource center is now a conglorn-
erate of materials and services and successful
planning seeks the mixture of these for the con-
venience of the users, control of the materials
becomes a greater concern and problem, along
with well-related backup preparation and work
space. The circulation of the users, the admin-
istration of the materials, and the functional
accommodation of the materials are the basic
planning determinants .
The examples illustrated show various

combinations of elements, the constant of the
control desk and its more usual relationship
to workrooms, reference-periodical areas,
and offices . Added required exits are treated as
emergency exits with alarm provisions . Areas
allocated for books and seating are usually
prescribed by state agencies or follow rec-
ommendations of the American Library As-
sociation . The total program may best be de-
veloped with a consultant in the field who is
fully aware of equipment needs, current devel-
opments, and the proper relation of a program
for the resource center to the entire school
curriculum .

Though the idea of a quiet reading atmo-
sphere has not been forgotten, the resource
center has become a pleasant, busy goldfish-
bowl kind of place: glassy, on display itself,
extending its welcome to students as a com-
fortable place they like to learn in . Whether
it may be considered a resource center or still
a library, whether it is an alcove off the lobby,
a room, or a maze of parts, the real goal is to
get the students to use the materials and to
learn. Carpeting has become very common,
and other surfaces are being upgraded, result-
ing in good looking functional finishes to which
everyone responds well .
A resource center for a 1,000- to 2,000-stu-

dent high school, Fig. 40 well illustrates the
many kinds of facilities that can be included,
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APPROXIMATE BOOK CAPACITY PER 3' SINGLE-FACE SECTION :
HIGH SHELF UNIT : 150 ; MEDIUM SHELF UNIT : 105 ; LOW SHELF UNIT : 65
Fig. 43
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the mixing of stacks with group study tables
and study carrels, a teacher material prepara-
tion area, and a central nerve-control center .

Figure 41 shows a typical carrel unit and de-
tail equipped for audio-visual use. Grouping
four together in this manner saves space and is
a useful alternative to wall perimeter units.

Responding to the scarcity and high cost of
land in certain communities, Fig. 42 shows a
center that connects to an existing building,
but is air conditioned and all below grade, with
its roof developed as landscaped or play space.
It also responds 100 percent to the concern
by some about windows in the resources cen-
ter which reduce the wall perimeter for book
shelving and other uses .
Accommodating books remains a basic prob-

lem in the desire to visually "open up" a re-
source center ; capacities can be gaged from
the illustrations in Fig . 43 and Table 5 .
A two-level high school resource center is

shown in Fig. 49 with entrance land control)
at both levels bringing the center's services
closer to more of the school . An opening in the
second level and generous stairs between
levels unite the spaces that open to an enclosed
court.

Figure 45showsone of fou rlearning resource
centers for a high school of 6,000 students that
has been organized into four subschools of
1,500 and related groupings of core class-
rooms. Unique is the accommodating of faculty
offices within the study-resource area in group
units of non-ceiling-high glass partitions and
book shelving units . This develops a close
teacher-student relationship and a counseling
tothe typicalresource center by personsexpert
in specific subject areas.

CLASSROOMS

The classroom layout in Fig . 46 represents a
standard size room with a recessed corridor
door and a standard seating arrangement .

Figure 47 shows a room designed for ten to
fifteen pupils . Rooms of this size can be used
for a variety of purposes, such as conference
room, student council room, or for small class
groups .

The development of the teaching process,
extension of classroom activities, and use of
group techniques within the classroom have
led to new classroom design in recent years.
Square classrooms have been proving more
satisfactory than rectangular ones . The area of
the classroom is increasing with the realization
that small classrooms of the past have been the
greatest handicap to the improvement of the
educational program.
The large group lecture and demonstration

room in Fig. 46 is provided with 64 tablet-
armed chairs . Proximity to the demonstration
table is important for all students . Seats should
be tiered for better visibility. In the case of
science demonstration, the demonstrationtable
should be immediately adjacent to the prepara-
tion room . Natural lighting is generally unde-
sirable but, if required, provision should be
made for automatic operation of blinds . The
light switch should be near the demonstration
table .
Recommended classroom sizes for elemen-

tary schools range from 850 to 1,150 sq ft . High
school classrooms may range from 750 to 900
sq ft . In some instances where large group
teaching or team teaching is taking place,
double classrooms may be desirable . In other
instances, regular classrooms may be divided
by the use of a folding partition which has a
satisfactory acoustical separation .
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General Requirements for All Classrooms
Design

1 . Sufficient space is needed near the front
of the room for setting up audiovisual equip-
ment, such as projection screens and charts .

2. Ceilings should be a maximum of 9',¢ ft
high .
3. Light from windows should, if possible,

come over a pupil's left shoulder . No teacher
should be required to face the windows when
addressing the class from the normal teaching
position.
4. Ceilings and/or walls should be acous-

tically treated .
5. Floors should have a cushioning material .

Location The classroom should have as quiet
a location as possible, away from noisy outdoor
areas. Ease of access to specialized facilities
outside the academic unit should be ensured.

Light Control Color films, television, and slides
are becoming more and more widely used .
Darkening curtains or light-tight blinds should
be provided for light control in all teaching
areas. The architect should give careful con-
sideration to the problem of darkening cle-
restories, skylights, and other sources of light .
Consideration might be given to the type of
venetian blinds that ride in side channels and
are easier to operate and to clean than other
blinds.

Electrical Services
1 . A double electric outlet should be located

on each of the three interior walls, and above
all counters for use with equipment such as
projectors and phonographs. Locations near
sinks should be avoided.

2. Eight-inch clocks should be placed in all
educational rooms.

3. A fire-alarm system is required .
4. Light switches should be located at the

door . It is suggested that switches for corri-
dor lighting be located so that pupils do not
have access to them .
5. In planning the building, consideration

should be given to ease of wiring a coaxial
cable for television, if it will be needed later .
Conduit is not recommended, but access to
furred ceilings above corridors for this purpose
would be desirable . Television reception from
broadcast stations may be desirable in large
group classrooms . Antennas might be provided
here and at other selected points in the build-
ing.
6. Telephone service will be required to ad-

ministrative offices and to other critical points
in the school .

Dears
1 . Doors should be placed at the front of the

classroom and should be recessed so that they
do not protrude into the corridor.
2. Thresholds should be avoided so that

equipment on wheeled tables, such as mounted
movie projectors, can be rolled in and out
easily .
3. All doors should have a vision panel of

tempered or wire glass.
4. Door hardware should be such that doors

cannot be locked from inside the classroom.
Two large classrooms separated by a mov-

able partition are shown in Fig. 49 . When the
folding door is open these rooms become an
assembly room or an area for large group in-
struction . Caution should be exercised when
selecting a folding door . It should be easy to
operate and it should provide suitable acousti-
cal properties . Rooms of this type should have
two exits, one for each area .
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Fig . 46Fig . 47Fig. 46

The split-level plan of the Dundee Elementary
School in Greenwich, Conn . (Fig . 50), shows
classroom space needed for a team-teaching
program . Team teaching, a relatively new tech-
nique, is being used in both the elementary
and the high school level . The principal require-
ment for building facilities in team-teaching
programs is flexibility-the ability to have
space for small, average, and large-size classes,
and to be able to shift these spaces from hour
to hour. In this type of school the rooms may be
constant or variable in size, and in both cate-
gories there are small, average, and large-size
groups . The illustration indicates how this has
been done by the installation of electrically
operated folding partitions in many of the
rooms . Under this program the movement of
pupils is generally much greater than under the
homeroom type of elementary program . Ample
corridors and stairs are essential . This pro-
gram also indicates the need for compact
design to avoid excessive travel time between
rooms . The lower portion of the plan is at
ground level ; the upper portion is one half
story higher . Below the upper level are addi-
tional classrooms and the administrative
offices.

This plan of the Concord-Carlisle Regional
High School, Concord, Mass . (Fig . 51), gives an
indication of the variation in sizes of rooms
needed to support a modern comprehensive
program . Adaptation of room sizes to the needs
of the class ensures maximum use of space .
Grouping of students within classes is quite
common and calls for the availability of small
spaces where small groups from classes may
meet informally . Likewise, there are many oc-
casions when it is desirable to join two or more
classes for a large group experience .
A small platform unit (Fig . 52) is recommend-

ed for elementary classrooms. It is portable
and designed in four sections . The sections
may be used together or separately for a variety
of educational activities . This portable unit
keeps the floor area flexible, whereas a per-
manent built-in platform limits the use of a sec-
tion of the classroom .

Classroom Facilities
Modern teaching procedures require more com-
plex classroom facilities than were considered
necessary in the past . Provision should be
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made for books, audio-visual equipment, re-

	

vided for the intermediate grades and above .
corders, television, tack space,

	

and

	

writing

	

Drinking fountains in or adjacent to classrooms
surfaces .

	

are desirable .
Many communities are building a self-con-

	

Several educational activities require such
tained classroom in elementary schools . This

	

facilities as sink, counter work area, portable
room requires facilities for teaching various

	

stage, hot and cold water, earth bed, and spe-
subjects, such as English, mathematics, read-

	

cial furniture . provision should be made for
ing, arts and crafts, music, social studies, and

	

such items in accordance with the educational
science . This area is used exclusively by one

	

program when the building is planned .
group of pupils . Other schools provide certain
facilities in special areas for use by numerous

	

Storage Needs in High School
classroom groups . This design, however, may

	

1 . Storage space for each group using the
limit the program because it becomes noces-

	

classroom should be provided with locks .
sary for groups to conform to a time schedule .

	

2. Storage is needed for the following items :
The elementary classroom will require stor-

	

supplies, such as paper and pencils ; books and
age for such items as science projects and

	

magazines ; special equipment for the subject
equipment, reference books, paints, paper,

	

taught in the room (such as blueprints for
posters, maps, globes, coats, boots, audio-

	

mechanical drawing, globes and paperback
visual equipment, records, lunches, and small

	

reprints for social studies, and compasses and
playground equipment . For kindergarten and

	

protractors for mathematics) ; and the teacher's
primary grades, toilets and coat storage areas

	

coat and personal belongings, if not provided
located in or adjacent to the classroom are

	

for elsewhere .
convenient for the teacher to assist the smaller

	

3. A standard storage closet, either of metal
children . Central toilet facilities should be pro-

	

or wood, is recommended for all classrooms .

Fig . 51 Warren H . Ashley, Architect
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Fig . 56

Chalkboard and Tackboard
1 . The demands for chalkboard and tack-

board will vary from subject to subject in the
high school . Generally, English and mathema-
tics require more chalkboard than do the social
studies, which in turn require more tackboard .
The minimum amount of chalkboard in any
classroom should be 16 lin ft, and up to 48 lin
ft could be used to advantage in many mathe-
matics rooms . Approximately 16 to 32 lin ft of
tackboard should be provided .
2. A display rail extending the entire length

of the chalkboard is an essential teaching aid.
Such a display rail should have hooks with clip
fasteners . Provision might also be made for
hanging pictures, maps, and charts on other
walls of the room . Embedded picture molding
should be installed on three walls at a suitable
height .
3 . Consider installing display cabinets to

serve as classroom showcases.
Chalkboard installation is of great impor-

tance. For each room, consideration should be
given to the type, amount, height, and neces-
sary attachments . The recommended mounting

heights can be determined by reviewing the
"working heights" chart (Table 6) .

Chalkboard may be purchased in several dif-
ferent materials . Glass, slate, and porcelain-
enameled steel have proved satisfactory ; how-
ever, asbestos-cement may be more economi-
cal. Avoid hardboard types . If the steel type is
used, a three-coat finish will give more lasting
results . The chalk tray should be designed for
easy cleaning . A map rail is needed, complete
with hooks and cork strip (Figs. 53 and 54).
Corkboard should be distributed throughout

the school . Display of educational materials
will support the educational program. Sixteen-
foot sections are recommended for most class-
rooms and placed for easy viewing by students .
The cork should be at least 'A in . thick if staples
or thumbtacks are used for mounting displays
(Fig . 54) .
A pegboard may be used to display three-

dimensional objects on brackets, hooks, or
shelves. The thickness of the board should be
no less than ''A in . ; the tempered grade will give
better service .
A high degree of flexibility in the use of wall

area can be obtained by building in adjustable
hanging strips (Fig . 54).

Steel cabinet (Fig . 55) is a combination of
teacher's wardrobe, file drawers, and a small
cabinet for personal belongings . This unit
should be equipped with a locking device . It
can be built into a wall, set in a recess or corner
of the classroom . A coat hanger rod and mirror
should be included on the wardrobe side .
The unit in Fig . 56 may be used for storing

large charts (24 by 48 in .), maps, graphs, large
paper, paintings, projects, and audio-visual
equipment. The lower half includes long, deep
drawers and the top section provides a very
flexible space with adjustable shelving . This
unit will have its greatest use in elementary
schools.
The storage unit in Fig. 57 serves also as a

work counter and sink . The height is de-
termined by the size of students . The sliding
doors are safer and need less maintenance than
swinging doors. The top and splashboard
should be a durable plastic .
Figure 58 shows shelving or base cabinets

along a window wall . The storage unit makes
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good use of this area and provides counter
space for plants and displays . The units may be
prefabricated or custom built .

Working Heights for Students
Table 6 can be used as a general guide to accep-
table working heights for elementary and junior
and senior high school children . There is a
large variation in the size of children within a
particular classroom group and in various geo-
graphical sections of the country. The architect
should obtain the median child height in the
particular community and select minimum, op-
timum, or maximum heights as indicated .

MULTIPURPOSE ROOMS

The layout in Fig. 59 was designed for a small
high school . As the student enrollments in-
crease and additional classrooms are built, the
stage will be removed and this area converted
to dining . The room is located at the main en-
trance to the building, with a combined
corridor and lounge . The chair and table stor-
age is well placed with direct access to the
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service entrance . The room is opened up to the
two wide corridors-an arrangement that per-
mits overflow seating during special assem-
blies or public performances . The openings can
be closed with drapes when desired . The open-
ness reduces traffic congestion and discipline
problems .

This cafeteria-assembly room (Fig . 60) is
opened up on two sides, with the kitchen at one
end . Overflow seating is available on the corri-
dor side . The plan provides space for an
adequate program within a limited budget .
The following information and drawings are

primarily concerned with large areas in school
buildings which are designed and equipped for
two or more group activities . The most fre-
quently used room combinations include
assembly-cafeteria, assembly-cafeteria-gym .
nasium, assembly-gymnasium, and a student
activity area where many small learning centers
may operate at one time .

Assembly-Cafeteria
The assembly-cafeteria combination is popular
because the room can be designed with a pleas-
ing environment for both eating and assembly .
This type of room is also more adaptable to
scheduling without limiting other phases of the
educational program .

The room should be furnished with tables
that can be quickly moved into a nearby storage
area . A large portable folding unit containing
table and benches has proved satisfactory for
elementary schools . Tables that fold into the
wall are also available . Many high schools pre-
fer the smaller folding table and stacking
chairs, which permit a more informal and
flexible arrangement .

This type of room should have a stage, stage
curtain, backdrops, and adequate lighting for
dramatic presentations .
Student traffic flow in this area should be

planned . Minimum cross traffic is essential
during the lunch period when children are
carrying food . During student assembly periods
good circulation may reduce discipline prob-
lems .

Assembly-Cafeteria-Gymnasium
The assembly-cafeteria-gymnasium combina-
tion can be found in schools where limited
funds are available . This arrangement may
seriously curtail the educational program . The
time necessary to set up the cafeteria furniture,
feed the children, clean the room, and remove
the cafeteria furniture will consume a large por-
tion of the school day . The remaining time
available for physical and assembly activities
may be insufficient for a good program . It is
also difficult for the architect to design a room
in which the atmosphere is conducive to dining,
physical education, and assembly productions .

Assembly-Gymnasium
The assembly-gymnasium combination is a
possible solution to seating the total student
enrollment when a small or no auditorium is
available . This area should be designed with a
stage that can also be used for physical activity .
Storage space will be needed for chairs, gym-
nasium equipment, and stage equipment .
Acoustics, lighting, ventilation, and traffic flow
should be adequate for assembly and physical
education . This arrangement is not considered
as satisfactory as the assembly-cafeteria com-
bination .
Adequate chair storage is provided in this

cafeteria-assembly combination (Fig . 61) for an
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Fig. 60 Chapman and Leffier, Architects

Fig . 58

Fig . 59 Chapman and Leffler, Architects



Educational

ELEMENTARY AND SECONDARY SCHOOLS
Multipurpose Rooms; Student Lockers

elementary school . The low display can be
moved and overflow seating is available in the
lobby corridor. Public toilets are well placed .
The stage has outside and inside access inde-
pendent of the main room . The music room and
the stagecraft area provide adequate space
for school or public performance preparation .
The gymnasium-assembly combination

shown in Fig. 62 provides chair storage. gym-
nasium storage, stage, and exercise rooms.
The large gymnasium has a large folding door
which provides two teacher stations . The stage
can be divided with a folding door to provide
two more stations . Access to shower rooms is
on either side of the stage, and the stage can be
entered from the corridor on either side. Fold-
ing bleachers close the proscenium opening
when the stage is used as exercise rooms.

STUDENT LOCKERS

Many different solutions have been developed
to solve the problem of storing coats and per-
sonal belongings of students . In the elementary
school, proximity to the homeroom for ease Fig . 63

	

C O R R I D 0 R

of teacher supervision is important. Lockers
in the high school should be located for easy
access between periods. Circulation in the lock-
er areas should be sufficiently adequate to pre-
vent congestion . It is generally necessary to
provide arrangements whereby students may
lock up personal belongings and books. Most
high schools also provide lockers with locks
for coats. However, others have been success-
ful in providing small security lockers and open
coat racks.

Figure 63 shows one way of storing coats,
boots, and small personal articles in a four-
classroom unit of an elementary school . Ven-
tilation can be provided economically. This type
of open cubicle should have permanently
attached coat hangers. The boot rack should be
constructed of materials resistant to water and
dirt .
Another way of storing coats is within a

classroom (Fig . 64), where the storage area
serves also for passage of pupils . The area is
convenient for teacher supervision. The coat
and toilet areas for all four classrooms are
located together, permitting economical
utilities .

Fig . 62 Fig . 64

197

Fig. 61 Chapman and Leffler, Architects
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A. G . Odell, Jr. and Associates, Architects

Fig . 65

and circulation . Mechanical ventilation is need-
ed to dry wet clothing and avoid odors. How-
ever, this plan uses up wall space that might
better be used for educational purposes .
The type of storage shown in Fig. 68 is usu-

ally found in elementary schools where open
cubicles are desirable . These units are located
on the classroom side of a single-loaded cor-
ridor for convenient supervision. The walls
have been splayed to relieve corridor conges-
tion during the arrival and dismissal of chil-
dren . The splayed wall also provides a recess
for the classroom door .

In Fig. 69, panels fold to provide the doors
on the wardrobe . Mechanical ventilation is
essential . The large amount of wall area used
by this system may introduce serious handi-

Lockers may be concentrated in several con-
veniently located areas (Fig . 65). These areas
are completely open and the wide spaces be-
tween rows provide comfortable circulation .
This type of locker arrangement eliminates
congestion in corridors and frees corridor
walls for display and vision panels . As locker
alcoves are difficult to supervise, it is essential
to provide complete circulation around the
entire space.
Another way of treating locker installation in

a high school is shown in Fig. 66 . The lockers
have been concentrated in two areas near the
entrance and student center . The areas have
been left open with ample space for com-
fortable circulation. Restrooms are adjacent to
the locker area, which may reduce corridor
traffic and save student time . Each student
is assigned a security locker for books and
personal items. Coats and boots are stared in
open coat racks.
Coat storage (Fig . 67) in a classroom can be

closed off by means of a folding partition. This
arrangement gives students easy access to
wraps. The area is convenient to supervise and
the classroom area provides space for dressing

Fig . 66 Chapman and Leffler, Architects Fig . 67
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caps in the use of the room for teaching
purposes .
The locker unit (Fig . 70) is used as a space

saver . These units give an economical ap-
proach to coat storage . Each student may be
assigned a personal locker for books and small
personal belongings . The coats are hung on

permanently attached hangers . This unit per-
mits natural air circulation for drying coats
and is convenient to supervise .
The detail in Fig . 71 shows the recessed cor-

ridor lockers . which are seen below in ele-
vation (Fig .72). The ceramic tile base is used

to simplify floor maintenance . The ceiling is

Fig . 69
Fig. 72

199

Fig . 70

Fig . 71



Educational

ELEMENTARY AND SECONDARY SCHOOLS
Student Lockers ; Language Laboratory ; Science Facilities

furred down to eliminate the accumulation of
dust and trash on top of the lockers . These
units can be ventilated by pulling air through
lower front vents and into the plenum above .

LANGUAGE LABORATORY

The language laboratory provides a place
where pupils can listen to recordings in a for-
eign language, make their own recordings,
practice speaking a foreign language in private,
and carry out drill exercises.

It should have students' booths constructed
of sound-absorbent material, approximately 30
or 36 in . wide, 36 in . deep, 54 in . high . These
should face the teacher . The top front half
should have a see-through glass panel so that
the student can see the teacher, and so that
the laboratory can easily be adapted for audio-
visual aids . The back wall and ceiling should
be treated with acoustical or sound-absorbent
materials (see Fig . 73) .

SCIENCE FACILITIES

General Science Rooms and Biology
Laboratories

General science rooms and biology labora-
tories should be located on the first floor, with
windows facing south or southwest, a door
opening into the preparation room, and a door
opening onto the campus so that classes may
study outdoors without passing through the
building (see Fig . 74) .

Activities include lectures, demonstrations,
viewing projected materials, individual and
group study, writing, and experimentation with
animals and plants .
The front wall should be equipped along

its entire length with chalkboard, the center
section of which should be raisable . There
should be a display rail over everything except
the raisable section of board . Provision should
be made for a projection screen at the front

shelves are desirable . Instructor's demonstra-
tion desk should be equipped with hot and
cold water, duplex ac receptacle, soapstone
sink, upright rods with clamps and wood cross-
bar, and double gas cock . Also needed are two-
student biology desks with one cupboard and
two book compartments ; chairs, mock-up ta-
ble ; herbarium, aquariums ; projection screen ;
microscopes ; models, charts ; dissecting trays ;
specimens ; portable germinating bed ; terrar-
ium ; microp rojectors ; three sinks with towels
and soap dispensers ; experiment sheet filing
cabinet near tackboard ; first-aid cabinet ; fire
extinguisher .

Electric outlets should be located on each
of the walls . If the entire class uses electrically

Fig . 73

Fig . 74

lighted microscopes, tables will need electric
outlets . Sinks and outlets for gas and elec-
tricity are needed in counters .

Booths should be equipped with headphones,
microphones attached to a flexible gooseneck
stand, magnetic disc or tape recorder, and
a control panel with switches for selecting
balance and volume . There should be a monitor
jack on the same panel .
At the front of the room, the teacher's area

should have a platform at least 6 in . high in
order to raise the level of vision into the stu-
dent booths . The master unit should accom-
modate three channels for simultaneous pro-
grams and should also contain two dual-track
tape recorders and two phonographs, four-
speed . A small soundproof booth will be nec-
essary to enable the teacher to make master
tape recordings . A typewriter with international
keyboard is needed .
Storage and small recording rooms should

be separate .

of the room . Corkboard 4-ft wide should cover
the entire width of the beck wall above the
wainscoting . It is suggested that counters be
installed along two sides of the room, one
being the window side . Such counters should
include several sinks and outlets for gas and
electricity .

All laboratory furniture should be acid-resis-
tant and easy to wash and clean . Equipment
includes a display case for biological speci-
mens that opens to the corridor from within
the room ; teacher's combination wardrobe and
closet ; legal-size file with lock ; storage areas
for notebooks, aprons, microscopes, instru-
ments, specimens, biologicals, pupil projects,
microprojector, and books . A storage cabinet
at counter height might be installed along win-
dow wall . Locked sliding door extending the
entire length of the storage cabinet and metal

Storage and Preparation Rooms
Storage and preparation rooms should be ad-
jacent to general science and biology. These
rooms are used for teacher preparation, stor-
age of bulk supplies, conferences and offices .

This area should be lined with storage spaces
for materials and equipment of various sizes .
There should be provision for teachers' records
and professional books . Room should be out-
fitted with a sink and gas and electric out-
lets . Access windows should open into the
laboratories .

Storage provision should be made for equip-
ment used in general science and biology . A
storage bin, made up of many small draw-
ers, each measuring approximately 4 by 4 in .,
should be included for efficient storage of
small items of equipment . Also needed are
desks and chairs ; preparation table on wheels ;
preparation table with drawers ; standing stor-
age cabinet for charts ; cabinet with slides ;
bookcase ; shelving to ceiling ; sink with hot
and cold water ; gas and electric outlets .
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Fig . 75

Plant and Animal Room
The plant and animal room should be located
adjacent to the biology laboratory, possibly
adjacent to a biology storeroom . Easy access
to the outdoors is desirable .
Southern exposure is desirable . This area

should be arranged like a greenhouse, with
sanitary finishes and a concrete floor with
drain so that the room can be hosed down .
In addition to sunlight, the plant room will
require special ventilation and heating so that
it does not get cold overnight . Special heating,
thermostatically controlled and separate from
other parts of the building, should ensure even
heating during weekends and holiday periods .
Equipment includes table and racks for

plants ; growing beds on wheeled tables ; ani-
mal cages ; feeding trays ; storage for food,
tools, equipment ; sink with hot and cold water ;
hose; pails ; hand garden tools ; bins for loam,
sand, and peat moss .

Chemistry Laboratories
Chemistry laboratories should be readily ac-
cessible from individual research and prepare-

tion rooms (see Fig . 75) . Laboratory activities
include demonstrations, individual and group
study and experimentation, writing, viewing
projected materials, and lectures .

At a comfortable height there should be stu-
dent stations for 24 students, consisting of
tables with large free working area and all
services available : ac and do variable voltage
should be provided . The front wall should be
equipped for its entire length with a chalk-
board, the center section of which should be
raisable . There should be a display rail over
all but the raisable section of board . On the
back wall above the wainscoting level, there
should be some corkboard and pegboard with
hardware. A fume hood, accessible from three
sides, should be provided .
One end of the room should contain the

teacher's desk and a demonstration area with
a 5-in .-high dais for demonstration . Demonstra-
tion table should have a stone top, spotlight
lighting, and a roll-away extension . All services
should be provided for the demonstration, in-
cluding variable ac and do voltage . Sound cable
should be installed in the floor for projection
purposes . Provision should be made for dark-
ening the room .

Special attention should be given to the
furniture for this space . As a minimum, it
should be acid- and base-resistant and easy
to wash and clean . It should include tablet
armchairs ; teacher's combination wardrobe
and closet ; acid-proof sinks with dilution tank ;
storage for chemical supplies ; storage space in
laboratory tables ; normal chemistry laboratory
equipment for semi-micro techniques ; salt and
solution cabinets ; three rolling tables to ser-
vice tables ; standard reagent storage area ;
locked cupboards for delicate instruments and
dangerous chemicals ; fire extinguishers and
first-aid kits ; storage for notebooks and
aprons ; experiment-sheet filing cabinet ; charts
and models ; projection screen .

Physics Laboratories
Physics laboratories are used for lectures, dem-
onstrations, viewing projected material, indi-
vidual and group study, writing, individual and
group experimentation (see Fig . 76) .
Around the room on three sides at a com-

fortable height (higher than the ordinary table)
should be a work station for each student,

Fig. 76

20 1



Educational

ELEMENTARY AND SECONDARY SCHOOLS
Science Facilities

consisting of a table with a large free working
area and all services available ; ac and do vari-
able voltage should be provided to all stations ;
voltage should be supplied by several portable
voltage-regulating units. Sinks should be avail-
able. Some attention should be given to per-
manent or semipermanent laboratory stands
for rigging equipment.
One end of the room should contain the

teacher's desk and a demonstration area with
a 5-in .-high dais for the demonstration table.
The demonstration table should have a stone
top, spotlight lighting, and a roll-away exten-
sion . All services should be available . Down-
draft ventilator is suggested, but it should be
positioned so as to give as much unobstructed
broad area on table surface as possible . It
should not be centrally placed . Tablet arm-
chairs should be placed in front of the demon-
stration desk .
The room should have as much chalkboard

space as possible, since chalkboard work with
problems constitutes a considerable part of
class time . Ample corkboard space and some
pegboard with hardware are needed .

Attention should be given to darkening the
room properly . This is important for the pro-
jection of movies and slides, as well as for
demonstrations that require a darkened room,
and for some laboratory work such as photom-
etry. Sound cable should be installed for pro-
jection purposes and antenna facilities for tele-
vision and radio reception . There should be
central control of lighting .

Doors should open into the front of the lab-
oratory . An open-joist ceiling has the advantage
of permitting hanging of apparatus. A ceiling
hook capable of holding a '/,-ton load should
be provided .
One of the main problems for the physics

area will be provision of adequate storage
space for a vast amount of demonstration
equipment and specialized scientific apparatus.
Storage space with glass doors for visibility,
bookshelves for a reference library, and a cab-
inet for notebooks should be provided .

Preparation and Storage Rooms far Chemistry
and Physics Laboratories
Preparation and storage rooms should be ad-
jacent to laboratories, with a door leading to
corridor and laboratory . They are used for
teacher preparation, storage of bulk supplies,
and conferences .

The area should be lined with storage spaces
for materials and equipment of various sizes
(in chemistry, glass tubing, long items, tall
items) . All shelves should have lips to prevent
slippage, and should be built so that the floor
supports the weight, unless the storage area
is small and specifically designated for light
items.

Chemistry Open shelving of cabinets is fa-
vored for storage of bulk chemicals . Special
transite-lined volatile closets vented to the out-
side for volatile reagents, acids, and alkalies
should be provided, along with provisions for
the teacher's records and professional books.
The room should be outfitted with sink and
gas and electric outlets . It should also have
storage provision for all equipment, a prepara-
tion table large enough for six analytical bal-
ances, adequate work space for preparation,
special storage for charts so that they are
kept flat, not rolled, desks and chairs, prepara-
tion table on wheels, ladders with rail, and a
bookcase .

Physics A storage bin made up of many
small drawers measuring approximately 4 by
4 in . for efficient storage of small items of
equipment is suggested . Electric outlets sim-
ilar to those provided in demonstration table,
as well as plentiful 110-V ac outlets, and ade-
quate lighting should be provided, as well as
ladders with rail to reach stored items, and
a workbench and sink with drainboard along
one side, to repair and set up equipment . The
bench should be rugged enough to take con-
siderable hammering .

Individual Research and Project Rooms for
Chemistry and Physics

Research and project rooms should be adja-
cent to chemistry and physics laboratories and
separated from them by half-glass partitions .
They are used for individual and small group
study and experimentation, instruction, and
research . (See Fig. 89)

Science Shop

The science shop and the darkroom may be
built as a unit and placed back to back between
the corridor and the window side. The project
room should be located on the window side
and have a door opening into a laboratory .
A glass wall will enable the teacher to keep
the area under observation.

The science shop is used for individual
work in making and repairing instruments
and equipment.

It should have a workbench and sink along
one side of the room . The bench, for repair and
setting up of equipment, should be rugged
enough for metalworking .
The furniture and equipment should in-

clude equipment drawers, work counter, drill
press, small metalworking lathe, some stor-
age shelves for reference books, tool storage,
sink, and ample space for electrical equipment.
Electric outlets similar to those provided in
the demonstration desk should be available,
as well as 110-V ac outlets .

Darkroom

The darkroom could be placed back to back
with the science shop and located on the cor-
ridor side with the door opening into the
corridor.

It is used for developing film and the storage
of darkroom materials and reagents, mounting
equipment, and the like .
A vestibule and two-door entrance will pre-

vent light from entering . The area could be
divided into a small room near the entrance
for weighing and mixing chemicals and a larger
room toward the rear for developing and
printing .
A counter should be constructed along three

sides of the room, 34 to 36 in . high and 24
in . wide . There should be a large chemical-
resistant open sink, 24 by 30 in . and 18 in .
deep ; and a wet bench, attached at either end,
draining into the sink . The sink must have
both hot and cold water. Stainless-steel sur-
faces are recommended ; finishes must be eas-
ily cleaned and stain-resistant .
Shelves 12 in . apart and 10 in . deep should

be constructed above the counter. Storage in
standard darkroom style should provide tray
and chemical storage as well as shelves for
dry stock. Since the room will be used for
dry work, such as spectroscopy, provision
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Fig . 78

Fig . 77

should be made for sit-down as well as stand-
up dry work . Wells should be finished a flat
green for eye ease . Serious attention must
be given to ensure adequate ventilation of this
room .

Furniture and equipment will include re-
touching table; developing ; enlarging, and
printing equipment; dryer; print washer ; trays;
paper cutter ; hot plate; safe lights ; timer; fire
extinguisher ; clock.

At least four double electric outlets are
needed at the counter. There must be sufficient
plugs for all appliances, conveniently placed
near all work positions .

AUXILIARY SCIENCE FACILITIES

Special science facilities like animal rooms,
greenhouses, vivariums, and planetariums
are not exclusively part of large science com-
plexes . Sometimes a given instructor will have
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Combined laboratory and lecture hall .

Fig . 88
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a special interest, or a local business group or
community effort will focus on funding such
added programs . As a result, such spaces often
get extra special attention in their development

Planetariums, as very special spaces, can be
accommodated within a building or developed
as a satellite facility, as the one example indi-
cates, being built from prefabricated manu-
factured parts . Many specially motivated
students, particular parent and community
pride, and unique accomplishment have de-
rived from having such bonus facilities .

ARTS
Working surface, and lots of it, by way of
counters and tables is a basic requirement,
as is wall space for display and storage cabi-
netry . Figure 99 shows a well-equipped, typical
general art room with sinks (X squares) in the
perimeter counterwork, allowing flexibility
for various table and desk combinations .
Figure 100 shows a larger art suite, with no
windows and all kinds of wall space, artificially
well lit, with a storage core and peninsula
sinks, but otherwise open, flexible space
utilizing 7-ft-high storage units as dividers of
functions .

Corridors flank the art suite shown in Figure
101 that develops as an interior core unit relat-
ed to typical classrooms along the corridors .
Glass over the work counters allows the cre-
ative activities to be seen from the corridors,
showcasing an attractive interest center .
Where storage requirements are so unique

and stringent, and working techniques so
important in the work done, certain special
details and ideas develop as useful and practi-
cal . Some of these are noted here . Figure 102
shows a room well equipped with all kinds of
cabinets and counters, plus one bonus extra,
that of wires stretched across to hang prints on
to dry . Figure 103 shows a clay wedging board,
useful for working in clay . Figure 104 is a com-
mon available light track, allowing feature
lighting fixtures anywhere. Figure 105 shows a
way of storing fabric for use in silk-screen
work . A spare roll is kept forward, and the
working roll is looped around and then fed un-
der a cutting gate board . Figure 106 shows
movable platforms set on lockable casters
to serve as a model stand .

Fig . 95

Fig . 97

Fig . 96 Fig . 98

from everyone, demand research, turn out to
be topnotch, and really excite the students .

Figures 95-98 exemplify a vivarium
and a planetarium, neither of which requires
much area, but both entail special equipment,
special care and know-how to construct and
operate . The vivarium shown is located in a
high school suite between two biology labora-
tories, backs up to a preparation room, and
fronts, through a glass wall, to a main circula-
tion corridor. Skylit, its setting of sun, animals,
plants, and water brings nature right into the
everyday action of the school .
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Displaying art work itself becomes a creative
and practical challenge. Ample tack surface
should be available on the wall . Display devices
can be hung from the ceiling, developed as
free-standing kiosks, or used in other con-
structions, even in front of windows to set
ceramic pieces on . The art room should be an
exciting place to be and to work, amid work
that has been done to encourage comparison
and increasing quality . Finishes should be
practical and spartan, for it is a laboratory to
work in with freedom to explore and, if neces-
sary, to be messy .

Arts and Crafts Rooms
Arts and crafts rooms should be located near
auditorium stage, stagecraft area, homemak-
ing, industrial arts, dramatic, and music rooms .
Location should facilitate delivery of supplies .
They should have an outside door, for use
when holding classes outdoors, and good nat-
ural lighting .

The space should be arranged with sufficient
imagination so that it is flexible and allows
the teacher to vary the curriculum from year
to year . The program involves the use of a
number of media . Rooms, therefore, should
be conceived of as a series of work centers
in which activities with different kinds of ma-
terials can be carried forward . There is much
need for display space for finished work . Walls
should be of material that will receive thumb-
tacks, to eliminate the need for broken-up
wall panels and bulletin board . Avoid breaking
up wall spaces uneconomically ; keep display
areas large and simple . Phones, light switches,
thermostats, and other necessary electric out-
lets should be placed where they are accessible
but do not interfere with otherwise usable dis-
play spaces . Windows should provide adequate
light and be high enough for storage and coun-
ter space underneath.

Ceilings and/or walls should be acoustically

treated . It is preferable to have a vinyl asbestos
floor in the general art area ; in the ceramics
area terrazzo or hardened concrete floor is sug-
gested . Finishes should be easily washed and
maintained, and resistant to oils and heat . A
chalkboard should be placed where it can be
seen easily but where it will not produce re-
flections or shine . It could be incorporated in
a cabinet of vertical sliding balanced sections
to include two chalkboards, one corkboard,
and one projection screen . A bulletin board
and opaque drapes or light-tight venetian blinds
for darkening the room are also necessary .

Suitable lighting is needed to ensure effec-
tive color rendering on dark days and in the
evening . Semi-indirect lighting with daylight
bulbs is recommended . If the room is located
on the ground floor, it will need protection
against ground glare in lower sash of windows .
Double sinks with hot and cold water ; drinking
fountain outlet ; gas outlets ; enough electric
outlets around room for projectors and spot-
lights ; and heating by ceiling or floor radiation
to save floor and wall space, or at least a min-
imum allocation of space to this utility, are
also recommended .
Room for bulk storage and storage of papers,

illustrative materials, models, cardboard, fin-
ished and unfinished projects will have to
be supplied . The area will require much pro-
tection against fire . Shelving, suspension fa-
cilities, and bins should be arranged for great
flexibility .

MUSIC FACILITIES

The music program is usually divided into
four parts : instrumental activities ; choral ac-
tivities ; classes in music theory, music appre-
ciation, and voice ; and correlated activities,
such as drama and opera projects . Good traf-
fic circulation is essential . Instrument storage
area should be planned so that students can

circulate easily to collect their instruments,
attend class, and return instruments for stor-
age. It should be convenient to move large
instruments to buses, stage, and playing field.
The size, shape, and construction material

are important factors to consider in planning
and designing music facilities for the best
sound control possible . The architect should
aim for rooms that have optimum reverberation
time, even distribution of sound, and freedom
from undesirable absorption at certain pitches.
Nevertheless, the reverberation period must
not be reduced below the point mandatory for
correct brilliance of tone . Nonparallel walls
or splayed walls and ceilings should be con-
sidered ; soundproof walls and doors are de-
sirable . Acoustic ceilings and walls should
be carefully designed to ensure satisfactory
conditions within each room . Storage areas
should serve as sound-transmission buffer
areas to keep interference between music
rooms at a minimum . It is recommended that
a competent sound engineer be consulted in
preliminary planning stages .

Music Classroom
The music classroom should be part of the
music suite and readily accessible to corridor
and office (see Fig . 107) .

It is used for class instruction, choral work,
and as a dressing room for large groups .

It should have sound-tight doors, natural
lighting, lavatory, and a dressing table. A chalk-
board ruled for music, bulletin board, piano,
and tablet armchairs will be needed .

Provision should be made for projection,
television, and a high-fidelity sound system .

Choral Room
The choral room should be near the rear of
the auditorium stage so that choral groups
can move easily onto stage for performances .

CORRIDOR
Fig . 101Fig . 100

CORRIDOR

Fig . 99

206



207

Fig . 105

Educational

ELEMENTARY AND SECONDARY SCHOOLS
Music Facilities

It is used for boys' and girls' glee clubs and
mixed chorus .

The room should have a flat floor and 6-ft-
wide doors so that a piano can be moved in
and out. It may be rounded at rear . A chalk-
board with music ruling on part of it, a pull-
type screen over the chalkboard, and a bulletin
board are recommended.

Furniture and equipment include movable
seats of the drop-arm type, conductor's plat-
form, record player, tape recorder, storage for
records and sheet music, piano, television set,
portable risers, and clock.
Room should have natural lighting, ventila-

tion, soundproofing, provisions for music re-
cording and reproduction, two built-in 12-in .
speakers with proper connection for either
record player or microphone plug-in to serve
for broadcasting over school public-address
system .

Instrumental Music Room

The instrumental music room should be near
the rear of the auditorium so that the band
can move instruments easily onto the stage,
near an outdoor entrance so that the band can

have access to the field without going through
the building, and near practice rooms.

It is used for band, orchestra, brass and
woodwind ensemble, chamber music groups,
and sectional rehearsals .
The space should have a flat floor and doors

6 ft wide to move piano in and out. Doors
should be soundproofed . Storage space in back
and sides of room, chalkboard with music rul-
ing on part of it, pull-type screen over chalk-
board, and bulletin board are suggested.

Furniture and equipment include movable
seats, conductor's platform, record player, tape
recorder, piano, television set, music stands,
small sink, counters for books with music
slots below counters, storage for records and
musical scores of various size, portable risers,
and clock.
The room should have special soundproof-

ing; natural lighting and ventilation, if possible ;
provision for music recording and reproduc-
tion ; two built-in 12-in. speakers with proper
connection for either record player or mi-
crophone plug-in to serve for broadcasting
over school public-address system ; outlets for
16-mm sound motion picture projector . Re-
production in music rooms requires high-fidel-
ity equipment.

Practice Rooms

Practice rooms should be near band and or-
chestra room . They are used for practicing
and individual instruction.
They may serve as music listening rooms.

Soundproof doors, and soundproof windows
into corridor, are necessary for supervision.

Equipment includes music rack, small table,
music lamp, chairs, clock, and counter for
instruments and books. It may have a piano
and phonograph .

Electric outlets and artificial lighting are
needed . Special acoustical treatment is nec-
essary to prevent interference between rooms
and with other areas and to deaden reverbera-
tion . Special attention should be paid to me-
chanical ventilationFig. 104Fig . 103

Fig . 102
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Fig . 106

Music Office and Library
The music office and library should be between
the choral and instrumental rooms . It should
provide good supervision of spaces in music
area .

It is used as an office-for teacher confer-
ence, teacher preparation, and keeping records
-and a library-for research, reading, study-
ing, and storage of music .

Furniture and equipment include teachers'
desks and chairs ; wardrobe space ; conference
table ; work counter ; adjustable shelves on

walls ; bookcase ; cabinet for records ; type-
writer and stand ; phonograph ; radio ; and play-
back machines .

Music Storage Room
The music storage room should provide safe,
sanitary protection against robe and uniform
destruction . Cabinets, 3 ft deep, 30 ft long,
equipped with racks and hangers and space
above for hats and lockers, for special band
equipment such as flags and batons, and with
lockable sliding doors are desirable .

Instruments need maximum care and pres-
ervation from damage . Adjustable shelving
must vary according to instrument sizes . Roll-
away racks for bulky instruments are needed .
Smaller instruments are best cared for in cab-
inets. Other provisions include lockers with
master-keyed padlocks, student benches, rec-
ord cabinet, music filing cabinet, piano dolly,
and music stands . If possible, a small area
for instrument maintenance should be pro-
vided : sink with hot and cold water, floor drain,
shelves, workbench, gas outlet for Bunsen
burner, and counter for instrument repair .
A complete music suite is shown in Fig .

108 accommodating all the functions with re-
lated storage . Tiers in the choral and instru-
mental rooms are often built-up from the flat,
main-level structural floor . Figures 109 to 111
show a practice room noted for proper sound
isolation and equipped for double duty as a
theater dressing room since music facilities
are commonly related to the auditorium facili-
ties for instrument storage .

Figure 112 shows in more detail an instru-
ment rehearsal room, with student stations
shown as dots, and practice rooms across a
typical circulation corridor ; a very typical, basic
situation allowing free use of the practice
rooms and easy access to the small instrument

Fig . 107

Fig . 108

Fig . 109

Fig . 110
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storage lockers along the corridor (see Fig .
113). Large instruments are stored in the re-
hearsal room in rolling racks (Fig . 114) to allow
for their easy moving for away-from-home per-
formances . In this scheme, the room steps
down from the corridor, allowing the genera-
tion of adequate volume in the room without
stepping the roof up . The front wall is made
heavily absorbent to sound-simulate playing to
an audience : the ceiling is 50 percent reflective
and 50 percent absorbent so that one section of
the room can hear the other .

Figure 115 shows a related reflected ceiling
pattern, and Fig . 116 shows some details for
"soft" and "hard" surfaces . Figure 117 is an-
other convenient space saver .

Fig . 112

Fig . 113 Fia. 114

Fig . 115Fig . 111
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Fig. 116

INDUSTRIAL AND VOCATIONAL FACILITIES

Industrial and vocational education are one and
the same, "vocational" being the more current
term and implying a more specialized education
program designed to train a person for a voca-
tion rather than simply acquainting him with a
working knowledge of tools and their uses .
Many schools extend their in-school education
to cooperative programs with local industries,
providing the student with actual on-the-job
experience . Additionally, industry representa-
tives counsel and work with the students in the
school .
The industrial arts department should be

isolated from quieter areas of building, with
a service road provided nearby . There should
be an outdoor shop area, if possible . Ac-
cess to shower and locker facilities will be
needed . All machines and equipment should
be arranged so that a sequence of operations
can be carried out with the greatest possible
efficiency .

Special servicing requirements of materials,
relationship to drives for automotive shops,
noise levels, and kinds of functions performed

very realistically determine the relationship
of the vocational education area to the total
plan . Also, because the school's functions are
essentially industrial in nature, related struc-
tural and enclosure systems are appropriately
different from the more finished elements
in the remainder of the school . One-story struc-
tures on grade are most common, though mez-
zanine space is often developed for storage or
seminar use.

However, this does not mean that the spaces
cannot be attractive in their own way. For it
is most important to the student, and the rela-
tionship among all students, that no one is
being discriminated against. All are being treat-
ed equally . And so in relating the vocational
education units to the rest of the school, rather
than being a separate or tail-end unit as it was
so often in the past, it should be made as inte-
gral a part of the total school as possible, phys-
ically and philosophically.

Basically, the major elements of vocational
education are speciality shops like woodwork-
ing, electrical, metals, auto, or combined gen-
eral shops. Additionally, drafting rooms are
common as well as supporting classrooms,

offices, and sometimes locker rooms. The lay-
out of any shop should follow the logic of its
equipment use and its relationship to electrical
and mechanical services . Several things must
be considered such as special code and safety
concerns, good lighting, sawdust collecting
systems, overhead hoist systems, exhaust
ducts, and the ability to get large supplies in,
out, and stored . It should also be realized that
students are learning on the machines, and
extra clearances should be allowed for joint
teacher-learner use.

Figure 118 shows a layout of typical shop
types with related spaces . Typically the class
meets first in the classrooms to learn prin-
ciples, take certain tests, and put these into
practice in the shop laboratories . In the dia-
gram the dots represent students, the semi-
circles group sink-wash units. Figure 119
shows a more comprehensive shop suite.
Figure 120 is a section through a not unusual
higher-ceiling shop area showing open-struc-
ture treatment, rooftop mechanical units, and
the development of some double-deck space .
The specific equipment provided in any shop

is determined by the client and by the various

Fig. 116
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Fig . 119

Fig . 120

Fig . 121

requirements most states have . Sometimes the
equipment itself is leased, another reason for
the increasing preference for electrical service
being fed down from the ceiling rather than up
from the floor, allowing more flexibility . While
most surfaces must be hard for maintenance
reasons, some acoustic relief can be introduced
by acoustic-absorbent mounted blocks in
ceiling materials, roof decking, and high wall
surfaces .
A sense of order should prevail in consider-

ing the equipment needs and the disposition
of services to them, for a well-organized shop
is itself a deterrent to accidents .

HOME ARTS

Home arts might be better called family-life ed-
ucation, for its purpose is to teach students
about everyday living, home life, cooking, sew-
ing, personal care, and caring for a home and
family . It would be well if boys could partici-
pate more in the curriculum, and this might
well be encouraged by a more central location
of the facilities in the total plan and merchan-
dising and furbishing it in a less exclusively
feminine way . For it should represent the feel-
ing and purpose of the total home in the
school ; even outdoor patios might be included .

Facilities comprising a home arts program
can range from a single laboratory space serv-
ing cooking and sewing classes to a full suite of
spaces embracing these, and child develop-
ment, cosmetology, living-dining, and support-

ive classroom areas . The various examples
shown here illustrate program emphasis, and
the many combinations possible, the relation-
ships of one space to another, and the apparent
flow of activity functions . Obviously, the larger
the facility, the more difficult to avoid an insti-
tutionalized character . But it should be realized
that certain of these programs are directed to-
ward institutional vocational education, others
toward homemakers .

Food Laboratories

The food laboratories may be divided into cook-
ing area, freezing area, laundry, wall storage
(for tote drawers, staples, cleaning supplies,
and books), and classroom area large enough
to accommodate movable desk chairs for stu-
dents . Grease-resistant asphalt tile or linoleum
flooring is necessary . Folding doors or screens
could be used to separate areas .

Unit kitchens should contain equipment for

about four students and include stoves, double
sinks, counter space, and storage cupboards
above and below the counters . Enameled-steel
upper and lower cabinets with back splashes
which are molded into a curved surface rather
than joined together with stainless-steel strips

are suggested . Movable supply wagons made

of materials similar to those of other kitchen
equipment can be built to fit into recessed
space under the counter surface . Allowance
must be made on the window wall for access
to windows . Counters should be made of a
durable material with two areas large enough
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to place two boards 16 by 20 in . next to each
other so that two students can work side by
side at each area . These should not be located
at a corner since this does not allow space
for two pupils to stand and work together,
Minimum desirable length of counter per pupil
is 30 in . If counter width is 24 in ., minimum
desirable size of one unit kitchen should be
11 by 9 ft, or 99 sq ft . Counter heights should
be about 33 to 34 in . To accommodate four
students at work, space between counters
should be 6 to 8 ft . Just outside each kitchen
should be space for a kitchen table end four
chairs for serving and eating .
Allowance should be made for adequate ven-

tilation to carry away food odors . Exhaust fan
for entire room is suggested . Two duplex elec-
tric outlets should be provided in each cooking
area . In laundry area, provision should be made
for 110/220-V outlet for clothes dryer .

Clothing Laboratory
The clothing laboratory should be equivalent
in size to a large classroom . It should include a
sewing area (preferably along window wall) ;
grooming area ; dressing room area (about
8 feet square), walled off by cabinets on
at least one side ; storage areas (preferably
along walls) ; and fitting area . Folding doors
or screens could be used to separate areas .

Storage should be provided for portable ma-
chines, notions, tote boxes (5 in . deep by 14 in .
wide by 19 in . long), roll of 36-in . wrapping
paper, small articles, textbooks, large fashion
magazines, patterns, and teacher's wardrobe,
four-drawer, legal-size file with lock. Space
is needed for hanging student projects .
Provide adequately keyed electric outlets for

machines-suggest one double outlet for each
machine- electric outlets for irons and visu-
al-aid machines, one fluorescent light over
grooming unit, and adequate light at working
surfaces .

Family Living Laboratory
The family living laboratory is used for ad-
vanced courses in homemaking : table service,
housekeeping, home decoration, selection and
arrangement of furniture, entertainment, bed
making, home care of sick, leisure time ac-
tivities, family living, money management, child
care, and consumer education .

This is the central core of homemaking fa-
cilities . Furniture and equipment should rep-
resent advanced solutions of home problems .
Space should provide for dining room, living
room, and flexible area for home nursing, child
care, home furnishing, family living, group
discussion, and film viewing . There should
be at least one plastered wall for experimen-
tation with wallpapers . Hardwood floors are
preferred . Folding doors or screens could be
used to separate areas .

Furniture and equipment include upholstered
sofa and chairs ; side tables and coffee table ;
lamps and vases ; sideboard or hutch ; drapes
(to be made by class) ; dining room table and
chairs to seat eight ; card table and chairs ;
framed pictures (art project) ; roll-away bed ;
built-in storage cabinets for magazines and
linens ; cleaning supplies ; vacuum cleaner ; elec-
tric drill and attachments for waxing and buff-
ing ; samples of home furnishing materials ;
dishes ; silver ; table linen ; curtain and drap-
ery fixtures ; full-length mirrors ; home nurs-
ing equipment ; child-care supplies . Supplies
should be stored near area where they will
be used .
There should be artificial lighting and

switches adapted to house situations ; com-

bination outlet for electric iron, pilot light,
switch and outlet ; electric clock ; special light-
ing on machines ; electric duplex outlet spaced
at least every 12 ft of available wall space ;
sink with hot and cold water .

In laying out the prototype kitchen units it
should be remembered that there are both in-
structors and students using them ; hence di-
mensions between counters should be more
ample. Figure 121 indicates some minimum di-
mensions, while Fig. 122 shows a grouping of
U kitchens . Fig . 123 shows perimeter kitchens,
allowing for a sit-down class grouping at the
tables in the center in a rather typical combined
food-and-clothing arrangement.

Typically, various kitchen-plan types as well
as various appliance types are incorporated in-
to a layout to allow the student to experience
their differences . Counter and cabinet types
and finishes, even flooring, might likewise be
varied while realizing some discretion toward
enough common denominators to give order to
the total space.

Like planning any laboratory, equipment
functions, clearances, and their electrical and
mechanical service requirements should be
carefully understood, and most of the needs are
larger extensions of home situations, such as
extra lengths of counter and space between ap-
pliances . Unit kitchen plans should also be de-
signed to allow for periodic appliance replace-
ment with new models, sometimes provided for
specific consignment by local utility compa-
nies, such as accommodating ranges at counter
ends to allow for size changes.
A few miscellaneous planning aids should be

provided :
" A minimum of 2 linear feet of counter

space per student (wall cabinet storage is un-
derutilized in the prototype kitchen and can be
more minimal)

" Tackboard or wall behind sink
" A well-located teacher demonstration

kitchen counter (an overhead mirror helps too)
" Pull-out bread boards (they save on coun-

ter top wear)
Spread-out storage for student projects,

like sewing
" Portable ironing boards (these are better

than built-ins)
" Sewing table unit (for use by four works

well)

Fig . 123

" Corridor exhibit area for display
Summing up, the home arts area is a place

for learning about living ; make it as easy and
pleasant as life can be for the students starting
out .

F000 SERVICE

Lunchtime can and should be break-time, a
change of pace in a place different in feeling
and fact from the rest of the day . In reality, it is
hard to be efficient in the use of space in
schools . Most often lunchrooms must serve
other purposes . Time for eating is cut too finely
between academic periods . Great numbers
must be served in a hurry.

All the more reason and need then to try
harder while planning to carefully consider the
processes of food preparation and serving, to-
gether with seating areas and traffic flow, to
give the best chance for table manners to sur-
vive and a happy shipshape atmosphere to exist
amid the hubbub .

There are enough ordinary problems to be
solved in planning a dining and kitchen area to
allow consideration of a unique design ap-
proach . Like anything that is architecture, it
grows from those human needs it is serving,
asking : Whom are we going to serve? What are
we going to serve them? How will we go about
it?
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The program is made up of three factors : pa-
trons, menus, and operation . Particularly in this
part of the school, the allocation and arrange-
ment of spaces and the choice of fixtures must
develop for specific reasons in order that the
total design be functional .

Systems for a School Lunch Program
Each system is a kitchen and an arrangement
for the distribution of food .

1 . Conventional kitchen and adjacent
cafeteria.
2 . Kitchen, central to site, with adjacent and

remote serving stations .
3 . Kitchen, central to community, with all

serving stations remote . "Satellite" is another
term for remote .

The Conventional Kitchen

	

Aconventional kitchen
and adjacent cafeteria are illustrated in Fig. 129.
This particular kitchen produces an a la carte

Fig. 126

	

Home arts, Linton High School, Schenectady, N.Y .Fig. 125

Fig. 127 CORRIDOR

Fig. 124
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Fig . 128

Fig. 129 Kitchen and serving
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luncheon for approximately 1,100 patrons. Raw
foods enter the building at the rear, diagonally
opposite the dining room . Food processing fol-
lows a straight flow line from receiving to stor-
age to preparation to the counters .
The serving counter adjacent to a conven-

tional kitchen requires little or no cartage of
bulk food. In Fig. 130 the distance between pre-
pared food and pickup of trays is but the thick-
ness of a wall . Kitchen personnel assemble
trays at both sides of this assembly line . There
are no conveyor belts. Trays are set up in ad-
vance with napkin-wrapped silver . Output of
the line is two trays at a time . Snack bars when
they do exist in schools, usually augment cafe-
teria counter service of a full, hot lunch. Most
snack bars serve milk, prepackaged ice cream,

apples, and cookies, as does the small unit in
Fig. 131 . Some serve soft drinks. The second or
third counter in some high schools is an "a la
carte" service of prepared sandwiches, pack-
aged snacks, and bakery and soda fountain
items (see Fig. 132) .
Clean dishes are needed at the serving sta-

tion ; the serving station is adjacent to the cafe-
teria . Soiled trays and dishes from the cafeteria
are usually deposited by student customers at
the dishroom . This cycle establishes the loca-
tion of dishwashing as "adjacent to cafeteria
and adjacent to serving," as shown in Figs . 118
and 119 .

Large cafeterias utilize conveyor belts be-
cause these permit multiple and simultaneous
deposit of trays. Figure 133 shows a belt bring-
ing soiled trays from the student and faculty
dining rooms to join trays from a third dining
room for scraping near the feed end of the
dishwasher. The baffle wall between the con-
veyor and dishroom in Fig. 134 screens that
room's activities and sounds from the dining
area . Ample dish- and tray-scraping table, dis-
poser, and shelf space can be provided whether
or not a conveyor is used .

Flight-type dishwashing machines are com-
monly employed for patronage numbers as
small as 1,000, although conveyor models func-
tidn efficiently for programs of more than 1,000
people . This choice depends upon many fac-
tors, such as the amount of were to be stored

Fig. 130 Kitchen, serving, and dishwashing .

Fig . 131

	

Snack bar, serving, and dishwashing .

Fig . 132 Cold food kitchen and a la carte counter. Fig. 134

	

Serving and seating arrangements .

Fig . 135 Remote serving station.
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and handled in racks, the shape of the room
available, and the ratio of trays to dishes, etc .
The dishroom is difficult to ventilate effec-

tively . Provide a steam removal exhaust for
dishwasher, ample fresh air supply and ex-
haust, and keep ceiling high for maximum cubic
feet of air in circulation .

Kitchen Central to Site

	

Small bulk-food carts can
traverse the corridors or elevators from the
kitchen to the remote serving station within a
building . The hot food, cold food, and pastry
carts shown at the serving station in Fig . 134
have been fitted with tongues and hitches .
They are pulled by electric tractor from the ex-
isting kitchen in the old school building
through the new corridors to this location .
Some remote serving stations have dish-

washing facilities . The source of clean dishes
must be close to the serving station in any plan .
Figure 135 shows a small serving station which
includes a counter garaging bulk foods under
its top, a back bar with refrigerator and small
electric appliances, plus a complete assembly
of soiled and clean dish tables with smallest
floor-supported dishwasher, a window sill for
soiled tray deposit, a disposer, and a silver-
soak sink .
Any remote station also requires some dish-

scraping facility ; it is not practical to trans-
port garbage . Note the location of soiled tray
deposit in the remote serving station of Fig .

136 . The plan permits the flow of high school
student patrons to circulate around this serving
station segment of the building without any
turning back or crossing of traffic . Pick-up food
and entrance to the dining area are at the left of
the plan ; exit and tray deposit are at the right .
Within the segment, dishes are processed in a
direction toward the serving station .

Kitchens Central to Community The conventional
kitchen differs from the central kitchen in that
it does not have to accommodate, wash, ga-
rage, and load bulk-food carts . Kitchens central
to the community differ from the kitchen cen-
tral to a building because community bulk-food
carts and kitchen cart spaces are large, and
these carts are invariably transported by motor
vehicle . Each of those shown in Fig . 137 is
strapped into place along with a cart of trays in-
side a truck . The truck is fitted with a hydraulic
tailgate to adjust to the various unloading con-
ditions at community schools . Thus, an adja-
cent, well-appointed loading-dock facility is im-
perative . If located in a cold climate, the loading
dock can be enclosed .

Compartmented trays used in lieu of dishes
travel in carts to the remote serving station in
the community and are returned to the central
kitchen for dishwashing, as shown in Fig . 137 .
This largest of carts keeping bulk, hot, and cold
food has a serving top . It therefore has many
applications as a portable counter, for example

for service in the classroom to kindergarten
tots and first graders . Figure 136 shows it sub-
stituting for a section of built-in counter .

Anatomy of a Kitchen

An efficient kitchen has a straight-through flow
of foods being processed from the raw state to
finished and ready to serve .

Its Departments

	

Their relationship

Receiving and . . . . Near dock
trash rooms
Dry storage . . . . . . Near the receiving and

adjacent to the kitchen
Refrigerated

	

Near the receiving area
storage

	

and adjacent to the
kitchen

Pre-preparation

	

Between refrigerated
sinks, tables

	

storage and vegetable
prep

Vegetable

	

Adjacent to the cooking
preparation battery

Cooking . . . . . . . . . Adjacent to the cooking
battery

Baking . . . . . . . . . . Can be remote, adjacent
to the kitchen

Pot washing . . . . . . Must be near the
cooking area, the baking
area or both

Salad making . . . . . Near refrigerated
storage, can be remote,
adjacent to the kitchen

Fig. 136 Remote serving station .

Fig . 138 Serving.
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Serving Counters
When the menu is simple and everyone re-
ceives the same lunch, tray assembly can
be employed for fast service . When food
choices are offered, the serving counter is
needed to stock and display items. The number
of seats in the cafeteria determines the total
length of serving counter required (refer to
the Food Service Space Requirement Chart) .
Bottlenecks in student traffic can occur if
counters are not of sufficient size, if there
are too few cashiers, or if there are not simple
seats . As Table 8 illustrates, a counter (35 ft)
is required for every 150 to 200 seats . One to
two cashiers per counter is recommended .
The quantity of seats required is halfway
between one-third and one-half of total patrons
daily . This formula provides for the peak load
in the cafeteria, which will occur during three
seating periods .

It is increasingly necessary, with the advent
of modular scheduling of classes, to provide
for fast pickup of food . For this reason, "scram-
ble" and other configurations should be con-
templated as soon as more than one counter
is required . This need not increase the quantity
of counters . Sections of counters for categories
of foods, such as "beverages" or "cold foods"

are arranged separately for direct and quick
access .

If the scramble system incorporates parallel
units, minimum distance between tray slides
is 12 to 13 ft . Duplication of counter sections
keeps traffic crisscross at a minimum . The
scramble system is most successful in schools
or any situations where people eat regularly .
The patron who enters the serving area knows

where he is going . The scramble layout in
Fig . 138 incorporates a beverage island at the
center . Two sides of the island are identical .
The "marketplace" unconnected "sawtooth"

arrangement of the counters in Fig . 139 allows
the patron to skip certain sections . This layout
lends itself to a serving area which is long and
narrow . A wide aisle suffices ; patron traffic
moves quickly .

Fig . 139

	

Serving and seating arrangement .

Dining Rooms, Seating and Plan Arrangements

School dining rooms most often double as
study halls and lecture rooms ; they are multi-
purpose and must include functional aspects
which are incompatible with a dining atmo-
sphere (see Fig . 140) .

While bywords like washable, easily main-
tained, movable, durable, and economical do
and must prevail in selecting furnishings and
finishes, the call for character and creativity
must then come on stronger . Color, plan
arrangement, and the whole "feel" of the room
must have a sense of order and sureness, some
predominant theme .
Commonsense planning can eliminate a lot

of irritations . A partition between the dining
and serving area can screen off the clutter,
noise, and distractions of the serving lines .
The utility aspects of cashier stands, silver
and condiment stands, and water stations can
be less obstrusively located and "camouflaged"
in the room decor . Look at the more attractive
commercial cafeterias, their subduing of the
"working parts," and the pleasant, sometimes
striking, overall look designed with similar
criteria . They avoid "namby pamby" colors,
too many materials, and disorder ; instead,
they have an organized theme of color, form,
and materials, and acoustical materials too,
for noise is a prime chaos contributor .

"Mess-hall"-size spaces, undivided, are
unnecessary, as a screen or partition can cut
down simply on the vastness end accumulation
of noise and visual business . Carpeting with
color, texture, and: whole environmental con-
trol and order of its own and which is virtually
stainproof can be used now to further minimize
noise. Or, if the room has to serve for gym or
coke dances, all kinds and colors of resilient
flooring materials are available .

While air conditioning and new efficient
lighting have made windows functionally
unnecessary, still a "room with a view" is
worth looking into, or out of, and an outward
visual release can generate calm with the
apparent increase of sensed space. An outlook-
ing view would be all the more appropriate if
the school's instructional areas are primarily
windowless . Good ventilation is another criti-

TABLE 8

	

Food Service Space Requirement Chart for School, College,
and Commercial Lunch Programs

* Kitchen space :
150-650 students = 3 and 4 sq ft per student

650-2,000 students = 2 and 2'G sq ft per student
2,000-6,000 students = 1 1/2 and 1 34 sq ft per student

t Counter = 35 to 40 linear feet of serving equipment .

21 7

Planned
enrollment Seats Area designation, sq ft Number of
or patrons required Kitchen* Serving counterst

400 170 1,500 700 1
500 210 1,650 800
600 250 1,800 1,540 2
700 290 1,950 1,540
800 335 2,100 1,920
900 375 2,250 1,920

1,000 420 2,400 2,310 3
1,100 460 2,550 2,310
1,200 500 2,700 2,690
1,300 540 2,850 2,690
1,400 585 3,000 2,690
1,500 625 3,150 3,080 4
1,600 670 3,300 3,080
1,700 710 3,450 3,460
1,800 750 3,600 3,460
1,900 790 3,750 3,460
2,000 835 3,900 3,850 5
2,100 875 4,050 3,850
2,200 920 4,200 4,230
2,300 960 4,350 4,230
2,400 1,000 4,500 4,620 6
2,500 1,040 4,650 4,620
2,600 1,085 4,800 5,000
2,700 1,125 4,950 5,000
2,800 1,170 5,100 5,000
2,900 1,210 5,250 5,390 7
3,000 1,250 5,400 5,390
3,100 1,290 5,550 5,770
3,200 1,335 5,700 5,770
3,300 1,375 5,850 5,770
3,400 1,420 6,000 6,160 8
3,500 1,460 6,150 6,160
3,600 1,500 6,300 6,540
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Fig . 140 Seating arrangement.

cal item . Food odors are best controlled by
bringing air into the dining room and exhaust-
ing it through the kitchen at 30 air changes
per hour minimum . In the kitchen itself, 30 to
60 air changes are desirable .

Space and how it's used, though, is the key .
A good guide is to allow 12 to 15 sq ft per
seat in planning the dining space. Smaller
tables will use more space, but will encourage
more quiet conversation . The small table for
four persons, which makes most of floor space
and yields the most elbow space when standard
trays are placed on its top is 30 X 48 in.
Four standard 14 X 18 in . trays will not fit
on a 36 in . sq table . Mixing round tables with
rectangular ones relieves the monotony of the
repetitious, institutional look . Manufacturers
provide tables which are 29 in . and 24 in . high
for the younger children . All kinds of table and
seating types-folding, jackknifing, folding
into walls, stacking-allow for countless
arrangements and flexibility .
To review briefly, in planning for food ser-

vice, the simple objectives are getting the food
to the student, getting the students to the food,
and providing an enjoyable dining atmosphere .

PHYSICAL EDUCATION

Gymnasiums
In this keep-fit, diet-craze, body-bent, sports-
minded age, physical education programs
have gained a new focus, and top-notch facili-
ties are getting built, from multipurpose 40 X
60 ft rooms in the elementary grades to multi-
gyms and specialty spaces in the large high
schools . The basketball court is the common
denominator of the gymnasium plan, over-
lapped by other court layouts and enlarged
for other uses including spectator seating .

Making up the right kind of environment are
the factors diagrammed below . Places to play
well in should be well designed in all ways,
more than super-space boxes . The gymnasium,
the whole physical education unit, is most
always a place for other performance use, and
so its internal planning relationships must
serve its everyday use, but its public use sets
other demands for its relation in the total plan .
Its great volume begs other considerations
for separate, special ventilating systems,
structural systems, and related massing con-
cerns of its exterior (see Fig . 141) .

opening to allow the total space for exhibition
game use, with bleachers folding out and down
from the balcony gyms, and the whole volume
given better scale and character inside and out
with beams and undulating angular roof/ceiling
treatment.

Table 9 gives recommended dimensions for
various gymnasium sizes .
The basic relationship of elements and plan-

ning fundamentals for a gymnasium are shown
in Figs . 143 to 147 . In the typical school the
staff for boys and girls have a working relation-
ship to each other and a responsibility for
instructional supervision to both the gymnasi-
um and locker spaces, as well as a preferred,
as-direct-as-possible relationship to the total
school, or corridor entry . The staff offices are,
in effect, control centers . The locker rooms
should be so located and planned to allow
direct access to the outdoor playfields as well
as to the gym .

Expansion potential should always be con-
sidered, and the physical education parts
should not be "locked" into other plan ele-
ments . As enrollment increases, oft-times
added practice gyms or auxiliary spaces like
wrestling rooms, a pool, or more locker space
may be needed .
The gymnasium itself develops from many

functional and prescribed requirements as are
noted on Fig . 143 .

Figure 148 illustrates a field house complex,
with large balcony gyms (above the locker
areas) flanking the main exhibition gym . Spec-
tator seating is accommodated by folding/roll-
ing bleachers at both levels. Those at the main
floor level can be folded back against the locker
room wall to allow more usable space in the
main gym and those on the balcony can be
rolled and folded back, or could be detailed to
fold up to form a wall between the balcony and
main gym spaces .

Fig . 141
The gymnasium complex in Fig . 142 shows

several relative points : direct relation to
parking and playfields, public lobby space
and rest rooms, double-decking of locker
facilities and auxiliary, or balcony, gym space
equating to the height of the main gym, "boys"
and "girls" gyms divided by a folding partition

TABLE 9

	

Recommended Dimensions in feet for Gymnasiums

* W, and L, are dimensions of basketball court.
t Use folding partition.
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School W L WI* L I * Seats

Small elementary 36 52
Large elementary 52 72
Junior high school* 65 86 42 74 400
Small senior high schoolt 79 96 50 84 700
Large senior high schoolt 100 104 50 84 1,500
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Fig . 142

	

Physical education unit, Newark High School, Newark, Ohio.

A . ACCESS FROM LOCKER ROOMS
B . 5' MIN . DIMENSIONS RECOMMENDED-FACE OF BLEACHER
OR WALL FROM END OR SIDE LINE OF COURT .

C . FOLDING BLEACHERS EXTENDED . VARIES DEPENDING ON
REQUIREMENTS . FOR BEST SPECTATOR VIEW, RESTRICT
BLEACHER LENGTH TO FACE-TO-FACE DIMENSION OF
BACKBOARDS .

D . 6' MIN . -10' RECOMMENDED .
E . SCORE RS' TABLE-MAY BE LOCATED IN BLEACHERS .
PROVIDE ELECTRICAL OUTLETS, MICROPHONE JACK, AND
SCOREBOARD CONTROLS .

F . COURT SIZE : JR . HIGH-42' X 74', HIGH SCHOOL-50' X 84' .
SOME HIGH SCHOOLS USE COLLEGE SIZE COURT, 50'X 94',
FOR VARSITY TOURNAMENT COURT .

G . HIGH SCHOOL BACKBOARD, GLASS OR METAL, 54" FAN-
SHAPED (PER 1969-1970 N.F .S .H .S .A .A . RULES) KEEP WALLS
BEHIND BACKBOARDS FREE OF DOORS AND OBSTRUCTIONS .

H . EGRESS TO PLAYING FIELDS .
I . 10'-RECOMMENDED CLEARANCE FOR TOURNAMENT
COURT .

J . ACCESS FOR SPECTATORS . LOCATE TO MIN . TRAFFIC ON GYM
FLOOR . (POSSIBLE USE OF CARPET RUNNERS .)

K . PRACTICE COURTS. MAY BE SHORTER AND MORE NARROW
THAN STANDARD COURT .

L . STRUCTURE HUNG WD . FOLD . PART . HORIZONTAL PULL OR
VERTICAL ROLL NET CURTAIN WITH CANVAS BOTTOM
VISUAL BARRIER MAYBE USED .

M . SPAN-ACROSS SEATS (UP TO 6'I TO ACCOMMODATE FOLD .
PART . OPENING .

Fig . 143

	

Divided gym, seating one side . (Two teaching stations .)
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TOURNAMENT COURT. 50' X94'
TWOCROSS PRACTICE COURTS: 50' X 84'
FOLDING BLEACHERS. GYM FLOOR-RECESSED : 4-14', 2-16' SEC.,

14 ROWS - 846 SEATS. BALCONY

	

REVERSE FOLD : 4-14', 2-16' SEC .
15 ROWS = 960 SEATS.

CAPACITY . 1,846 SEATS AT 16".
GYM FLOOR: 94' X 120' .

	

(a)
PLASTIC "SKY DOMES" PROVIDE EXCELLENT NONGLARE GYM LIGHTING . AREA OF
THE "SKY DOMES" SHOULD EQUAL 4-6% OF THE GYM FLOOR . POWER GROOVE
FLUORESCENT LAMPED LIGHT FIXTURES, GROUPED ADJUSTABLE TO OR AROUND
THE "SKY DOMES" PROVIDES A GOOD CLEAN LOOKING ELECTRICAL ILLUMINATION
INSTALLATION .

DELAYED ACTION REVERSE FOLD . BLEACHERS USED ON A BALCONY TEACHING
STATION, PROVIDES NO7 ONLY INCREASED SEATING CAPACITY, BUT IN THE
RETRACTED POSITION, CREATES A PHYSICAL AND VISUAL BARRIER BETWEEN
THE BALCONY AND THE MAIN GYM FLOOR. WHEN PLANNING THE USE OF FOLDING
BLEACHERS AS SHOWN ABOVE, CONSULT WITH THE BLEACHER MANUFACTURERS
FOR CORRECT DIMENSIONS, CLEARANCES, MAXIMUM RECOMMENDED ROWS,
OPERATION AND SEAT RISE, FOR OPTIMUM SIGHT LINES .

(b)

Fig . 146

	

(a) Divided gym with (b) balcony auxiliary gym, seating one side .
(Four teaching stations .)

TOURNAMENT COURT: 50' X84' WITH MINIMUM END AND SIDE
CLEARANCE

TWO CROSS PRACTICE COURTS : 50' X 84' WITH MINIMUM END
CLEARANCE

FOLDING BLEACHERS: FOLD . PART . SIDE : 2-16', 2-20' SEC.
WITH 6' SPAN ACROSS-11 ROWS - 616 SEATS. OPPOSITE SIDE :
4

	

16', 2-8' SEC., 11 ROWS - 660 SEATS. ENDS : 3-16' SEC.
EACH, 9 ROWS = 648 SEATS. CAPACITY : 1,924 SEATS AT 16" .

Fig . 145

	

Divided gym, seating four sides . (Two teaching stations.)

TOURNAMENT COURT: 50' X 84' (50' X 94' POSSIBLEI
TWOCROSS PRACTICE COURTS : 50'X 84' WITH MINIMUM

ENDCOURT CLEARANCE.
FOLDING BLEACHERS. FOLD . PART . SIDE : 2-16', 2-20',

SEC. WITH 6' SPAN ACROSS SEATS AT PART . PACKET .
11 ROWS - 616 SEATS. OPPOSITE SIDE : 2-8', 4-16' SEC .
11 ROWS-660 SEATS.

CAPACITY : 1,276 SEATS AT 16".

Fig . 144

	

Divided gym, seating two sides . (Two teaching stations .)
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TOURNAMENT COURT : 50'X 84' .
TWO PARALLEL PRACTICE COURTS : 50' X 84' .
FOLDING BLEACHERS: GYM FLOOR-RECESSED : 1--14', 4-- 16' SEC . -14 ROWS = 812 SEATS~EACH SIDEBALCONY-REVERSE FOLD : 5-16' SEC .-15 ROWS - 900 SEATS

CAPACITY : 3,424 SEATS AT 16" .
GYM FLOOR : 104' X 120' .

Fig . 147

	

Divided gym with balcony auxiliary gyms, seating two sides . (Four teaching stations .)

Figure 149 illustrates a 2,400-student high
school physical education complex where the
main activity areas develop above a base floor
of lockers and auxiliary space . The result is
architecturally well articulated, saves on
ground coverage for more playfield space on a
restricted site, allows for separate student
and public access to the pool, provides on-
grade access to the playfields, and clearly
divides the gyms into usable components
(see Fig. 150) .

Locker Rooms

Locker rooms need not be the noisy, steamy,
smelly, dimly lit spaces too many have been .
Because they are very concentrated areas of
complex plumbing and ventilation and hard
wear requirements, they can be expensive to
build and are too often made too minimal to
properly function and be maintained .
Locker rooms are busy places for students

in a hurry, dressing in never-enough room,
with showering humidity, outdoor muck, and
emotional pitch and pique as added realities.
A very functional plan is a must, one that
thoroughly considers traffic flow, the realities
of body dressing clearances, locker door
swings, clothing storage, systems for towel
distribution, uniform drying, and supervision
and discipline . Equal concern must be given
to good and durable lighting, plumbing, ventila-
tion, and finishes (see Fig. 151) .

22 1

Fig. 148 Field house de-allopment, senior high school Englewood, Colo . (Perkins & Will-Wheeler & Lewis,
April 15, 1957 .)
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Fig . 149 (a) First level . (b) Second level. (c) Second floor of physical education area, west division of
New Trier High School. (Used with permission from The Perkins & Will Partnership, Architects, and The Architects
Collaborative, Cambridge, Massachusetts, Associated Architects .)
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Wire baskets may be used in place of the
small lockers for the storage of gym clothes .
Although in some cases the baskets have been
mounted in a fixed position, it is more desirable
to place them on trucks which can be locked
in a well-ventilated storage space . The basket
system is generally more difficult to manage
than the locker system .
A common arrangement is to provide one

large dressing locker, together with six stor-
age lockers . This permits the student to have
a large locker in which to hang his street
clothes and also provides him with a small
locker for the storage of gym clothes .

Figures 153 through 157 show various
shower arrangements and dimensions for
group showering . Additionally, it is still com-
mon practice to provide some private showers
for special demand usage . As the illustrations
indicate, there is a trend to prefabricated
plumbing arrangements wherein the plumbing
is not built into the walls, reducing its installa-
tion and repair costs . It is also quite common
to equip the facility with preset temperature
valves or graduated settings in walk-through
showers . Figure 158 shows the height range
for shower heads .
The arrangements shown here are for a 500-

student junior high school boys' locker room
(Fig . 159) with center benches, a 1,500-student
high school girls' locker room (Fig . 160), and
the boys' and team locker room (Fig. 161) with
benches integral with the locker bases . Note
the inclusion of two private showers in the
girls' locker room, the supervisory location
(and windows) of the office in both areas, the
walk-through showers in the one, and showers
and drying areas in the other .

Figure 162 shows a very compact, well-
organized complex of team locker bays, per-
mitting unused bays to be locked with sliding
gates while providing good access from the
opened bays to the shower facilities . Figures
163 and 164 show various details and arrange-
ments providing for uniform drying and storage .

S =number of street clothes (dressing)
lockers required

T also then represents the gymsuit lockers
needed, and T/S = R, or the ratio of gymsuit
versus street clothes lockers, varying as shown
in Figs. 151 and 152 and determining the total
space required for lockers.
The standard type of full-length locker should

be set on a masonry base to facilitate cleaning .
The unit should be complete with two top
shelves, ventilating grilles, and four hooks
for hanging clothes . Some type of locking de-
vice should be furnished .

Unless the increasingly seldom used system
of central basket storage is utilized for clothing
storage, the number and ratio of gymsuit to
street clothes lockers are determined by the
formula

TXN/P=S
where T=number of students to be enrolled

N =number of times/week student in
course

P =number

	

of

	

periods/week

	

that
physical education is given (hours/
day X days/week)

" CENTER TRAFFIC AISLE
NO CONFLICT WITH
DRESSING AREA

" BENCH FOR EACH LOCKER
BANK

" LOCKER DOORS LESS
HAZARDOUS THAN (b)

" BOTTOM GYM SUIT
LOCKER INCONVENIENT
-MAXIMUM FLOOR AREA
REQUIRED

" COMBINED AISLE AND
DRESSING AREA-
CONGESTED

" SINGLE SEAT FOR TWO
BANKS OF LOCKERS

-UNPROTECTED LOCKER
DOORS IN AISLE PRESENT
HAZARD

" BOTTOM GYM SUIT
LOCKER INCONVENIENT

-ECONOMICAL USE OF
FLOOR AREA

(a)
" COMBINED WIDER AISLE AND
DRESSING AREA

*SEAT FOR EACH LOCKER BANK
LESS CONGESTION

-SEAT PROVIDES AISLE PROTECTION
FROM DOOR SWING

-POSITIVE THROUGH-LOCKER
VENTILATION (SEE DETAIL SKETCH)
-ECONOMICAL USE OF FLOOR AREA

Fig . 151
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REQUIRES MOST FLOOR AREA
PER RATIO UNIT

" HIGHEST INITIAL COST
. AFFORDS GREATEST HANGING
DIMENSION IN GYM SUIT
LOCKER FOR GOOD VENTILATION
AND DRYING OF GYM SUITS.
SEE SKETCH DETAIL OF
POSITIVE VENTILATION
THROUGH LOCKERS

" ECONOMICAL USE OF
FLOOR AREA BETWEEN
(a) AND (c)

" GOOD VENTILATION-
SINCE HANGING OF
GYM SUITS POSSIBLE

" REQUIRES LEAST
FLOOR SPACE PER
RATIO UNIT

" POOR VENTILATION
AND DRYING OF GYM
SUITS-NO HANGING
POSSIBLE

" LEAST INITIAL COST
OPEN BASKET PROVIDES
BETTER VENTILATION
THAN (c), NOT AS GOOD
AS (a) AND (b)
REMOVABLE BASKETS
MORE SUBJECT TO
DAMAGE-MAINTENANCE
PROBLEM

NOTE : OTHER WIDTHS, DEPTHS ANDCOMBINATIONS ARE AVAILABLE : THESE SHOWN ARE REPRESENTATIVE .

Fig . 152

Fig. 153

	

Conventional shower (in-wall piping) ; 14 sq ft per head . Fig . 155

	

Prepiped package showers (span-across) ; 12 .2 sq ft par head .

Fig . 156

	

Column showers . (Available in 4, 5, or 6 heads per column ; 12 .8 sq ft
per head at 5.)

1
Fig . 154

	

Prepiped package showers (wall-mounted) ; 14.6 sq ft per head .



Fig . 157 Walk-through shower .

Fig . 159 Junior high locker room (500).

Educational

ELEMENTARY AND SECONDARY SCHOOLS
Physical Education: Locker Rooms

Fig. 158 Recommended shower head heights .
(From "Basic Body Measurement of School Age Chil-
dren," U.S . Department of Health, Education, and Wel-
fare .)

Fig . 160 High school girls' locker room (1500) .

Fig. 161

	

Boys' physical education and team locker rooms with dual use showers and toilets between.
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Fig . 163

	

(a) Hooks. (h) Uniform drying rack . (c) Uniform drying and storage room .

Fig . 162 Team locker rooms with joint showers.



Swimming Pools

Swimming pools are a very desirable, but rela-
tively expensive, part of a physical education
program . However, with the increasing public
interest in participating, more recreational ac-
tivities are being built as parts of schools or as
community facilities .
New finishes like epoxy coatings and prefab-

ricated pool liners of plastic and aluminum are
being used more often . Swimming programs

divide their activities into diving, swimming in-
struction, and competitive swimming . The
more extensive facilities accommodate these
three activities into separate, appropriately de-
signed pools or develop diving "alcove" areas
in T- or L-shaped pools .

The basics of pool design are covered in Fig .
165, the various dimensions relating to the age
group using the pool . Important also is the
amount and location of the surrounding deck
area for instructional use, a related advantage
of the T- and L-shaped pools (see Fig . 166) .

Giving spectators a good and comfortable
view involves proper sight lines, plus a care-
ful consideration of acoustic and lighting that
takes into account the reflectance of the water .
Figure 167 shows one solution where thelight,
source has been screened and the ceiling made
nonparallel to the floor to minimize reverbera-
tion . Figure 168 illustrates other ideas for user
comfort and convenience . A way to accom-
modate supervision and privacy both is shown
in Fig . 169 .

Figure 170 illustrates a complete pool and

SIZE RECOMMENDATIONS :

ELEMENTARY SCHOOL

WATER DEPTH : 2' TO 4', 4 .5'
MIN . WIDTH : 16'
DESIRABLE WIDTH : 20', 25', 30'
MIN . LENGTH : 36'
DESIRABLE LENGTH : 50', 60', 75'

JR.HIGH SCHOOL

WATER DEPTH : 3'-5'
MIN . WIDTH : 25'
DESIRABLE WIDTH : 30', 36', 42'
MIN . LENGTH : 60'
DESIRABLE LENGTH : 75'

SENIOR HIGH SCHOOL

WATER DEPTH : 3'-6" TO 9' (1 M .BD)*
MIN . WIDTH : 36' 12' (2M . BD)
DESIRABLE WIDTH : 45'-46'
MIN . LENGTH
DESIRABLE : 75'-1"

"4' SHALLOW DEPTH PERMITS FASTER TURNS .
FASTER SPEEDS ARE POSSIBLE IN 5' OR
DEEPER WATER .

Educational
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Fig . 164

	

(a) Uniform drying truck . (h) Truck hanger. (c) Uniform drying and storage room .

Fig . 165

	

Recommended minimum pool design dimensions . (*NCAA, 1970 ; FINA, 1968 .)



Fig . 168 Comfort control . Fig . 169

	

Visual control for supervision .

Fig . 167

	

Light source not visible from spectator area .

Fig . 166

	

Additional pool shapes incorporating separated diving pool .
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supporting locker facility. In many states sep-
arate locker facilities are required for pool use .
Note in the locker room layout, the entry into
the pool via the shower room, a basic require-
ment .

AUDITORIUMS

The school auditorium is frequently used as
a center for community affairs . It should be
so designed and equipped that it may be used
effectively by all groups-amateurs, profes-
sionals, youth and adult alike . The use of this
facility will extend over a wide range, including
concerts, plays, motion pictures, forums, and
other forms of presentation .
The stage is the essential educational facil-

ity, for it is on the stage that young people
have the opportunity to learn to present them-
selves before large groups . It should be de-
signed for ease of movement of performers
and stage sets . Areas that support produc-
tion, such as stagecraft, band room, choral
room, storage, dressing rooms, and restrooms,
should be located to give rapid and convenient
access to the stage .
Many school officials have expressed a pref-

erence for auditoriums without any natural
lighting . Absolute light control is essential for
a good performance . In some schools,

win-dowscanbedarkenedbyautomaticcontrols
operated from a central point . Stage lighting
should be flexible and simple enough to permit
amateurs to operate the equipment effectively .

The seating of the auditorium is not as im-
portant from an educational point of view as
it may be from the community use standpoint .
There is no need for the school auditorium to
seat the entire student body . It is best designed
when the audience is small enough to make
participation possible in group discussions
and to ensure a reasonably full assembly area
under most types of usage . A capacity of 300
to 800 would normally meet all school require-
ments . Additional capacity would be dictated
largely by community use .
The school auditorium in Figs . 171 and 172

will comfortably seat about 850 students . A
ticket booth is located in the foyer of the audi-
torium lobby . This lobby provides ample circu-
lation space immediately outside the seating
area . The placement of seats and aisles gives
good traffic circulation. The entire seating area
has adequate sight lines giving good view of

Fig . 170

	

(a) Balcony seating level . (b) Pool deck level .

Fig . 172Fig . 171
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the stage from all seats. The front of the stage
platform extends beyond the main curtain,
providing area for a speaker or discussion
panel while the main stage is being set up
for a following performance . The stage cur-
tains, teasers, borders, and cyclorama shown
on the drawing are adequate to support the
various stage activities . The ample corridor
space and doors back stage provide rapid cir-
culation of performers, stage crews, and prop-
erties . The band and choral rooms are con-
veniently located with direct access to the
stage. Music practice rooms are also used as
dressing rooms for performers . This audito-

rium has direct access to a delivery area, which
is convenient when delivering or removing
stage properties .
This auditorium unit (Fig . 173) is a com-

munity art center . Integration of all the arts
with the auditorium is highly desirable .
The educational program of the school and

the needs of the community resulted in this
extensive auditorium center (Fig . 174) . Over
1,400 seats are provided on the main floor
and balcony area . Adjacent to the stage is a
workshop room where scenery and properties
may be designed, built, and moved directly
to the stage. This room also provides storage

for flats and props. The area in front of the
stage is large enough to seat a band or orches-
tra with adjacent storage for music chairs and
stands . Student and adult performers are pro-
vided with dressing rooms, make-up room,
and toilets .

Figures 175 and 176 illustrate an auditorium
unit where considerable emphasis is placed
on teaching and preparation for theater, tele-
vision, and radio productions . This design may
be considered more advantageous for student
use than for use by community groups . Note
the relation in area of the stage and seating
space.

Fig . 173 W. B. Itiner, Architect

Fig . 175

Fig . 176 M. McDowell Brackett, ArchitectFig . 174 LaPierre, Litchfield and Partners, Architects
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Waiting Area
The waiting area is provided as a reception area,
as an informational resource area, and as a place
for students and others to wait for their appoint-
ment with the counselors . This room should be
sufficiently large to provide space for a secretary-
receptionist and for one student for each coun-
selor available . In addition, there should be space
available for three or four additional persons,
such as parents or teachers who might be accom-
panying the student . Thus, for a school which
has three counselors, waiting space should be
provided for about seven or eight persons .

In order to provide a smoother flow of traffic,
and also to minimize possible embarrassment to
those students who appear to have experienced
an emotional disturbance during the counseling
interview, it is desirable that exits other than
through the waiting area be provided for students
leaving counseling offices . (See Fig. 1 .)

Counselors' Offices

The counselors office is the setting for the inter-
view . There should be an office for each counselor .
The interview usually involves only the counselor
and the student. However, at times other persons
such as a teacher, the child's parents, or another
professional worker, such as the visiting teacher,
are called into conference . Since the interview

Physical Facilities for School Guidance Services, Office
of Education, Dept. of Health, Education, and Welfare,
Washington .

is regarded as confidential, the room should offer
privacy, and should be reasonably soundproof.
The use of partial partitions is not satisfactory.

Small Conference Room

The small conference room will be used for case
conferences where as many as 10 persons may
be present . It also may be used by such profes-
sional persons as the visiting teacher, school psy-
chologist, health and medical services personnel,
attendance officer, college admissions personnel,
and the school psychometrist or diagnostician for
individual testing or for small group (less than
10) testing .

Multipurpose Guidance Room

This room will have many uses . These uses will
vary from school to school depending upon the
guidance services offered and upon the concept
of group procedures in guidance which prevails .
The room should be about the same size as a
regular classroom . When a multipurpose room as
a part of the guidance area is not feasible, some
schools make use of a conveniently located class-
room . Uses may include group procedures, group
testing, and inservice training sessions in guid-
ance . Some schools may use it as a center for
information services . (See Fig . 2.)

Storage Room

Storage space is desirable in several of the areas.
This could be one area or several smaller areas,

depending on the size of the guidance area and
the ingenuity of the architect .

SUMMARY OF LOCATION ANDSPACE
GUIDELINES

Location
The guidance unit should be :

1 . Separate from but near the administrative
offices for convenient access to personnel records
and certain clerical services . (See Fig. 2.)
2. Accessible by a direct entrance from corri-

dor.
3. Located to provide exits from counseling

area separate from entrances, if possible .
4. Readily accessible to students and near the

main flow of student traffic to facilitate contact,
scheduling, and communication.

5. Readily accessible from a main entrance for
the benefit of parents and representatives of com-
munity agencies .
6. Reasonably near to related personnel ser-

vices, such as pupil accounting, health, and psy-
chological services .
7. Reasonably near to the library for conve-

nience in use of display and reference materials.

Space
The guidance unit should provide:

1 . Attractive and comfortable reception area
with appropriate materials to encourage profit-
able use of waiting time.
2. Private counseling rooms or offices .



3 . Conference room for such uses as case con-
ferences ; individual testing ; special staff person-
nel such as the school nurse, visiting teacher,
speech correctionist ; interviewing by prospective
employers and representatives of institutions of
higher learning .

4 . Multipurpose room adjacent to counseling
offices for group testing, group procedures, and
inservice training activities .

Fig . 2

	

Location of guidance unit . (Reproduced from "Administrative Facilities in School Buildings," Special
Publication No. 6, U .S . Department of Health, Education and Welfare, Office of Education, Washington,
1957 .)

Educational
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CLASSROOMS

Major factors to be considered in designing a
classroom are the following :

l . Seating and writing surfaces
2. Space and furnishings for the lecturer
3. The use of wall space, including chalkboards,

screens, size and location of windows, etc.
4. Facilities for projection and television
5. Coat racks, storage, and other conveniences
6. Acoustics and lighting
7. Heating and air conditioning
8. Aesthetic considerations

Classroom Seating The seating arrangement is
the most important feature in determining the
size and shape of a classroom . Seating arrange-
ments in a mathematics classroom should provide
all students with a good view of the front chalk-
board, ready access both to the seats and to
chalkboards on other walls, an adequate, well-
illuminated writing surface at each seat, a place
to set books and papers, reasonable comfort, and
privacy in taking examinations. In a class of 50
or fewer students, where a long front chalkboard
is desirable, it seems better to have the front
wall longer than the side walls. This presupposes
that there are more students in a row of seats
than there are rows ; for example, visibility is bet-
ter in a classroom having five rows of seven seats
than in one having seven rows of five seats. In
a room measuring 26' X 30' (Fig . 1), with separate
tablet armchairs for 35 students, the seven seats
in a row might have a spacing of 3'6" between
seat centers laterally and 4'6" between the end
seat centers and side walls (6 X 3'6" -f- 9' _
30') . Spacing from front to back in a column
might be 3 feet between seat centers with 4 feet
behind the back-seat center and 10 feet between
the front-seat center and the front chalkboard
(4 X 3' + 14' = 26') . This pattern allows for
aisles of about 20 inches between columns, a
width just under the 22-inch "unit width" used
as a standard in estimating the number of persons
who can walk abreast in a corridor or stairhall.
This arrangement requires about 22 square feet
of space per student . Lecture halls whose seats
have folding tablet arms may allow 15 square
feet or less per student .

Close-packed seating arrangements are not the
most desirable, but sometimes are necessary be-
cause larger rooms are not available . Laws in
some states provide that no person shall have
to pass more than six others to reach an aisle ;
hence 14 persons in a row between aisles is an
absolute maximum. If 10 to 14 students sit next
to each other in a row behind a long strip table
or writing ledge, the ledge should be at least
12 inches wide and should provide at least 2
feet of length per person . An arrangement
whereby the nearer half of the writing surface
in front of each person can fold up and away
from the writer gives more room for students to
pass . A spacing between rows of 42 inches be-

J. Sutherland and John W . McLeod, Buildings and
Facilities for the Mathematical Sciences, Conference
Board of the Mathematical Sciences, Washington, 1963 .

tween seat centers is adequate for most seating
arrangements that use strip tables for writing .

Tablet armchairs are commonly used for seat-
ing in college classrooms in the United States
and permit rows to be spaced every 3 feet. They
are satisfactory for most classes that do not make
use of special equipment (such as desk calculators
or slide rules), provided they have a large writing
surface and a shelf underneath for books and
papers . Tablet armchairs may be found either
fixed to the floor, fastened together in sets of
two to six that can be moved as a group, or
individually movable. When chairs are fixed to
the floor the arrangement should be one that
permits good visibility and ready access . Good
visibility may be achieved in three ways : by slop-
ing the floor, by staggering seats in consecutive
rows, or by wide spacing .
An arrangement permitting a class of 30 to

spread out for examination purposes in a 26' X
26' classroom seating 40 students would be the
following (Fig . 2) : in each of five rows, spaced
3 feet apart from front to back between seat

centers, let two triples of seats be placed with
seat centers 2 feet apart laterally and with a
4-foot central aisle from front to back between
triples . In 5-foot aisles at the sides, let movable
tablet armchairs be placed next to the fixed seats
for lectures and recitations (keeping the 3-foot
aisle by the walls), but let these chairs be moved
over next to the walls during examinations . If
the center chair in each fixed triple were left
vacant, there would still be 30 widely spaced
chairs available for an examination. Another pat-
tern involves joint activity by two instructors
whose adjoining classrooms are separated by a
folding partition, and can be combined into a
larger room for 60 for appropriate portions of
the instruction (Fig . 3) .

A Front Platform

	

In front of the students' seating
area, there should be enough space for the lec-
turer to walk back and forth before a long chalk-
board . In rooms with more than five rows of seats
there is an advantage in having a platform, possi-
bly 8 inches above the floor and extending the

Fig. 1

	

Seating arrangement in a classroom for 35 students.

Fig . 2

	

Classroom for 40, with 10 side seats movable.
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full width of the room, on which the teacher may
walk the length of the board without danger of
falling off the end. The chalkboard should then
be raised correspondingly higher above the class-
room floor for better visibility . The mathematics
teacher needs a table on which he [she] can place
his [her] lecture notes and papers, but it is better
to have this table either movable on casters or
fixed at the side of the platform where it does
not block the view of the chalkboard from the
first two rows of students . If an overhead projector
is to be used, there must either be a place where
it can be mounted permanently at the front of
the room, or there must be provision for rolling
it in on a cart and connecting it electrically. In
the latter case, the front platform might be slightly
lower and be accessible by a ramp . The mathe-
matics teacher seldom sits during a lecture but
may wish to sit down during an examination.
There should be a chair by his [her] table or desk .
A lecture room should be so placed in a building

that it is accessible to students without overcrowd-
ing of corridors or stairways . Coat racks, ade-
quate bulletin boards lining the corridors, and
ample toilet facilities should be provided nearby .
The room itself should be arranged so that the
audience can see well, hear well, and be comfort-
able . In part this depends on temperature, humid-
ity, background of light and sound, and seating
space.

Projection Systems

	

The large lecture room should
be built to accommodate a variety of projection
systems that may be used immediately or in the
more distant future . An overhead projector re-
quires an electrical outlet near the lecturer's table,
placed so that the lecturer will not trip over the
cord, and also a screen properly mounted to as-
sure that the entire class has good visibility with
minimum distortion . More screens or a wide screen
may be needed to enable the lecturer to use two
or more overhead projectors at once . If movies,
films, or slides are projected from the rear of
the room and reflected from a front screen, the
room should have a projection booth, or at least
a suitable stand and electrical outlet for the pro-
jector . Remote controls for operating the projector
are desirable . Shades may be required for dark-
ening a room with windows. If the "rear screen"
method of projection is to be used, in which the
image is thrown onto a translucent screen
mounted in the front wall from a projector in
an adjacent room beyond the front wall, the build-
ing plans must include adequate provision for
this projection room .
A room or space for the preparation of tran-

sparencies or other visuals is a corollary of their
use. Material can be prepared on ordinary paper
and copied quickly onto a transparency by a ther-
mal duplicator or similar equipment. Such copies
can be posted after the lecture for inspection
by students . Storage for such materials must also
be provided, as well as for any materials distrib-
uted to students to supplement their lecture notes.

Provision for receiving and transmitting televi-
sion is also an important consideration in planning
a lecture room for large group instruction .

Seating and Visibility Good visibility depends
not only on the arrangement of chalkboards and
of projection screens and equipment, but also
to a large degree upon seating arrangements.
Factors to be considered are avoidance of ob-

J . Sutherland and John W. McLeod, Buildings and
Facilities for the Mathematical Sciences, Conference
Board of Mathematical Sciences, Washington, 1963 . Fig . 4

	

Optimum viewing angles.

Fig. 3

	

A classroom divisible into two seminar rooms.
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more than six times the width of the screen image
to be viewed and that the distance from a person
to the chalkboard should not exceed 400 times
the size of the smallest letter or digit being writ-
ten. Thus, if the back row of students is 64 feet
away, the lecturer should make his letters and
digits at least two inches high . Similar studies
indicate that the angle of elevation from the eye
to the upper part of an object on the screen or
chalkboard should not exceed 30 degrees (see
Fig. 4) . If lecture rooms are built in a fan shape
instead of a rectangular shape, the minimum an-
gle between line of sight and the blackboard
should be at least 30 degrees and preferably
more than 45 degrees. These limitations of view-
ing distance and angle impose restrictions on the
placement of seats for adequate viewing .

to see over or around the heads of those in front
of him and to give the impression of a smaller
room . If the seats in successive rows are staggered
so that the line of sight from one seat to the
lecturer goes directly between the centers of two
seats in the next row, the rise required per row
may be reduced by half. Closely interdependent
are the slope of the floor and the height of the
speaker's platform . The use of a raised platform
for the teacher has advantages in increased visi-
bility in any room seating more than about 40
persons, provided that the table or other furniture
on the platform does not block the chalkboard
for those in the front rows . [A possible plan is
shown in Fig. 5.1

Studies of distances and angles for satisfactory
viewing indicate that seats should be placed at
a distance from a screen not less than twice nor

structions, slope of the floor and height of the
speaker's platform, viewing distance, and the ex-
treme vertical and horizontal viewing angles . It
is clear that a good lecture room will not have
columns or supports so placed as to block the
front screen and chalkboard from any seat in
the room . However, when a large demonstration
table stands on a platform between the chalk-
board and the audience, the lower 12 to 18 inches
of the board often cannot be seen by people
in the first few rows. In this case, vertically sliding
chalkboards are needed so that the writing may
be raised to a level where it can be seen by
all. A sloping floor in a lecture room will generally
add somewhat to the cost of construction, but
in many instances it will be worth the extra cost
in providing good visibility for all . The object of
a sloping floor is to make it easier for a person

Fig. 5 Three auditoriums with common preparation room .



GYMNASIUMS

Basic Considerations
The type and size of gymnasium facilities
needed for a given college or university will de-
pend upon many factors, one of the most im-
portant of which is the anticipated enrollment
of the institution . A gymnasium planned to
serve 2,000 students will, obviously, be con-
siderably smaller than, and different in design
and construction from, a facility planned for a
university of 10,000 or more students . In other
words, planning must be done with future en-
rollment in mind, and as part of the master plan
for the college or university . If a college or
university has a definite enrollment ceiling, the
building may be planned for this enrollment . If
the enrollment ceiling is indefinite, however,
the structure should be planned so that addi-
tions to the building are feasible . Most univer-
sities or colleges should plan for and build for
expansion. Gymnasium space is usually
planned to take care of enrollments for at least
ten years in advance. Universities of 15,000 or
more students may find it desirable to build
more than one gymnasium structure, each ser-
vicing an area of the campus .

Another factor that will affect the type of
building constructed is the philosophy of the
administration concerning athletics and phys-
ical education. Many questions need to be
answered before planning begins . Some of
these questions are:

- Will all students be required to take phys-
ical education for one, two, three, or four
years?

Is the required program in physical educa-
tion to be broad in scope; i .e ., will a greet many
opportunities to develop sports skills be ex-
tended to students?

" Is teacher education in physical educa-
tion to be part of the program?

" What responsibility does the college or
university take for the physical education, rec-
reation, and fitness of its faculty?

" Is it anticipated that research in physical
education, health, and recreation may become
an important aspect of the program?

" What is the scope of the varsity athletic
program? (The facility requirements are con-
siderably different if varsity teams are to be
fielded only in the major sports .)

" What will be done to provide facilities for
an expanded program of intramurals and extra-
murals?

Principles of Gymnasium and Construction
Indoor facilities for sports end athletics should
be planned so that all activity areas will be
available to both men and women. It is unwise
to identify facilities as men's or women's
athletic areas. Good planning will permit easy

Planning Areas and Facilities for Health,
Physical Education, and Recreation, rev. 1966,
The Athletic Institute, Merchandise Mart, Chi-
cago, III ., American Association for Health,
Physical Education, and Recreation, Washing-
ton, D.C .

access to all areas from both the men's and
women's locker rooms. This type of planning
permits the flexibility necessary for efficient
utilization and control .

The space used for permanent seating of
spectators at athletic events should be kept
to a minimum unless space and funds present
no problem to be considered . Roll-away or
folding bleachers should be used in order to
utilize efficiently the space available . Most col-
leges and universities cannot afford to invest
large sums of money nor give large areas of
space to permanent seating which is used only
a few times each year.

The health and safety of those using the
building should be a prime consideration in
planning of all activity areas. The disabled and
the aging should also be considered .
The construction of the types of facilities

and the allocation of adequate square footage
to handle a broad athletic and intramural pro-
gram will provide more than enough gross
space for a two-year physical education re-
quirement for all students .
The traffic patterns for a building should be

carefully studied . Lockers, showers, and
toweling rooms should be centrally located in
the building so that they may serve all activity
areas . Easy access should be provided from the
locker rooms to the playing fields adjacent to
the building .

Storage rooms for equipment and supplies
should be carefully planned and functionally
located . These rooms should be of three types :

- Central receiving storage room, to which
all equipment and supplies are delivered . The
warehouse storage room should be accessible
by truck.

" Utility storage rooms located adjacent to
gymnasiums so that bulky equipment may be
moved to the floor and back to storage with
limited difficulty . Overhead doors or double
doors should be large enough to permit free
movement of heavy equipment.

" Supply rooms with an attendant's window
opening to the locker rooms .

Off-season storage rooms are critically
needed . The type of equipment to be moved and
stored will define the dimensions of the room
and size of the doors needed . Reserve storage
should also be provided .

Location of the Gymnasium
If physical education and athletic facilities are
used by all of the students at a college or
university, the gymnasium facility should be
centrally located in order to be easily reached
from both the academic buildings and student
housing. Physical education facilities, to serve
as teaching stations, must be close enough to
academic buildings to make it possible for
students to move from the classroom into the
gymnasium and back within the time provided
between classes.
Buildings used only for intramural and inter-

collegiate activities may be located farther
from classrooms and housing than a general-
use gymnasium would be . This is especially
true if the activities promoted in these build-

ings are scheduled. If the building is to be used
for unscheduled participation of students, how-
ever, the amount of use will vary inversely
with the distance from housing and other cam-
pus buildings .

The Main Gymnasium
The criteria for determining the size of the gym-
nasium are : (1) the nature of the total physical
education program; (2) student load as deter-
mined by enrollment and attendance require-
ments per week ; (3) spectator interest ; and (4)
anticipated enrollment growth .
The physical education building should in-

clude one main gymnasium to be used for
general physical education classwork,

intra-murals, andintercollegiate athleticactivities in
basketball and wrestling . Ideally, the size of
the main-gymnasium floor for an enrollment of
4,000 students would be approximately 140 by
140 it . (Use a rectangular dimension if the
facility will be heavily used for spectator
sports .) This size would provide for one official
and three junior-size (35 by 84 ft) basketball
courts, with adequate space between the courts
and between the courts and walls. If desirable,
folding partitions can be used to provide three
practice gymnasiums, each 48 by 140 ft . For
the basketball courts, backboards that swing
up to the ceiling are needed, since nonfolding
backboards would interfere with the court us-
age for volleyball and badminton. In order to
increase the number of other instructional
units, electrically controlled wooden partitions
or nets (nylon or Fiberglas) should be installed.

If the gymnasium is to be used for intercol-
legiate athletics, seating must be provided for
spectators (3 sq ft per person). Portable folding
bleachers which can be easily moved are rec-
ommended for seating . Portable knock-down
bleachers are not recommended because they
interfere with classwork while they are being
erected, used, and removed. Cost is also an
important factor .
The number of seats to be provided will be

determined by the size of the student body, the
college community, and the degree to which
there is public demand for admittance . The
seating capacity should be set at a minimum of
one-half to two-thirds of the student-faculty
population . In larger institutions, it may be
necessary to install roll-away bleacher seats in
the balcony, which, when combined with the
bleachers on the main floor, will provide the re-
quired number of seats.
The varsity basketball court should be laid

out lengthwise in the center of the gymnasium.
If the dimensions of 114 by 145 ft are provided,
25 ft is left on either side for bleachers. A mini-
mumof 5 ft should be left between the first ro-
of seats and the outside boundary line of the
court.
Where a permanent balcony is required, it is

necessary to plan the line of vision so that the
sidelines of the varsity basketball court are
plainly visible to the spectators . In this case,
the folding bleachers on the floor should be
planned to conform to the same line of vision .
With the use of roll-away bleachers, added
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sponsibilities should be provided a private of-
fice. Ideally, each of these offices should oc-
cupy a minimum of 120 sq ft and be equipped
with necessary office furniture . A workroom
with space for a secretarial pool should receive
serious consideration.

Classrooms The physical education complex
should include sufficient classroom space de-
signed primarily for lectures, discussion, and
demonstrations . The number, size, and types of
rooms will depend upon the anticipated enroll-
ment and curricular offerings . Institutions of-
fering teacher-training programs in health,
physical education, recreation, and safety will
have need for more specialized rooms than will
those concerned primarily with service and
basic instruction courses and varsity athletics .

The sizes of classrooms may well vary to ac-
commodate from 10 to 150 persons. The space
per student may vary from approximately 20 sq
ft per student in smaller rooms to 12 aq ft per
student in rooms for 100 or more persons.
Standard classrooms normally sent an average
of 40 students . The smaller rooms lend them-
selves more readily to seminars, conferences
and informal discussions, while an assembly
room big enough to combine large groups for
professional lectures, clinics, and demonstra-
tions is essential .
Where class size warrants, a wall clock visi-

ble from all seats should be installed. Acous-
tical treatment, adequate lighting, and thermo-
statically controlled mechanical ventilation
should be considered for all classrooms. Each
classroom should be provided with chalk-
boards, tackboards, and hook strips . Electri-
cal outlets for audiovisual equipment should be
strategically located with due regard for the
convenient placement of controls.
Windows should be equipped with effective

room-darkening devices which are easily oper-
ated . A speakers' platform or podium is fre-
quently desirable in rooms designed for larger
groups . Large assembly rooms might well be
equipped with a projection booth. A rectangu-
lar room is more satisfactory for film projec-
tion . Transmission and reception of television,
including closed-circuit programs, should be
considered when planning modern physical
education facilities .

In locating room entrances, due regard
should be given to traffic control. The rooms
themselves should be placed where they are
conveniently accessible yet removed from dis-
turbing noise and distraction.

In smaller classrooms, movable tablet or
desk armchairs may tie used, or conference ta-
bles and straight chairs may be preferred .
Large lecture hells and assemblies should be
equipped with numbered tablet or desk chairs
secured to the floor and so arranged as to pro-
vide visual efficiency. It is highly desirable that
convenient recessed cabinets and closets be
provided for storing instructional materials
and personal effects .

Auxiliary Gymnasiums
In addition to the large general gymnasium, or
gymnasiums, several other gymnasiums may
be required for

" Exercise therapy
" Gymnastics
" Weight exercise
" Wrestling and personal defense
" Street-shoe usage
" Dance studio
" General games

locked display cabinets, bulletin boards, and
directories. These units should be recessed and
flush-mounted. Public telephones should be
located in or adjacent to the lobby. Other ser-
vice facilities needed, as defined by the pro-
gram, should be provided . Examples of these
needs are ticket booths, planters, and special
decorations. The lobby should be attractive and
of sufficient size to accommodate traffic needs.
Vestibules should be included for climate con-
trol .

The general administrative offices of the
building should be located near the lobby. Cor-
ridors should lead from the lobby to locker
rooms and spectator areas. Probably the most
serviceable and attractive floor for the lobby
is terrazzo or a material of similar quality. The
walls should be constructed of durable mate-
rial .
A large checkroom for outer wraps should be

placed adjacent to the direct line of traffic, but
in an alcove or a side room in order to prevent
congestion . The location and arrangement of
the checkroom should serve the daily needs of
the building as well as the needs of special oc-
casions. The room should have a long, low
counter covered with brass or stainless steel,
end it should be possible to lock both the room
and counter opening when the facility is not in
use. Racks permanently numbered for checking
coats and hats should be installed. Shelves
should also be provided for storing packages
and bags .

Toilet and washroom facilities for men and
women should be located near the checkroom .
Adequate stairways or ramps should lead from
the main lobby to balconies or other spectator
areas above the first floor.

Offices	The central administrative offices serve
as the nerve center of the entire physical educa-
tion plant. They should be located near the en-
trance of the building, since all who have
business with the department will first come
to these offices. The office of the director and
those of the various faculty members should be
adjacent to a large central office which will
serve as the workroom for the secretarial and
clerical staff, as a repository for all depart-
mental records, and as a reception center and
waiting room for persons who have business
with the department .
The work area of this central office should be

separated from the reception-waiting room
area by a counter. The reception-waiting room
should open into the main corridor of the build-
ing. A large closet should be provided adjacent
to the work. area for the storage of office sup-
plies and records. The administrative head
should have his office in or near the central
administrative suite. His office should be of
sufficient size to accommodate such things as
an executive desk, a number of chairs, a file
cabinet, and a small work table. This will re-
quire approximately 200 sq ft . The central ad-
ministrative office unit should include a con-
ference .room. This room should be near the
office of the administrative head of the depart-
ment . It should be furnished with a truncated
conference table large enough to seat the entire
physical education faculty, if possible, or the
administrative staff in a larger university .
A small cloakroom and rest rooms should be

located near the conference room . The chairs
for the conference room should be upholstered
in attractive colors of vinyl materials so they
can be kept clean. The conference room should
be finished in light, attractive colors . It is de-
sirable to have a small, murphy-type kitchen
for refreshments .
Each member of the faculty with major re-

teaching stations can be provided in the bal-
cony area .

If the gymnasium is to be used for intercol-
legiate sports, the number of entrances and
exits equipped with panic hardware should
meet fire regulations and be ample in number
to control spectator traffic . Spectators should
be routed in such a manner that they do not
cross the playing courts or other activity areas
in the gymnasium.
The height from the floor to the beams in the

main gymnasium should be such that in normal
use of any of the courts, the balls or badminton
birds will not strike the lowest ceiling beam .
This height should be a minimum of 22 ft to ac-
commodate the rope climb, basketball, volley-
ball, and badminton.
Where intercollegiate basketball is played,

there should be adequate provision for sports-
writers . A press box is recommended if condi-
tions permit. The placing of tables adjacent to
playing courts is not a good practice . Provision
should be made for telephone and telegraph
connections, for reception and transmission
lines for television, for timing and scoring de-
vices, and for the operation of a public-address
system, including stereophonic music.
When an area is designed for an activity

which will require the use of a piano, phono-
graph, or tape recorder, a space should be pro-
vided for storing this equipment. It is prefer-
able to have a space recessed in the side-wall
near the place where the instructor will stand to
lead the class. Electrical outlets which will pro-
vide current at all times will be needed for such
equipment as amplifiers . A locking, sliding
door should be installed for the protection of
the instruments as well as the students . All
instructional equipment should be on movable
carts.

In addition to the niche described above for
the storage of the piano and phonograph, there
should be a storage room adjacent to the main
gymnasium of sufficient size to accommodate
the storage of all types of equipment, such as
roll-sway standards, mots and gymnastics ap-
paratus, and chairs .

Other audiovisual aids can include still and
movie projectors, daylight-projection screens,
television sets, a scoreboard, a clock, chalk-
boards, and an intercommunication system .

Concrete is commonly used as a base in con-
structing the floor of the main gymnasium.
Sleepers of 2 by 2 in . up to 2 by 10 in . are laid
on edge . Maple tongue-end-groove is the most
popular type of wood finish .

It is suggested that a glazed-tile wainscot be
carried up to a height of 7 or 8 ft . From that
point to the ceiling, the concrete or cinder
block should be painted with a light-colored
point.
Experience has shown that, in general, natu-

ral lighting methods have not proved satisfac-
tory . Mercury-vapor or fluorescent lights with
diffusion panels have provided satisfactory il-
lumination .
There is some evidence that suspended

tracks are no longer favored by physical educa-
tion directors . However, if there is no balcony
in the main gymnasium, a track serves as space
for spectator seats and also for additional
teaching stations .

If a track is constructed, it should be at least
8 ft wide and 10 ft above the gymnasium floor.
The surface should provide good traction, and
the curves should be banked .

The Lobby

	

The purpose of the lobby is to fur-
nish an area for the control of admission and
distribution of traffic and the provision of in-
formation. It should contain well-lighted and
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Exercise-Therapy Facilities Two separate areas
should be planned for this specialized program :
(1) an exercise-therapy room, which can be
used as a clinic, designed for individual ame-
liorative exercises, is the basic requirement ;
and (2) a gymnasium for adapted activity is nec-
essary for students assigned to this program .

The exercise-therapy room should be on the
ground floor if possible, or accessible to an
elevator . It should be well lighted, and the
walls end floor attractively finished to lend a
cheerful atmosphere . The size of the room is
determined by the number of students needing
this special attention . Approximately 70 sq ft of
floor space is required per student . To accom-
modate equipment, the minimum size of the
room should be 1,600 sq ft . Office space should
be located within this area, and the office
should be equipped with large glass windows
for adequate supervision of the room . The room
should be well ventilated, with air conditioning
provided where necessary . The dressing and
toilet facilities should be close to the exercise .
therapy roam and should be adjusted to the
needs of the handicapped . A sink or washbasin
should be provided in this facility . Doors and
windows to the room should be designed for
privacy . A curtained area should be provided
for changes of equipment or appliances when
privacy in desired .
Permanent equipment installed in the exer-

cise-therapy room should include stall bars,
wall weights (pulley), press bar, weight racks,
shoulder wheel, finger ladder, hanging bars,
overhead ladder, push-up bars, wall charts and
anatomical drawings, mirrors (single), mirrors
(triple), and walking rails .

Removable equipment should include :
plinths (treatment tables) 26 by 72 by 30 1/2 in . ;
stall-bar benches ; incline boards 7 ft by 30 in .
b y 3 in . ; ankle exercisers ; a bicycle (station-
ery) ; weights (dumbbells) ; weights (barbells) ;
exercise mate ; iron boots (single) ; iron boots
(double) ; parallel bars (low) ; orthopedic stairs ;
rowing-machine stools ; scales ; an Elgin table
(or improvisation of quadriceps exercise ta-
ble) ; wrist rollers ; neck-traction halters ; cush-
ions or pillows ; crutches ; a wheelchair ; dyna-
mometers (hand, spring cable) ; goniometers ; a
chalkboard ; end a skeleton .
The equipment in an adapted-activities gym-

nasium should be the same as in a regular gym-
nasium, with necessary adaptations . This
gymnasium should be in close proximity to the
exercise-therapy room so that a student can
utilize both facilities .

Gymnastic Facilities With the recent nationwide
surge of interest in physical fitness, there has
been a renewed support of instruction in gym-
nastics . Gymnastics make a unique contribu-
tion toward overcoming a lack of development
of the upper body, which is often neglected in
other sports . Gymnastics contribute to building
strength, agility, flexibility, coordination, bal-
ance, and posture . They also contribute to the
mental qualities of alertness, daring, and pre-
cision ; the character trait of self-discipline ; and
fun and enjoyment. These values, together with
those of preventative and corrective action,
place gymnastics in a position of major impor-
tance in physical education .

In addition to the main gymnasium where
gymnastic meets, exhibitions, and other com-
petitions are held before a viewing public, a
separate gymnasium should be provided for
the permanent installation and storage of ap-
paratus and equipment and for instruction in
gymnastics . The dimensions of this gymnasium
should be determined by space requirements
needed to accommodate the apparatus and

equipment to be installed, by space needs for
performance in gymnastics, and by total school
enrollment and interest in gymnastics . Ideally,
the size of this gymnasium should be 120 by 90
ft, with a minimum ceiling height of 23 ft . This
height permits a clearance of 22 ft for the rope
climb and is ideal for hanging the various me-
chanical systems used in gymnastics . Some
have found it desirable to install tracks on the
ceiling supports to make it possible to use trol-
leys for moving equipment and for attaching
safety belts used in the instruction of trampo-
lining and tumbling .
The safety of performers and instructors

should receive major consideration in planning
the location and installation of apparatus,
equipment, and wall fixtures . Apparatus used
in performance should be located so that per-
formers do not interfere with each other when
going through their routines . Flying rings
should be located so that there is at least 1 5 ft
of free space allowed at each end of the swing-
ing arc . All equipment should be installed ac-
cording to a plan that will permit, without inter-
ference, a full range of movement, including the
approach. Mats should be laid completely
around the area of performance on horizontal
and parallel bare.

Floor plates for attaching equipment should
be recessed and flush with the floor . It may be
necessary to reinforce the floor to install floor
plates adequately where tension is unusually
severe . Wall boards should be securely in-
stalled to the wall when equipment is attached
to it. Apparatus suspended from the ceiling
should be securely attached to metal supports .

The ceiling should be acoustically treated .
Lights should be shielded and adequate for the
program . Doors should be constructed wide
enough and without a threshold so as to accom-
modate the movement of equipment to other
areas . Maple has many advantages over other
types of flooring . The facility should be air-
conditioned in accordance with standard spec-
ifications . Wall construction should be of the
same materials as recommended for other gym-
nasiums .

A common failure in planning is to overlook
the need for adequate and conveniently placed
storage space for gymnastic equipment . If mul-
tiple use of this equipment is expected, trans-
portation carts and dollies should be provided .
Specifications on size and installation of the
various pieces of apparatus and equipment may
be obtained from the manufacturers . Ideally,
the gymnasium for gymnastics should be
equipped with the following types of items :
side horses, horizontal bars, long horses, par-
allel bars, bucks, trampolines, mats, rings, and
other special apparatus .
A gymnastic landing pit, 10 ft wide, 20 ft

long, and 30 in . deep, filled with sponge rub-
ber-for use with parallel bars, horizontal bars,
still rings, and tumbling-is anew development
in construction for gymnastics .

Weight-Exercise Room

	

This room should contain
a minimum of 2,500 sq ft of floor space .

	

Such
space will provide a weight-training area and
space for the practice of official events in com-
petitive weight lifting . It is recommended that
the floor of this room be covered with a dura-
ble, resilient material . A flooring of this type
makes it unnecessary to use weight platforms,
which are essential to protect a maple or other
wood flooring .

The weight-lifting area should be roped off
and should be approximately 15 by 15 ft for the
practice of official lifts . The rest of the room
may be used for exercise with barbells, dumb-
bells, isometric cables, etc . Several full-length

mirrors should be installed on the walls . Bar-
bell and weight racks should be attached to the
walls so that the room may be kept tidy .

Wrestling and Personal-Defense ROOM

	

This room is
designed for wrestling, judo, and personal de-
fense activities . The ceiling should be of
acoustical material and should be a minimum
height of 12 ft . It should be rectangular in
shape and should contain two square 40- by 40.
ft mats . The floor area not covered by the regu-
lation mats should be covered wall to wall with
the same type of mat material . The room should
be at least 40 by 80 ft . A satisfactory standard
is 40 sq ft per student during peak usage .

The floor of the wrestling room should be
constructed of, or covered with, resilient mate-
rials to prolong the life of the mats . These mate-
rials may be rubberlock products, other newly
developed resilient materials, or wood . Con-
crete is not recommended . The mats should be
of plastic-type materials and the walls should
be covered with resilient materials up to 5 ft
above the floor on all aides . Adequate lighting
which is properly screened and forced ventila-
tion are essential in this room .

Street-Shoe Usage ROOM

	

This room should be of
sufficient size-70 by 90 ft-to care for the
groups for which it is needed . A floor for street-
shoe usage may be needed in any size college
or university, or in a program with a variety of
offerings . The floor most commonly used for
this purpose is hard maple, tongue-end-groove,
conventional gymnasium flooring . Square
dance, folk dance, social dance, physical educa-
tion for elementary teachers, marching and
band practice, and similar activities can be con-
ducted on such a floor . The demand of special
college and community events which need to be
served, such as musical and drama production,
fairs, and carnivals, may be met . The "make-up"
room or "warming room" for department and
college outdoor programs can be housed in this
area and can be served through a door leading
to a corridor and immediately to the out-of-
doors .

This street-shoe room, when not scheduled
in some manner as indicated above, can serve
the purposes of any regular gymnasium if so
planned in its equipment and floor markings .
The floor will need some extra maintenance for
the hard use it will receive, but the desirabil-
ity of the activities which may be scheduled on
it will justify the usage and resultant wear .

Dance StudiOS

	

Dance areas should be provided
to serve the departmental and student needs
and to afford opportunity for individual and de-
partmental development . Some of these areas
are specific and may be limited to forms of
dance activity . Other dance areas are versatile
and may serve several purposes. Large colleges
and universities with a variety of courses may
need to plan for one or more of each of several
dance-activity rooms . Classes should be advan-
tageously scheduled for the purposes of floor
maintenance or equipment moving. The types
of dance areas suggested are discussed in the
material which follows .

Main Dance Studio This studio, which
should measure no less than 56 by 56 ft, will
provide for a class of up to 36 students in mod-
ern dance, ballet, or some other dance form
performed in bare feet or with soft-sole dance
shoes . The floor, which should be of conven-
tional gymnasium construction-tongue-and-
groove, select maple-should be free of floor
plates, plugs, and other installations . The
ceiling height should be 22 ft to be proportional
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The back wall of s single court need not be
higher than 12 ft . Shatterproof glass may be
used to enclose the remainder of the back well .
The use of wire mesh for this purpose is of
questionable value. Many courts are satis-
factorily used with an open upper rear wall .

Handball courts may be constructed of hard
plaster, concrete, shatterproof glass, or a non-
splintering, durable wood . While plaster is
sometimes recommended, it would be wise to
consider courts constructed of other materials
because of maintenance costs. Glass courts
provide maximum spectator participation, but
the initial cost may be prohibitive . Hardwood
construction is most satisfactory. Courts con-
structed with a high proportion of glass walls
obviously allow for a large number of ob-
servers . Open-balcony construction interferes
with individual-court air conditioning .
Front walls may be constructed of hard

maple laid on diagonal wood sheathing. Stud-
ding should be placed close enough to prevent
dead spots. A maximum of 16-in. centered
studs is recommended. A costly but desirable
front-wall construction is to lay maple on edge
grain.
Side and back walls may be of nonsplin-

tering, durable wood such as yellow pine or
hard maple. Some side end back walls con-
structed with 1-in . tongue-and-groove marine
plywood have been satisfactory and economi-
cal . Hardwood floors of standard gymnasium
construction are recommended. Plaster
ceilings have proved satisfactory . All in-
terior surfaces should be painted with eggshell-
white enamel .
Entrance doors should open toward the

corridor and be provided with flush-type pulls
and hinges . A small shatterproof window
installed flush with the interior surface of the
door should be located at approximately ever-
age-adult-male eye level .
No fixtures, such as heat pipes, ventilating

ducts, lights, or any other mechanical equip-
ment, should project into the playing area .
Ventilating ducts and lighting fixtures are best
located flush with the ceiling surface. Lighting
specifications are available for handball courts .
Provision for replacement of burnt-out light
bulbs from above is a desirable feature.
A single light switch to control all lights in

each court should be placed on the corridor
side and near the entrance door . Warning
lights, located outside each court, should
indicate when a court is being used. By use of a
sturdy push button, lights can be turned on
when an entrance door is closed .

Refrigerated air conditioning, or at least
forced ventilation, is essential for individual
courts . The ventilation switch can operate in
conjunction with the light switch . Climatic
conditions may dictate separate switches .

Squash Courts Squash is very popular in some
localities and should be provided for in the
physical education program. It is recom-
mended that at least one single and one double
squash court be included in a physical educa-
tion complex . A singles court in 18 ft-6 in .
wide by 32 ft long by 16 ft high . A doubles
court is 25 ft wide by 45 ft long by 20 ft high .
The number of courts should be determined
by the interest in this activity in a given com-
munity .

It is possible to install movable metal "tell-
tales" across the front of handball courts so
they can be used for squash . Construction
features of squash courts are similar to those
of four-wall handball courts relative to floors,
walls, ceilings, lighting, heating, end ventila-
tion .

housed in a recessed, lockable cabinet. Other
lockable cabinets will provide needed storage
space for dance practice materials . Ballet bars
and mirrors will add to the usefulness of such
a room .

Dance Property Construction and Storage
Room Flats, levels, and other properties can
be made and stored in a room of approximately
25 by 30 ft . This room should be located adja-
cent to the main dance studio and should have
wide double doors with a removable mullion so
sets and properties can be moved in and out.
The room should have a high ceiling to allow
sets to be constructed and moved to a vertical
position or to the finished position for painting .
Drawers and cabinets, some lockable, a sink
with hot and cold water, lumber racks, work
counters and tables, and electrical outlets are
essential in the planned structure of the room .
Tackboards, bulletin boards, and lockable,
glass-front display bulletin boards are desir-
able .

Dance Costume Construction and Storage
Room The size of this room will vary ac-
cording to the program needs for costume
construction and the storage needs for cos-
tumes made and retained in the department .
The room will probably be best used by having
cabinets in close-order banks, somewhat as
bookcases are placed in the stacks in a library.
This will free one and of the room for clothing
construction . Costume-storage cabinets should
have racks for hanging and bins and drawers
for storage . Units can be planned so as to be
comprised of several components, which may
be used as desired for separate assignment to
clubs, groups, or projects .
Cabinets for material and equipment storage,

wall-attached ironing boards, an automatic
washer-drier, a three-way mirror unit, a
washroom basin, a large cutting table of 4
by 8 ft, and a counter sink are additional
necessities .

Game Room This is a multiple-purpose room,
and its use will determine its dimensions . It
should be large enough to accommodate at
least six table-tennis tables . A ceiling height
of 12 ft is adequate . The room should be
equipped with a public-address system and
record player for instructional and recreational
activities, including social and square dancing .
This room should be accessible from the lobby
or from a building corridor . It should have
some kitchen facilities and a herd-usage type
floor. The disabled should be considered in
the planning .

Special Instructional end Activity Areas

Handball Courts Handball is a vigorous com-
petitive sport long recognized as an essential
activity for a college physical education pro-
gram . Depending on the size of the institution
and the expressed interest in handball, one
or more batteries of four-wall handball courts
should be provided . The official size of a hand-
ball court is 20 ft wide by 40 ft long by 20 ft
high . Specifications for handball courts can be
found in the official handball rule book .
When more than a single battery of courts

is to be constructed, the batteries should be
arranged so the back walls of each battery are
separated by a corridor approximately 10 ft
wide and 8 ft high . A corridor located im-
mediately above, and at least 12 ft high, may
serve an instructor or be used as a spectator
gallery . Corridors and galleries should be
illuminated with indirect light .

with the room and to give the feeling of height
in leaps.
The room should have wall mirrors along one

well-24 ft in length, 6 ft high, and with the
bottom being 2 ft from the floor. The mirrors
should have a draw drapery controlled by cord
pulls. Ballet bars (hand rails) should be in-
stalled on two opposite sides of the room at
ascending heights of 3, 3'/2, and 4 ft above the
floor .

Audiovisual equipment should include a
tackboard, a chalkboard, a hook rail, and a
lockable glass-front bulletin board. An amplifi-
cation system-for a record player and tape re-
corder-on a roll-away table should be re-
cessed into a lockable cabinet with a sliding
door . Other cabinets should provide space for
musical instruments, records, music, cos-
tumes, and other properties . Some dance
studios may have a grand piano in the room . It
may be desirable to have an area where a grand
piano or an upright piano can be stored when
removed from the floor. Storage cabinets for
stage equipment, levels, and other items should
be provided since floor storage of materials
not actively used markedly diminishes the floor
space usable for dance activities .

Main-Dance-Studio Balcony Current plans
of some major institutions may be considered
desirable in the provision for a hanging balcony
or a balcony over other class or service areas.
This balcony can provide 100 or more seats for
viewing activity on the floor of the main dance
studio or in the auxiliary dance studio, which
can be used as a stage area for the main dance
studio . Access to the balcony may be gained
from the dance-studio floor through a lockable
control door or from the second-floor service
hallway. The balcony will provide opportunity
for practice-performance viewing from the
balcony level by the members of a dance group
or will make it possible to seat visitors for an
invitation performance.

Auxiliary Dance Studio An auxiliary dance
studio of 56 by 40 ft with a ceiling of 22 ft can
be located adjacent to the main dance studio on
the side opposite from the balcony and can be
separated by appropriate folding doors and
draperies. This studio can serve as a stage for
small concert productions or class projects .
Several institutions have successfully con-
structed such a facility . Traveling draperies
suspended from the ceiling can be run on
tracks and can be controlled electrically to
serve as the traditional "flats" used in staging
and in making up a backdrop behind which
dancers can cross over . When not used, the
draperies can be withdrawn from the staging
area and can be stacked along one wall . Stage
lighting can be developed to give illumination
from the ceiling, from the stage side of the di-
vider, from "projecting" semi-cones in the ceil-
ing of the main dance studio, and from "spots"
in the balcony.
This dance studio will need to include those

features desirable for the program needs as are
included in the main dance studio : ballet bars,
mirror, cabinets for classroom materials, and
e roll-away table with record player and tape
recorder . In addition, there may be a need for
piano and equipment storage rooms.

Dance Rehearsal Room

	

Oneor more dance
rehearsal rooms of a minimum of 400 sq ft each
will contribute to the development of students
in dance who need small-group practices and
extra rehearsals . A chalkboard, tackboard, and
rolling table for tape recorder player should be
provided in such rooms. The table should be
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The official rules of the United States Squash
Racquets Association and the National Squash
Tennis Association should be consulted in
planning and constructing squash courts .

Rowing-Practice Facilities

	

In certain colleges and
universities, it may be desirable to construct
facilities for indoor crew practice. Colleges
engaging in competitive rowing will require
either fixed rowing machines with accompa-
nying mirrors to reflect the action of the
rowers, or a rowing-practice tank . The rowing
machines may be installed in a special activity
room . If there is space . underneath the spec-
tator area in the main gymnasium, they may be
installed there . In every case, the area should
be well lighted and ventilated .
The rowing tank, when used, should simu-

late the conditions to be found in open-water
rowing . The water should be mechanically
circulated in such a manner as to make pos-
sible the actual introduction of the oar into
the water end the completion of the stroke .
The crew should be seated on a rigid platform
which spans the pool et actual shell height .

All the specifications for indoor rowing
equipment may be obtained from the manu-
facturers, and the details of the construction of
a rowing tank are available through the office
of the Intercollegiate Rowing Association .

Indoor Archery Range An indoor archery range
is much needed in modern college gymna-
siums . The popularity of the Chicago Round
has made indoor ranges feasible because of the
decreased shooting distances, requiring lose
space than formerly required for the American
and York Rounds . A satisfactory indoor range
should be 45 ft in width and 78 ft in length .
This will provide space for 15 shooters on the
line at the same time, each facing a separate
target . The length suggested will provide a
distance of 60 ft for the Chicago Round, two
feet for backstop material, and 16 ft behind
the shooting line for instructors, observers,
and those preparing to shoot .

Backstops may be constructed of baled
straw treated with fire-resistant materials,
or may be purchased from archery equipment
manufacturers . The targets may be fastened
to the backstop or placed on easels in front
of it . The floor in the archery room should
be constructed of hard-usage materials to
permit street shoes to be worn . The room
should be well lighted . The target line should
be illuminated by floodlights which shine only
on the target area .

Research Laboratory College and university
health, physical education, and recreation
programs are becoming increasingly involved
in research . Graduate studies and faculty re-
search cannot thrive unless apace is allocated
for this work in the gymnasium building where
exercise and sports areas are convenient.

Research in physical education may be of
many different types . Some colleges and
universities emphasize one or more areas .
The research taking place in physical education
programs is in the following categories : kine-
siologic, tests and measurements, organic
(metabolic, cardiovascular, and chemical
analysis), and statistical .
A laboratory providing opportunities in the

kinds of research mentioned requires a mini-
mum of 2,800 sq ft of space for the basic
equipment needed . The maximum space needs
will depend upon the number of faculty and
students involved and the complexity of the
research program . Research laboratory space
may be provided in one large room or in several
smaller rooms . It is suggested that a separate

room of 300 sq ft be used for a statistical
laboratory .

Steam Room Some college gymnasium facili-
ties include: steam-bath installation . This may
be desirable if supervision is present when
the steam room is in use . Unsupervised steam
baths or sweat boxes are not recommended .

If a steam room is constructed, a satisfactory
size is 8 it square, with a ceiling 10 ft high.
A lockable door containing a window should
open outward . The room should be equipped
with two or three movable benches of sturdy
wood construction . The steam valve used
should be a type that can be set to prevent
the temperature in the room from exceeding
130 ° .

Group Study Rooms

	

If the gymnasium is to serve
the needs of students enrolled in a major pro-
fessional program, the inclusion of small-group
study rooms is recommended . Study rooms
should occupy approximately 150 sq ft end
should be equipped with a large table and
sufficient chairs to accommodate a maximum
of eight students . These rooms may serve a
variety of educational needs in addition to
small-group on-campus study .

"In-Uniform" Study-Hour Rooms In gymnasium
buildings, there is a need for rooms where
men end women students who have one free
hour between two activity classes may go in
uniform to read or study .
The use of this room will conserve student

time, encourage their reading or studying
habits, and will clear the dressing rooms .
Rooms for in-uniform study should be separate
for man and women and should be located near
the appropriate dressing rooms.

Workroom

	

Each physical education department
may wish to concentrate several work or repair
functions in one or more areas according to
the program and equipment and dependent
upon the secretarial and office needs . Two
types of areas are described below . In some
colleges, it may be considered practical to
combine most of the functions of these two
workrooms into one plan .

Secretarial Workroom Secretaries, ma-
chines, and typewriters are assigned to some
individual offices or to a group of offices, but
it may not be practical to have all individual
offices so staffed and equipped . Office sup-
plies, typewriters, duplicating machines, end
some other needed and desirable office ma-
chines can be concentrated in one or more
department or college workrooms where
services can be performed for faculty members
who have limited or irregular need of secre-
tarial help . In such a room, a workroom
manager can receive assignments, distribute
and allocate this work, receive it from the
workers, and return it to the appropriate
faculty members .
The room should have area enough to ac-

commodate desks, tables, and cabinets, which
must be planned according to the anticipated
demands . Acoustical treatment and a generous
supply of electrical outlets are essential to
the orderly functioning of such a service area .
A wall-installed washbasin and a hand-towel
cabinet are important to the economy of time
in the work area .

Repair and Service Workroom The need
for repair and service of equipment will dictate
the size of the repair end service workroom .
Some departments will perform only minor
repairs which can be accomplished in a small,

modestly equipped workroom or in a part of
some other area already provided . Other
faculties will wish to plan to repair archery-
target stands, covers, field carts, and other
larger pieces which require the use of tools
and space. This plan to service and repair
large pieces, then, will require space for the
equipment to be repaired end tools with which
to perform the needed repairs .
A well-equipped workroom will contain such

constructional and built-in features as cabinets,
a sink, wood and lumber storage racks,
shelves, a blower discharge fen, a work shelf,
and drawers . Many, or most, of the storage
areas should be locked individually or as a
group with a master key system .

PHYSICAL EDUCATION AND
SPORTS FACILITIES

The following standards are recommended for
consideration by those involved in planning
college and university facilities for physical
education, intramural sports, intercollegiate
athletics, and recreation .

Type A- Indoor Teaching Stations
" Space requirements : 8 .5 to 9 .5 sq ft per

student (total undergraduate enrollment)
" Including : Gym floors, mat areas, swim-

ming pools, courts, etc . (adjacent to lockers
and showers and within 10-min walking dis-
tance of academic classrooms)

- Uses : Physical education class instruction,
varsity sports, intramural sports, unorganized
informal sports participation, student and
faculty recreation, etc .
Breakdown of Type A Space

Al -Large gymnasium areas with rela-
tively high ceilings (22-ft minimum) for
basketball, badminton, gymnastics, apparatus,
volleyball, etc . (approximately 55 percent of
type A space)

A2-Activity areas with relatively low
ceilings (12-ft minimum) for combatives, thera-
peutic exercises, dancing, weight lifting, etc .
(approximately 30 percent of type A space)

- A3-Swimming and diving pools (ap-
proximately 15 percent of type A space)

Type B-Outdoor Teaching Stations
Space requirements : 70 to 90 sq ft per

student (total undergraduate enrollment)
- Including : Sports fields of all types (adja-

cent to lockers and showers end within 10-min
walking distance of academic classrooms)

- Uses : Physical education class instruction,
varsity sports, intramural sports participation,
student and faculty recreation, etc.
Breakdown of Type B Space

. B1 -Sodded areas for soccer, touch foot-
ball, softball, etc . (approximately 60 percent
of Type "B" space)

. B2-Court-type areas for tennis, volley-
ball, flicker ball, etc . (approximately 15 percent
of Type "B" space)

-B3-Specialized athletic areas for track
and field, baseball, archery, varsity football,
golf, camping demonstrations, etc . (approx-
imately 25 percent of Type "B" space)

- B4-Swimming pools (included in B3 ap-
proximation)
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Type C -Sports Fields and Buildings ;
Intramural and General Outdoor Recreation Areas

" Space requirements : 120 to 140 sq ft per
student (total undergraduate enrollment)

" Including : Playing fields and athletic
buildings of all types; softball diamonds, tennis
courts, arenas, field houses, etc. (too far re-
moved from general student lockers, showers,
living quarters, and academic buildings for
use as teaching stations) (maximum distance
from major residence areas-1 mi)

" Uses : Intramural sports, varsity sports,
unorganized informal sports
Breakdown of Type C Space

" C1 -Sodded areas for soccer, touch foot-
ball, softball, etc. (approximately 40 percent of
type C space)

" C2-Court-type areas for tennis, volleyball,
flicker bell, etc. (approximately 10 percent of
type C space)

" C3-Specialized athletic areas

	

for

	

track
end field, baseball, archery, varsity football,
golf, camping demonstrations, etc. (approx-
imately 45 percent of type C space)

" C4-Swimming pools (included in C3
approximation)

" C5-Sports and intramural buildings pro-
viding lockers, showers, play space, office
space, lounge rooms, etc. (approximately 5
percent of type C space)

Type O-Informal Recreation Areas
" Space requirements : included in C3
" Including : On-campus picnic areas (maxi-

mumdistance from residence areas-1 1/2 miles)
(approximately 15 percent of total type C
space)

" Uses : Picnics, outing activities (including
outdoor cookery, evening songfests, story-
telling, etc.)

Type E-Off-Campus Outdoor Education,
Camping, and Recreation Areas

" Including : Outdoor camping and outdoor
education center, off-campus golf course,
university country club, etc. (maximum dis-
tance from heart of the campus-25 mi).

" Uses : Overnight camping, picnics, outing
activities, camping demonstrations, golf,
archery, boating, canoeing, outdoor swimming,
formal classes taught outdoors .

" Estimate of space needs of this type area :
It is difficult to state these needs on a square-
feet-per-student basis . Such areas contribute
materially to the outdoor education and out-
door recreation of both men and women stu-
dents, but the many variables in climate, in
topography, in distance from the heart of the
campus, and in emphasis on outdoor education
make a aquare-feet-per-student standard dif-
ficult to establish .

" It has been estimated by intramural leaders
that graduate students participate in physical
recreation 25 percent as extensively as under-
graduates. Consequently, it is suggested that
planners add 25 percent of the graduate enroll-
ment in using the standard .

Ancillary Areas
Investigation indicates that a reasonable stan-
dard for determining the space needed for
lockers, showers, toweling rooms, equipment
storage, supply rooms, and offices associated
with type A space is a square footage equaling
approximately 40 percent of the play or activity
area in a gymnasium facility . As an example of
how this figure may be used, assume that a
gymnasium is being planned which will provide

100,000 sq ft of activity space. In other words,
the square footage in the swimming-pool sur-
face and deck, and all gymnasium floors, in-
cluding high and low ceiling areas, equals
100,000 sq ft . This would mean that the square
footage needed for ancillary areas would be in
the neighborhood of 40,000 sq ft . Architects
generally speak of the combination of play
space and ancillary areas in a gymnasium as
"net usable area ." Consequently, the net
area in the building would be approximately
140,000 sq ft .

All other space in a building, including hall-
ways, stairways, wall thicknesses, lobbies,
public toilets, bleachers for public use, cus-
todial . space, and space needed for service
conduits of all types, is spoken of by many
architects as "tare." The space needed for
tare varies greatly from building to building,
depending upon the function and architectural
design . A rough estimate of the area needed
for this item is a figure equal to 80 percent
of the activity or play area in a gymnasium.
By adding tare, ancillary, and play space, a
rough estimate of the gross square footage of
a gymnasium plan can be computed . This
figure is helpful in preliminary discussions of
costs involved .

Enrollment Relationships
When standards in terms of square feet per
student are used as guides in college or uni-
versity planning, it is natural to ask where
the cut-off begins . At what point, from 10
students up, do the standards become mean-
ingful? Obviously, for a college of 200 students,
9 sq ft per student of indoor area for sports
and athletics would be woefully inadequate .
It would not even provide one basketball court.
A university or college meeting the space

standards for 1,500 students represents the
minimum physical-recreation space needs of
any collegiate institution . As a college or
university increases in size, these standards
are applicable regardless of enrollment .

Peak Load After School Hours
Through study of utilization problems at the
various universities, it was found that the
greatest load on facilities each day occurred
between 4 P.M . and 10 P.M . In all the univer-
sities studied, either one or two years of
physical education was required of all students .
As long as the requirement in basic physical
education is not greater than 2 years, it seems
that the greatest demand for space comes after
the usual school hours. This may not be true
in universities which require all students to
register for physical education each year they
are in residence.
A few universities have dropped required

physical education in the belief that this will
reduce the pressures on facilities for sports
and athletics . The futility of this move is ob-
vious. In fact, the elimination of a physical
education requirement may increase the de-
mands for this type of space, since all students
will then tend to use after-school hours to
meet their physical-activity needs. This concen-
tration of student activity will likely make it
necessary to provide greater play end exercise
space than needed for a balanced program of
basic instruction, free-play opportunities, and
intramural sports competition.

Application of Standards
Standards are guides for the use of planning
committees and administrators . They are not
substitutes for creative planning . They help

a great deal in early computations of cost
estimates end are also helpful in checking
preliminary drawings to determine whether or
not enough space has been provided in dif-
ferent categories to meet the program needs
of the student enrollment for which the facili-
ties are planned .

FIELD HOUSE

Function
The field house provides enclosed end un-
obstructed space adaptable to indoor and
outdoor sports activities . It is not intended
as a substitute for the gymnasium; it is com-
plementary and supplementary to other facili-
ties for indoor end outdoor physical education
and recreation activities . The enclosure may
also serve purposes other than physical educa-
tion and recreation .

Typical functions of the field house for a
college are as follows: instruction in the
service program in physical education; practice
for intercollegiate athletics (football, track
and field, baseball, basketball, tennis, soccer,
lacrosse, and other sports) ; intramural and
intercollegiate competition ; informal play ;
horseback riding ; demonstrations and exhi-
bitions which attract large crowds of spec-
tators ; commencement exercises ; registration ;
and final examinations . In addition, community
uses may include interscholastic games,
matches, meets and tournaments ; bend con-
certs; school commencement exercises ; ex-
hibits ; and mass meetings .
The total physical education program, in-

cluding co-physical education and co-recrea-
tion, should be considered when plans are
developed, so that facilities for activities such
as tennis, volleyball, badminton, and golf
practice may be provided . Unless provided in
the gymnasium, handball and squash courts
should be constructed in the field house. A
survey of available facilities for activities com-
mon to modern physical education programs
will serve to determine the number and kind
of activity units to include in the field house.

Location
If needed for class instruction, the preferable
location for the field house is adjacent to the
main gymnasium building and the natatorium .
If space is not available in proximity to the
gymnasium, the field house will serve well for
intramural activities and intercollegiate sports,
even though it is constructed in a peripheral
area of the campus . It should, however, be
placed in an area contiguous to athletic fields
and where parking problems are not critical .

SIZE

The size of the field house should be deter-
mined by careful study of its functions; con-
sideration should be given to the size and num-
ber of groups (classes, squads, teams) likely
to participate simultaneously in the program.
There should be a minimum of interference of
groups with each other. The area surrounded
by a %r-mi track can include the following
facilities : a regulation basketball court; a ten-
nis court on each side of the basketball court;
broad-jump, high-jump, and pole-vault runways
and pits ; and a shot-put area .

The minimum length of the field house
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should accommodate a 60-yd straightaway for
men's track plus sufficient distance for
starting and stopping . A wide door at the end
of the straightaway to permit competitors to
run outside the field house would prevent
injuries and eliminate a mental hazard where
space is limited . Six regulation lanes are
desirable . The track around the portable or
permanent basketball floor should be of such
size as to be a convenient fraction of a longer
standard distance .

Balconies and Bleachers

When permanent balconies are planned, they
should be constructed without supporting
pillars which would interfere in any way with
the playing or visual area . Balconies should be
served by ramps which connect directly, or by
means of wide corridors, with convenient
entrances and exits. Temporary bleachers,
when placed in front of and below the per-
manent balconies, should continue the sight
lines of the balconies. Bleachers can be placed
inside a 1/H-mi track on both sides and ends of
a basketball court to accommodate approx-
imately 5,000 spectators . Such bleachers
should be inspected thoroughly before they are
used ; their capacity should never be taxed.

The field house should be so designed that
normal flow of traffic will not encroach upon
the activity areas. It is essential that this be
done in order to avoid interference with in-
struction and participation and to decrease
maintenance costs.

Press, Radio, and Scout Accommodations

Accommodations for reporters, sports broad-
casters, and scouts should be planned in the
original design . Soundproof broadcasting
and television booths should be provided for
these services when the field house will be
used for attractions of considerable public
interest.

Entrances

Entrances to the field house should be located
with reference to parking facilities and traffic
approaches . The main lobby should be large
enough to accommodate anticipated crowds
seeking tickets and admission . This is partic-
ularly important in northern climates . The
lobby should be so designed for ticket selling
and collecting that the traffic will flow in a
straight line, or nearly so, from the entrances
to the box offices to the ticket collectors . To
avoid congestion, approximately two-thirds
of the lobby should be planned for accom-
modating box offices and ticket purchasers ;
the remainder should be reserved for ticket
holders, who should have direct access to
admission gates.

Drinking Fountains

Drinking fountains should be sufficient in num-
ber and so located that they do not interfere
with the circulation of the crowd.

Service Units

If the field house is adjacent to the main gym-
nasium building and the natatorium, the re-
quirements for lockers, showers, and toilets
can, in some instances, be reduced. An under-
pass from the gymnasium to the field house
may be desirable in order to make the gym-
nasium service units available to some partici-
pants in the field house. If the field house is
not adjacent to the gymnasium, consideration

should be given to the erection of a small
building or a basement, simple in design, with
dressing, shower, and toilet facilities, rather
than using space for such purposes which
might be utilized more advantageously for
activity units.
Convenient and accessible dressing units

equipped with chalk and tack boards for the
home and visiting teams should be provided .
When the field house is to be used for inter-
scholastic basketball tournaments and indoor
track meets, consideration should be given to
providing separate locker rooms with ad-
joining shower and toilet facilities . These units
could be used regularly throughout the year
by intramural participants and intercollegiate
squads .

It is desirable to provide passageways from
dressing rooms directly to the basketball floor
to avoid crowd interference .
A dressing room with adjoining shower and

toilet facilities should be provided for staff
members. These accommodations can also be
used by game officials .

Separate toilet facilities in sufficient num-
ber for men and for women spectators should
be provided in close proximity to the seating
areas. Toilets should be provided near traffic
lanes . Where large crowds attend games, it is
advisable to place supplementary toilet facili-
ties off the main lobby.

First-Aid and Training Rooms

A room for first-aid treatment should be pro-
vided if the field-house program is planned
to attract spectators . This room may also serve
the purpose of a training room for emergency
treatment of participants, and the prevention of
injuries .

Lounge and Trophy Room

Provision for a lounge room may be advisable
after consideration of such factors as available
space and funds, and the functions of such a
room for clubs, members of athletic squads,
letter men, officials and coaches, and visitors .
An adjoining kitchenette is desirable .

Storage Space

Sufficient storage space should be provided
to accommodate physical education and main-
tenance supplies and equipment . Supply
rooms, built so that supplies and equipment
may be cared for within them and issued from
them, should be provided where they are
needed .

Concession Booths

When the field house is planned to accom-
modate large crowds, concession booths
should be constructed. They should be equipped
with electric or gas stoves, sinks, running
water, and sewer connections and should be
located where they do not interfere with the
normal flow of traffic .

Scoreboards and Timing Devices

Scoreboards and timing devices should be of
sufficient number and be so placed that they
can be seen readily by players and all spec-
tators . They should be easy to operate and
readily accessible for maintenance purposes .

Public-Address System

Provision should be made for the installation
of a public-address system . Acoustical treat-
ment of the building is desirable .

Lighting, Heating, and Ventilation

Windows should be equipped with means to
prevent the interference of sunlight with player
performance at any time during the day. Walls
and ceilings should be light in color. Catwalks
are necessary for servicing the ceiling lights,
spotlights, and net.
Condensation problems should be given ma-

jor consideration, particularly where there are
extremes of temperature, where sprinkling of
surface or dirt areas is required, and where
large crowds witness events in the field house.
As a means whereby some of the excess con-
densation may be reabsorbed, the building
should be heated by the circulation of warm
air in addition to fixed radiation . Adequate
means should be provided to supply fresh air
and to exhaust foul air . The walls inside and
outside should be impervious to vapor pres-
sure . Technical heating, ventilating, and
lighting problems should be referred to a
specialist .

Floors

The floor of the field house should be of an
all-weather-resistant construction . Rubber
asphalt and several patented rubberlike syn-
thetics should be considered . A portable wood
floor for basketball may be used . Dirt floors
are not recommended.

DORMITORIES

Area Requirements for Student Room Furniture

1 . Furniture sizes and use spaces are the
average for existing furnishings.
2 . Each furniture layout assumes the item(s)

placed along a wall .

Use Space

	

The use space of one item may over-
lap the use space of another, but no use space
should overlap an adjacent item of furniture .

designations	An item of furniture automatically
requires additional space around it to make its
use possible . This space should be allowed for
in the planning of the room .

User Requirements, URBS Publication 5,
University Residential Building System, Univer-
sity of California, Berkeley, Calif ., 1969 .

Fig . 1
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the room . If it is desirable to move
the bed from one section to the other,
the two sections will be approximately
equal in size . If it is not desirable, the
interchangeability of other pieces of
furniture will control the dimensions
and size of each section of the room .

d. An offset room will increase the pos-
sibility of space divisibility . In a rectan-
gular room, the items must create the
space; in an offset room the walls di-
vide the space .

Student Rooms

	

The student room is the smallest
element and the basic space in the housing fa-
cility . It is the core environment of the student
who spends many of his waking hours here
(undergraduate girls, 8 hr ; boys, 6 hr) . In this
space the student studies, sleeps, dresses, and
socializes . He stores all of his clothes, books,
and personal possessions here except for non-
seasonal clothing and larger-size sports equip-
ment . In a very real sense, it is here that his
identity within the university is established,
since it is the only space on campus which he
himself can control in any way .

1 . Study.

	

Individual study is accomplished
within an amazing spectrum of activities . It
takes place while standing, walking, sitting,
lying, singing, whistling, eating, drinking -
alone or with another person . Few participate
in group studying .

People study at different rates . Some subject
themselves to long periods of monklike con-
centration ; others apply themselves for rela-
tively short periods interspersed with intervals
of social or recreational activity . The individual
prefers to study in his own room and, for in-
tense study, by himself . For this type of study,
the roommate must be elsewhere .

The desk apparently is used for reading only
in cases requiring extensive note-taking or use
of several reference sources . Otherwise, it is a
repository for study and personal equipment
including typewriters, calculators, drafting
equipment, radios, and phonographs . Yet it
does not have the height accommodations or
acoustical padding needed to use these mate-
rials quietly and effectively . Its length is inade-
quate for any use-the 42 in . standard desk is
overtaxed with books and writing material [as
well as personal paraphernalia . The space re-
quirements for multiple references, collation of
materials, or large belongings create overflow
onto the bed or floor . Consequently, work is
often done on the floor of the room, particu-
larly if it is carpeted, and on the bed .
Sometimes an apparent student idiosyncrasy

has a real functional basis . Many students were
observed typing on the floor when an adequate
table was available . The students then dernon-
strated the drumlike sound of the unmuffled
typewriter which conflicted with their room-
mate's sleeping . Students often used the cor-
ridors and bathrooms as study spaces when
typing and study rooms were missing or occu-
pied and roommates were sleeping .

Bookshelves are generally inadequate in size
and length . Moreover, the shelves are usually
in places of difficult access and are poorly il-
luminated . There is a need for more shelves,
preferably adjustable and flexible as to place-
ment .

Built-in furnishings are resented because
their rigidity impedes both individual living and
study habits . Students are forced to supple-
ment the university furnishings with such
things as orange crates to create an individual
study environment . The results may appear
cluttered to some, but they accommodate the
occupant . Clearly then, a book, pen, reading
light, straight back chair, and a 42-in .-long desk

Fig. 2

Planning Studies-Single and Double Rooms

General
1 . Room dimensions must accommodate :

a . Furniture sizes and design (wall
mounted, freestanding)

b . Furniture use spaces
c . Combination of furniture items

2 . Room size (and shape) will affect two lev-
els of possible room change :
a . Adaptability of furniture arrangements
b. Divisibility of spaces-physical or vi-

sual separation of activities

Room Areas
1 . Definition of terms used :

a . Minimum-access to furniture items ;
overlap of items and use space ; some
restriction in the use of furniture .

b . Optimum-no overlap of items and use
space

c. Generous-beginning of space divisi-
bility

2 . Single Rooms
a . Minimum recommended area-90 sq ft
b . Optimum recommended area-110 sq

ft
c . Generous recommended area-120 sq

ft

3 . Double rooms with bunked beds
a . Minimum recommended area-140 sq

ft
b . Optimum recommended area-160 sq

ft
c . Generous recommended area-180 sq

ft
4 . Double rooms without bunked beds

a . Minimum recommended area-180 sq
ft

b . Optimum recommended area-220 sq
ft

c . Generous recommended area-240 sq
ft

Offset Single Rooms
1 . Conclusions

a . The area of the room with an offset
may be comparable to a rectangular
room with little or no loss in the adapt-
ability of furniture .

b .

	

If dimensions of the room and furniture
sizes share a common module, an off-
set room may have a slightly greater
amount of furniture adaptability than a
rectangular room of equal area .

c . In an offset room, the controlling ob-
ject is the bed in determining the pro-
portional areas of the two sections of
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B Bed
D Desk
D2 Desk 2'6" X 5'6"
W Wardrobe
SC Soft chair
BC Bookcase

Fig. 3

	

Examples of furniture layouts depicting some possible arrangements involved in the planning of the student
room .
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Fig . 3 (cont .)

	

Examples of furniture layouts depicting some possible arrangements involved in the planning of the
student room .
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vide the slight slope for proper sitting ; some
adjustment therefore is necessary . Beds could
be made to resemble couches and have a mech-
anism allowing a shift from sloping for sitting
to level for sleeping position .

3 . Socializing . The student's room has al-
ways attracted social discourse . With more lib-
eral rules, the student's room becomes more of
a social center for both sexes . The student
room, however, with its split emphasis of
study-sleep, presents difficulties as a social
environment . The bed is the chief offender. The
bed as a bed conjures all sorts of social prob-
lems in intervisitation . A bed with cushions or
pillows tossed about is not acceptable because
of the difficulty of sitting upright comfortably .
Its conversion to a sofa, with its contributions
as a living room furnishing, is most desirable
not to mention its more comfortable use for
multiple seating .

Clothes and storage of personal posses-
sions are also a bedroom symbol . Closets look
like closets ; dressers look like dressers . Con-
temporary furniture designers, however, have
provided storage units for studio-apartment
(which arel quite acceptable as living room
pieces . Such pieces have yet to make their ap-
pearance in student rooms . It should be pos-
sible to have either intimate conversations or
sessions with a number of additional individ-
uals within one's own private room . The bed,
hard and soft chairs, and even a desk top may
be brought into use as sitting surfaces to ac-
commodate a congenial group . The space
should be such that furniture can be quickly ar-
ranged to make group conversation easy .

4 . Dressing . The concentration of clothes
storage in the student room not only precludes
its use as a social environment but also re-
stricts its use for dressing . One study discloses
that the normal 4-ft closet and five-drawer
dresser just satisfies the male student, and it
provides only half the female student's storage
requirements . Both sexes require differing vol-
umes and types of storage . Smaller combine-
tion-storage units might well accommodate
student preference and allow flexibility of room
arrangement .

Types of Spaces
1 . Single rooms .

	

The single room provides
controlled privacy for its occupant with respect
to all other students . It may open directly to a
corridor and thus provide complete privacy
coming and going, or it may be part of a suite or
apartment . Privacy for sleeping can be con-
trolled if adequate acoustic separation between
adjacent spaces is provided .
The single room should be arranged suitably

so that it is possible to study effectively with
an invited second person . In addition, the stu-
dent should be able to play the radio, phono-
graph, tape recorder, or quiet instruments and
to indulge in reasonable recreational activity
without creating an acoustical problem for his
neighbors .
One authority believes the single room is

"unlikely to be really humanely satisfactory if
it is less than 120 square feet . The furniture
should be movable, not fixed, to allow the stu-
dent to organize his own environment ."
2 . Split double rooms . The split double

room provides the social contact obtained by
two students sharing a common space but, at
the same time, recognizes and solves the prob-
lem of conflict of interest in the student's social
and study activities . The split double room con-
sists of two spaces with a connecting opening .
When connected with a door, there is a degree
of acoustic privacy . Without a door, the ar-

Fig . 4

	

Diagrammatic arrangements rectangular rooms,
single rooms.

constitute less than the optimum answer to the
study problem .
The telephone is a most important tool to the

student . Its use is restricted only by the univer-
sity's ability to provide an individual instrument
and the student's ability to pay thetoll . The tele-
phone is finding increased use-both as a
study and a social aid .
The tremendous and continuing advances of

the electronics industry are only beginning to
be noted in the educational sector . Although
the student of today is required to attend uni-
lateral communication lectures in large halls,
the student of tomorrow may view the lecture
on TV in his room, coming out for seminars or
laboratory sessions . Future student housing
must accommodate this .
The students of all campuses could simul-

taneously be able to receive the lecture of one
outstanding professor or professional team .
Much of this communication will be at the dis-
cretion of the student . It is but one indication
of the growing importance of the student room
as a study aid . Only the provision of conduit

access is needed to expand the horizons of the
student room beyond imagination .

2 . Sleep .

	

The student's pattern of activity is
rarely consistent ; he may sleep at any time of
the day or night . Two occupants of a roorn very
rarely follow the same schedule . Exams and
social activities modify their patterns even
more extensively . It is the varying patterns that
present conflicts in multiple-occupancy rooms .
Interesting improvisations-hanging blankets,
relocated wardrobes and beds, and stacked
dressers--were observed in situations where
one student wished to study while the other
slept . Perhaps beds with suitable acoustical
light-separation screens could be one answer ;
single-occupancy rooms would be better .

Present provisions for sleeping range from
the studio bed in single rooms to bunkable
beds in multi-occupancy rooms . Beds acquired
a decade ago are increasingly limiting to the
succeeding generations of taller students .
Reading is more often done in the compara-
tively relaxed attitude of the bed or easy chair .
However, the bed is seldom designed to pro-



At present, the area of a double room varies
between 145 and 250 sq ft . Within these areas,
possibilities for alternative furniture layouts
and room shapes are particularly important.
Some room configurations make possible the
separation of the two students in their study
activities ; others situate the desks in parallel
arrangements for study . The use of movable
wardrobes to shield the beds from desks pro-
vides the degree of separation between activi-
ties within a room but reduces the apparent
size of the room . Wardrobes which are grouped
to provide dressing alcoves or to line corridors
remove valuable space from the room itself . If
double rooms are to be provided, there should
be sufficient area to convert them into split-
double, single, or other types of rooms in the
future . More than enough conventional double
facilities already exist on most campuses .
4. Triple room . This form has been popu-

lar with some students on a small number of
campuses . Where this arrangement has been
used with movable furniture, the extra area
provided in the single space has made possible
a large number of different space arrange-
ments. The resulting individuality of the layout
of the room would appear to be a major reason
for the popularity of such spaces, since some
students do seem to prefer a three-student to a
two-student room . The triple room, however,
tends to breed more serious interpersonal
problems .
5 . Four-student

	

room . Four

	

students
sharing one room have the same problems as
the students sharing double- or triple-occu-
pancy rooms. There is a slight advantage in that
the space is usually large enough to be subdi-

room with direct communication between
them . Then the spaces may be separated on an
activity basis, with the desks, study, and living
facilities in one space and sleeping and dress-
ing facilities in the other. When one of the two
spaces is large and the other small in size, the
students live together much as they would with-

Fig. 5

	

Diagrammatic arrangements rectangular rooms,
double rooms.

rangement provides only visual privacy and
shielding from illumination sources. The pro-
vision of two spaces makes it possible for one
student to sleep while the other studies or talks
with friends .

The best arrangement would permit the stu-
dents to treat each of the two spaces as a single

in a traditional double room . Where the habits
of two students come into conflict, the second
smaller space can relieve the situation . For ex-
ample, the second room can provide for a late-
hour study station . This type of arrangement
will not necessarily suffice to provide the ap-
propriate separation between social and sleep-
ing habits, but it may do so if the smaller space
has sufficient room for an extra chair.

If two students must share space, the split
double represents an optimum arrangement,
because easy choice exists for privacy or socia-
bility .

Here again, the space with the two beds
should have the atmosphere of a sitting room
so that one is not consciously in a bedroom.

3. Double rooms. The double room is the
present standard in student housing, largely be-
cause of the tradition and economies it presum-
ably brings to initial construction costs. This
economy is deceptive, however. Since these
rooms irritate their inhabitants because of lack
of privacy and quiet and because of insufficient
study and storage space, it becomes necessary
to provide typing rooms, individual study car-
rels, and large public lounges (furniture show-
rooms) . These factors should be considered
when citing the economies of the standard
double-room residence hall .

Educational

COLLEGE AND UNIVERSITY FACILITIES
Dormitories

Fig. 6



common area when going between one's room
and bathroom .
With eight or more students in double rooms,

more than one common space in a suite is re-
quired . At least one separate study as well as a
social room should be provided to accom-
modate privacy for study and typing late at
night and the noisy social sessions that inevi-
tably occur within a suite . Obviously, single
rooms designed so that privacy may be main-
tained represent the most ideal solution .

If the suite is entered through a common
space, this space is useful only for purposes
where quiet and privacy are not essential . At-
tempts to provide a combined living-study
room in the suite are not successful because
students soon revert to using their bedrooms
for study . The suite telephone must not inter-
fere with study activities .

7 . Apartments .

	

An apartment differs from
the suite in providing a kitchen . It may consist
of single or double rooms built around common
spaces as in a suite, or it may have a number of
students in a sleeping room with the other
spaces in common for social, dining, and study
purposes .
A consensus of opinion among students indi-

cates that three to five single students form an
optimum group for apartment living . This num-
ber tends to work well in arranging cooking
chores for the week, with weekends left on an
individual basis . With more than five students,
assignment of cooking chores becomes diffi-
cult . Indiana University and Michigan State
University have extremely popular facilities ac-
commodating four students .
Some students believe they get better food al

less cost if they do their own cooking and
shopping . Therefore, the apartment requires
adequate food supply capacity to handle a

posed for this reason, especially in regard to
freshman students who desire maximum op-
portunities to meet fellow students .
Another problem in suites composed of four

to seven students is the possibility that strong
friendship patterns may have a detrimental in-
fluence on a student's academic life . The peer
group pressure to go out for coffee or a ham-
burger is quite strong on one out of six . Ries-
man notes this "encapsulation ." One size of an
encapsulated group has been equated with the
six occupants of an automobile . Therefore, the
organization of space into suites must be such
that the students in different suites may interre.
late . If, for example, three suites of six students
share a larger living room so that a group of
eighteen have something in common, it is quite
unlikely that a small group desiring a coffee
break could interrupt the study pattern of the
other eleven . More likely, they will find only
one or two others willing to go along .

The shared living room also provides a larger
base for friends and tends to reduce stress . The
value of grouping students into a suite where
an ordered pattern of relationships may devel-
op (first with a roommate or perhaps with two
or four additional students and then with a
larger number) provides some balance in the
way outside attachments are formed . Such rela-
tionships are not well studied at this time and
the patterns of change in the future may be very
considerable . Therefore an approach to the use
of suites should leave open the maximum num-
ber of options for future living patterns .

Within the suite it is important to organize
the common spaces so that privacy is main-
tained between the sleeping rooms and the
bathroom . Problems occur where the common
room(s) in a suite may be open for coed activ-
ities and it is necessary to pass through the

Fig . 7

vided by wardrobes, lightweight partitions, and
other elements .

Although few students would choose to live
in a single space with three other strangers,
four friends might choose to be together and
succeed at it if provided sufficient options for
the disposition of the space and for the appro-
priate screening of different activities .

Large numbers of students may share a
space, but more than four require that separate
adjacent spaces be provided for conflicting
activities . At this point, one must consider the
suite plan .

6 . Suites . A suite is an arrangement in
which four or more students share the total
space in single and double rooms, with or with-
out a bathroom, and at least one extra common
space . In this way, the group of students
working and living together have at least one
space under their own control which may be
used for any of the three major facets of room
life : sleep, study, or social activities . "The ma-
jor value of the suite plan is the opportunity it
affords for closer student association and the
freedom it gives students using the various
spaces as they wish ." The common space
within a suite (1) reduces some of the pres-
sures felt by two students trying to share a sin-
gle room ; (2) provides for social activities as
does a residential living room, and (3) includes
in social activities those students who might
not have direct or easy association with other
students .
The sharing of a fair amount of space by a

group of students makes possible a variety of
usage patterns and provides considerable flexi-
bility in room rearrangement so the space may
be organized in the best possible way .

Typical patterns are a common room also
used as a study room ; one room used only for
sleeping, with separate rooms for study and
social purposes ; and four single rooms or two
double rooms with a common living room .

Suites composed of single rooms rather than
double rooms increase the potential for pri-
vacy . However, if one desires a separate room
for each student, additional square footage
above that normally required for four students
will be necessary . This space can be regained
through a reduction in the large lounge spaces
on the ground floor .

Another way to obtain sufficient area for a
suite is to incorporate some corridor space in
the common room . Corridors may not be neces-
sary for a four-student suite ; therefore, this ap-
proach works best when perhaps eight or ten
students share a suite . A major problem in op-
timum use of the common room of a suite con-
cerns doors that do not provide sufficient
acoustical separation between the common
room and the individual's room . In such a case,
spaces for study outside the suite become nec-
essary .
Bathroom facilities pose one of the major

questions in the design of suites : should these
facilities be available just for the suite or for a
larger group of students? Although initially it is
less expensive to build gang facilities for larger
groups, long-term economy can be obtained by
providing residential-scale bathrooms for
suites wherein students, instead of maids,
clean the facility . The reduction in maintenance
requirements will more than amortize the in-
creased first cost of smaller bath facilities,
while also considerably improving the human
quality of the housing environment for the stu-
dent .

Suites must also be considered for the social
impact resulting from them . Students devel-
oping a strong social life around the activities
of their suite may have less incentive to make
friends outside their circle . Objections might be
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week's supply of groceries . The apartment's

dining area must be of a size to permit the oc-
cupants to have dinner guests .

Experience indicates that most students
living in apartments tire of the responsibility of
cooking and cleaning . It would seem appropri-
ate to develop central food service to relieve
apartment groups of the cooking chores while
still retaining the benefits of apartment-type
living .

For example, Indiana University has two
living groups of 60 students having common
kitchen facilities with another residence hall
which provides the food service of the small
living unit . Trolleys containing food for 60 stu-
dents are wheeled from the central kitchen to
the serving kitchen within the living units . All
services and cleanup are then handled by the
living units at a very considerable savings in
cost . These two facilities are the most popular
ones on the entire campus .
Much of the attraction of the apartment is its

comparative freedom from behavioral control,
particularly in regard to coeducational activ-
ities . This does not mean complete relinquish-
ment of responsibility on the part of the univer-
sity but rather the more positive recognition of
the student's adult qualities .

Students living in apartments tend to develop
a very close relationship with those sharing the
space . It is a pattern perhaps more appropriate
for upper division and graduate students than
it is for lower division students . These students
have developed a range of acquaintances on a
campus and now are interested in cultivating
specific friendships . Apartments, like suites,
can be grouped to provide activities through
combined use of spaces for recreation, study,
and social affairs so that a wide range of friend-
ship is possible .

Since the key difference between the suite
and the apartment is the kitchen, provision
should be included in suites for a plug-in kitch-
enette so that conversion from suite to apart-
ment may be accomplished quickly . This will
enhance flexibility of use during the summer
sessions for conferences involving families or
for foreign students .

Space Allocation
1 . Dimensions ofstudent rooms .

	

Rooms of
minimum size cause many complaints from stu-
dents ; this was reflected in both the URBS
and another recent study . The situation has
changed a great deal in the past 25 years . Stern
Hall at Berkeley was built in 1940 and allowed
480 gross sq ft per student with 250 sq ft in the
student room . Present rooms of 85-95 sq ft per
student create serious problems of constric-
tion .

Built-in furnishings compound this problem
by preventing an expressive control by stu-
dents of the layout of their rooms . Movable
furniture, in most instances, would not alleviate
the problem because the small room size dic-
tates only one possible arrangement . The need
for expression is so important to the student
that he sometimes resorts to an irrational lay-
out, such as placing the bed across the door
opening, in an effort to control his environ-
ment.
The allocation of space will be the decision of

the campus . Adequate space allocation within
the student room must have first priority so
that enough space is provided to allow both im-
mediate individual expression by the student
and future arrangement by the university .

Several studies have recommended that a
single student room of rectangular shape con-
tain 100 to 115 act ft . The rationale for this rec-
ommendation is that a room must contain
enough space to provide the student with (1)

Fig . 8 Suite organization 1 .

the furniture he needs, (2) space for the use and
service of this furniture (make beds or open
drawers), and (3) possibility of a variety of fur-
niture layouts .

Environment
1 . Thermal . Student rooms require an ap-

propriate thermal environment for the func-
tions carried on within them . The environment
is affected by temperature, ventilation, humid-

ity. radiation, and the quality of air produced by
filtration .

The thermal system in student housing al-
lows for individual requirements and the wide
range of conditions which personal preference
may demand. In a mixed community of smokers
and nonsmokers, it is important that the air be
kept moving and clean, particularly in student
rooms, interior spaces, lounges, and study ar-
eas . Because of variations in student hygiene,

TABLE 1

	

Recommended Space Standards per Student from a Group of Recent Studies

Assignable square feet per student .
1, Outside gross square feet per student .
I University of California . UC Standing Committee on Residence Halls, Meeting of August 29 and 30, 1966, Hilton Inn,

San Francisco International Airport .
d Development Guide for Campus Housing, California State Colleges, July 1968, Table 1, Summary of Project Norms, o . 13 .

University of Guelph Student Housing Study, Evan H . Walker, Student Housing Consultant, November 1965, pp 56-66 .
t University of Pennsylvania . Study of Undergraduate Men's Housing System, Geddes, Bracher, Dualls and Cunningham,

Architectural Consultants .
KMassachusetts Institute of Technology . A Program for Undergraduate Men's Housing, MIT Planning Office, August

1965 .
h Eugene E . Higgins, M . Louise Steward, and Linda Wright, Residence Hall Planning Aids, Report OE-51004-9A, College

and University Physical Facility Series, Department of Health, Education and Welfare, U .S . Office of Education, Washington,

D . C .

University

ASP

Single Double No dining

OGSFb

With dining

University of California'' . . . . . . . . . . . . . . 100 100 239 265

California State Colleg8S d . . . . . . . . . . . . 94-110 .5 84-91 215 .5 230 .5

University of Guelph'. . . . . . . . . . . 115 NR 230

University of Pennsylvania I . . . . . . . . . . . . 108 NR 271 .5 290

M .I .T .9 . . . . . . . . . . . . . . . . . . 140 470 486

Aggregate United States h
Men . . . . .. . . . . . . . . . . . . . . . . . . 96 .7 211 .1 234 .7

Women . . . . . . . . . . . . . . . . . . . . . . . . . . . 103 .5 237 .4 261 .4
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university's need for ease of maintenance need
not conflict . Walls can be covered with safe,
removable wall-covering panels that provide
the student with unrestricted freedom of color
and decoration . At the same time, these wall
coverings can still protect the underlying mate-
rials to the university's satisfaction . It should
be possible for the student to roll up his wall
coverings at the conclusion of use and use
them again elsewhere if desired.

Such panels would allow women students to
compensate for the universal institutional as-
pect of student housing by softening the en-
vironment through the use of feminine colors,
textures, and materials .

It was observed that in rooms with hard
walls, pinup materials are often fastened to the
softer acoustical tile ceilings . Resawn wood
wall panels, however, would permit unre-
stricted tacking up of decorations.

It was noted that carpeted residence halls are
far more quiet and that the behavior of the stu-
dent was more adult. Since many study and
social activities are performed on the floor, the
comfort and quiet provided by carpeting are
quite desirable .

5. Appliances . A revolution in the design,
production, and marketing of economical per-
sonal appliances has been occurring in recent
years. As a result, the number of electrical ap-
pliances brought by the student to college in-
variably exceeds the number anticipated by the
designers of present-day residence halls. Con-
sequently, this has precipitated problems of
general safety, fire hazards, intolerable odor,
noise levels, and frequent interruption of elec-
trical services .
Another significant new trend is in the per-

sonalization of entertainment and cultural me-
dia; tape recorders, radios, phonographs, and
miniature TV sets are within the economic
reach of most students . The transistor radio
permits the student to listen to the world be-
yond the campus even as he walks from one
class to another. Similarly, the personal, tran-
sistorized TV is making the TV room out of
date, just when most residence halls are specif-
ically providing such space.

Hot plates, coffee pots, and popcorn poppers
are sources of potential fire hazards and odors.
At the minimal level of food service, there is
need for facilities enabling students to make
their own coffee . This requires but an appro-
priate surface and an outlet, with the student
providing the appliance . At the next level is a
desire for cold drink storage facilities . Students
will sometimes buy old refrigerators-often
hazardous and awkward in size and arrange-
ment . The idea of partitioned refrigerators, as
in English residence halls where students may
keep track of their own belongings, would
seem to be a good solution . The minimal
cooking done on a hot plate introduces the
need for clean-up facilities . The sink becomes
necessary ; the problem becomes one of the
minimal kitchen facility-a project expensive
enough to require careful consideration of how
many students it is going to serve. Where such
kitchens are provided in addition to full food
service facilities, they must inevitably be few
and far between . Women are far more inter-
ested than men in such a facility .

Television, radios, tape recorders, stereos,
movie projectors, and phonographs create dis-
turbing noises for others . These require, in
most buildings, extensive and expensive noise
abatement policing . The better solution to the
problem of appliance noise, previously men-
tioned, is good planning for adequate isolation
between rooms.
Most of all, new buildings must recognize

the evolution of electrical use by providing ini-

cluding a reading light for a bunk bed, is nec-
essary. Because of the highly individualized
nature of activities performed in student
rooms, light from a number of well-placed but
relocatable point sources is far more useful
than light from one central source .
3 . Acoustics . Quiet is the most desired

characteristic of any living arrangement in the
opinion of students, so acoustical considera-
tions are of great importance . Fundamental to
providing quiet environments are walls, floors,
windows, and doors providing adequate reduc-
tion of sound from adjacent activities . Doors do
not facilitate noise reduction . Since standard
doors are poor in acoustic performance and
high-performance doors are too expensive for
student housing use, a solution isolating noise
at low cost will have to be developed . The best
inhibitor of noise is good planning of the rela-
tionships between rooms. Wherever possible,
social areas should be isolated from student
rooms by at least two doors.
4. Color, texture, materials .

	

Materials pres-
ently used are hard, unyielding, and chosen for
their durability and ease of maintenance. How-
ever, those used invariably lead to a depress-
ing, sterile, institutional appearance .
The student's need for expression and the

separate ventilation of individual spaces is re-
quired, especially in the more athletic men's
halls . The odors in many residence halls were
found by visitors to be "overpowering."

Although conventional air conditioning is
more economical within a sealed space, it is
important that students be able to open their
windows to enjoy the soft, fresh morning and
evening air, and in the lower-height buildings to
enjoy communication (but not access) through
an open window .

2 . Lighting . The quality of lighting in stu-
dent rooms is determined by the quantity and
brightness of both the light sources and their
general surroundings . High illumination levels
are appropriate to study; lower levels to social
functions . In the daytime, natural daylight may
provide much of the necessary illumination if
windows are well placed and the glare elimi-
nated. However, high illumination levels are
necessary in areas where concentrated study is
to be done, but the brightness contrast between
the work and its surroundings must be at a
minimum.

Lighting sources in student rooms should be
integrated with the movable furnishings. This
tends to minimize maintenance and fix the
light's proper level . Light for reading in bed, in-

Fig . 9 Suite organization 2.
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spaces and facilities are important in providing
environmental support to the personal interac-
tion of students, both new and old, since aca-
demic assimilation and involvement are not re-
stricted to the classroom or student room .
However, care must be taken in the areas pro-
grammed for recreation so that they truly ac-
commodate the intended activities . Otherwise,
the spaces will fail to accomplish the intended
purposes . Evaluation of the success of social
spaces in meeting their intended needs indi-
cates that a variety of smaller spaces are likely
to be the most popular and useful .

Student complaints are universal concerning
the typical residence hall's main lounge . It has
been relatively unpopular with students be-
cause of its large size and lack of individualized
space. The tendency is for this space to become
monopolized by one small group, or even one
couple, making other individuals or groups
hesitant to intrude . A recent study shows that
32 percent of student residents use the lounges
less than once a week and that 36 percent of
them use the lounge only one to three times a
week . The lounge fails because it cannot simul-
taneously accommodate incompatible activi-
ties . The piano, TV set, and sofa are not appro-
priate companions . The main lounge, furnished
with expensive, hotel-like furnishings, is usu-
ally designed, and is mainly suited, for large,
quiet groups . It is seldom used by the students
for entertaining friends .
The suite living room can accommodate both

quiet and active uses, although conflict occurs
when the space attempts to serve socializing
and study .

Small "date" rooms, as observed on some
campuses, are popular when not overly super-
vised. However, date rooms seem to be an arti-
ficial solution to a problem better solved by a
wider range of social rooms .

Television rooms are losing their effective-
ness as social centers because the diminishing
cost of television sets makes it possible for
students to have individual sets in floor
lounges or in their rooms .
Spaces allowing vigorous activity are impor-

tant to all students, especially men . At present,
such activities (if provided for) are usually lo-
cated in drab, ill-equipped basements. In those
residence halls where suitable spaces are ac-
cessible to food sources and open occasionally
to both sexes, they are very popular and used
continuously .
The comparison of expenses for furnishings

between main lounges and recreation spaces
shows the letter to be less expensive. Since
main lounges are infrequently used, money
spent on them is largely wasted . To provide
more useful variety than is now available, the
question of area allocation to main lounge-
recreational spaces should be carefully con-
sidered .
One way to provide close at hand recrea-

tional space is to equip the rooftops of resi-
dence halls for recreational activities . Problems
arise in regard to construction, cost, control-
ling vents, and flues ; nevertheless, rooftops are
a desirable location for many activities .

Another important form of recreation, but
seldom provided for, is student hobbies. The
mess and equipment involved in many hobbies
suggest that perhaps older utility buildings on
campus could provide spaces for these activi-
ties . It is more difficult to foresee the needs of
hobbyists and expensive to introduce into resi-
dence halls the sufficient acoustically isolated
spaces for them .
4. Cultural.

	

Residence halls can participate
in the overall academic environment of the uni-
versity with the inclusion of facilities for li-
brary, music, and discussion . It is part of the
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tial high capacity with provision for easily
adding to that capacity with minimum disrup-
tion .

Facilities
1 . Bathing. The gang bath is one of the

most persistent features of residence halls. It
has been defended on the basis of economy and
its contribution to socialization .

Certainly, the initial construction cost of one
central gang bath is less than that of smaller
installations in several locations . It is also evi-
dent that when a bathroom serves more than a
few students, maintenance becomes nobody's
business but the university's ; the student does
not realize that he is paying extra for the uni-
versity's maintenance of the gang bathroom .
The initial extra expense for smaller baths will
actually result in long-term cost savings if the
students themselves maintain the smaller bath-
room, because it eliminates the need for maid
service throughout the life of the building .

Another economic factor against the gang
bath is its inflexibility . Residence halls with
gang baths are far less appropriate for partici-
pants in conventions, reunions, and institutes
where families or both sexes are involved than
are areas with smaller baths serving a few per-
sons .
2. Dining. There is universal agreement

that the single, large rooms for hundreds of
students is not the satisfactory solution to the

problem of student dining facilities . Although
the large kitchen with its extensive equipment,
service line arrangements, and building area is
the most economical and efficient method of
food preparation, the one large dining room for
all students negates a congenial atmosphere
for social interaction during mealtime .
Dining facilities that combine the best ad-

vantage of the large kitchen-efficiency, econo-
my, and flexibility-while at the same time pro-
viding a pleasant and social dining environment
can be built . Proper planning permits large cen-
tral areas to be divided by movable walls into
smaller or intimate dining rooms . The walls can
be moved when a large scale is needed for
social events such as dances, etc.

Food preparation in student rooms presents
a safety and sanitary problem, but the need for
between-meal snacks can be solved indepen-
dently of the central dining room . Students can
be accommodated by automatic vending ma-
chines located at strategic points in the resi-
dence hall or by provision of facilities in which
they can prepare snacks themselves . Student
food preparation problems cannot be solved by
unenforceable prohibitions but only by con-
struction of appropriate areas with automatic
cooking devices and controlled food storage
facilities .

3. Recreation and social activity .

	

Assimila-
tion into the student society is the foremost
concern of most new students. Recreational



Economy is the obvious feature of double-
loaded corridors because core plans require
more circulation area . When each student has
a single room, economy of circulation space is
difficult since each room must have a window
on the periphery of the building . This arrange-
ment, in its simplest configuration, requires ex-
tremely long frontages . Irregular building con-
figurations to reduce corridor space must be
considered in a cost context also .

Elevators for freight and disabled students
are useful in all buildings . In high-rise build-
ings, passenger elevators are essential, al-
though they tend to make insular entities of
each floor . This problem can be reduced by
skip-stop elevators stopping at unit lounges
linking two floors . The initial expense of good
elevators is not offset by cheap ones requiring
much ,maintenance . Competent servicing can
be provided by including maintenance con-
tracts in purchase agreements . The better ser-
vice an elevator gives, the less likely it is to be

lish a unit . All the rooms on one floor having
common access and services may also be con-
sidered as a unit .
The predominant traditional pattern is the

familiar double-loaded corridor arrangement
wherein the unit is one floor of a residence hall .
This plan offers easy control opportunities .
With a group of 48 to 72 students, it facilitates
the organization of intramural and academic
activities . Another source of group size deriva-
tion is the optimum number sharing bathroom
facilities .

Efficient space utilization requires that the
circulation area comprise the smallest possi-
ble percentage of the total area . Studies of ex-
isting student housing show the efficiency per-
centage varying from 7 percent to 25 percent.
Although it is advantageous to reduce circula-
tion areas, building safety codes prescribe min-
imum areas and arrangements . Corridors
which are mean, cramped, and possibly dan-
gerous in an emergency are not acceptable .
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job of housing to smooth the transition from
green freshmen to sophisticated seniors. At
Harvard University, house libraries relieve
some pressure on central facilities, creating a
sense of academic community as well as
making books more readily available . Inexpen-
sive paperback libraries are quite adequate for
providing both stimulating and enjoyable
reading materials within a residential atmos-
phere . Eventually these libraries will include
random-access listening stations ; it is there-
fore advisable to initially provide adequate dis-
tribution access into the structure .

Music rooms can also serve as tape and rec-
ord libraries, although the centrally located
equipment will be used less frequently as more
students can afford their own equipment. All
music involves a noise factor which must be
considered .
Formal academic classes in residence halls

present difficulties in mechanical services and
density beyond the capability of most residence
hall structures, but informal classes and semi-
nars can be successfully held in the social
spaces in the hall .

5. Service and storage. The university
must provide facilities for (1) maintenance of
buildings, (2) the mechanical and electrical
equipment, and (3) overflow storage from stu-
dent rooms.

Increasing affluence of students and the
growth of disposable articles have increased
space requirements for efficient trash collec-
tion and removal. Trash chutes, central collec-
tion facilities, and dumping trucks are required
to handle present volumes of trash. Too often
this involves the ugly exposure of the trash
while awaiting collection, as well as the con-
siderable fire hazard .

Efficient maintenance of electrical and
mechanical systems requires easy access with-
out the invasion of student privacy . Equip-
ment should be so located .
Out-of-season and seldom-used student

property is usually stored in inexpensive areas
of a building, but these are often the least ac-
cessible . This situation could be relieved by
more adequate storage provisions in the stu-
dent room . Student and service storage should
be in separate areas and away from heavy traf-
fic areas such as laundry and recreation rooms.
Bike shelters, surfboards, skis, and scuba gear
present spatial storage problems that require
careful consideration . All student storage areas
must be lockable .

6. Circulation and interrelation of spaces .
The residence hall is a social organist" . The re-
lationship of student rooms one to another and
to the public and service rooms make up a total
environment most conveniently studied as a
hierarchy of spaces . The hierarchy is deter-
mined by the student activities and the physical
characteristics of the building . Following is a
hierarchy of typical unit sizes in university
housing :

Unit size is defined by building spaces, activ-
ities related to space, and by agents of regu-
lation and control . For example, a number of
rooms served by a bathroom constitutes a
suite, group, or floor. A number of rooms under
the direction of a resident assistant will estab- Fig . 1 1

HIERARCHY DIAGRAM.
DOUBLE LOADED CORRIDOR, HIGH RISE BUILDING .

DINING
RECREATION
MUSIC PRACTICE
MAIL
SEMINAR
RECORD ROOMS
LIBRARY
VENDING

LOUNGE
LIBRARY
LAUNDRY
HEAD RESIDENT
3 KITCHENETTES
DATE ROOMS
2 RESIDENT ADVISORS

LOUNGE

STUDY BEDROOM

N0. OF
571-)06N75

BATHROOM

Student unit Students

Room . . . . . . . . . . . 1-2
Suite . . . . . . . . . . . . 4-12
Group . . . . . . . . . . . 16-24
House or floor . . . . . 48-72
Hall, building or
college . . . . . . . . . 120-800

Complex of hells . . . 1,200-4,800
Campus . . . . . . . . . . 12,000-27,500
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Basic room-hall plan types.

Educational

COLLEGE AND UNIVERSITY FACILITIES
Dormitories



Educational

COLLEGE AND UNIVERSITY FACILITIES
Dormitories

abused . Elevator switches, as common targets
of student pranks, must be tamper-proof . Esca-
lators are too expensive and have far too great
a passenger capacity to be viable alternatives
in residence halls .
The location and intensity of such fixed facil-

ities as baths, stairs, and elevators are the main
inhibitors of future rearrangement . The URBS
approach permits choice based on require-
ments rather than custom and makes possible

alteration to new unit sizes to satisfy rapid so-
cial change . Hence the initial placement of the
fixed facilities is a critical decision .
A major determinant of environment is the

access to movement from space to space.
Those spaces grouped about a room or wide
corridor make up a more residential environ-
ment through the use of attractive carpets, col-
ors, and materials . Corridors can be more fully
utilized ; for example, conversation spaces that

do not impede circulation can be provided by
window seats and railed landings . Although
stairs must conform to fire regulations, their
configurations can be a pleasant contribution
to the environment.

Structural Spans
The 40-ft span with a 20-ft bay length derived
from study of many existing dormitory plans as
well as proposed ideal environment spaces . On
the national scale, older dormitory types were
studied along with the newer ones being built .
Whereas 10 years ago most structures were
a simple, rectangular shell, a present-day trend
seems to involve more complex configurations
relating to more complex hierarchies in the
social structure .

As a frame of reference, residence halls were
classified in five basic plan types:

1 . The Double-loaded Corridor-a series of
perimeter rooms on both sides of a five-foot
1 corridor, usually with gang baths and
stairs at either end

2. The Gallery Plan-a variation of the Dou-
ble-loaded Corridor with rooms on one side
only of an open or closed corridor

3. The Extended Core Plan-a series of
perimeter rooms around four sides of a struc-
ture . In the center is a core of service rooms in-
cluding gang toilets, janitor's closets, eleva-
tors, etc. A corridor usually surrounds the core
on four sides

4. Vertical House -a series of 4, 6, 8 rooms,
suites, etc. A stair serving one or two such con-
figurations of rooms or suites is provided, cre-
ating the feeling of an individual house

5. Point Tower Plan-usually but not always
high-rise with vertical circulation such as
stairs and elevators in a center core along with
gang baths and service rooms. The rooms,
suites, and arrangements are on the perimeter.
Shared baths are often used with suites of 4, 6,
8 persons
Once these five types were defined, all plans

were classified accordingly, and a study of
their structural requirements was begun. These
plans were studied not as actually constructed
but rather as they would need to be framed to
permit maximum adaptability .

Based on these studies, frequency of occur-
rence charts showed that very few long spans
over 35 ft were used and that a corresponding
maximum short span of 20 ft was adequate .
Coupling this study with spatial needs and as-
suming a fixed toilet space, it was concluded
that a maximum 35- by 20-ft bay would be re-
quired . Provision by a given system of bays
larger than 35 by 20 ft will, of course, be accep-
table provided the required spans are taken
care of .
A variety of bay sizes will be needed in addi-

tion to accommodate balconies, overhangs,
stairways, and elevators . The precise condi-
tions for these accommodations will be defined
in the performance specifications for structure .Fig . 13
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RESIDENCE HALLS
Sleeping and Study Quarters (Fig. 1)
Space There must be a minimum clear floor
space in such areas of 6' [183 cm] by 6' [183
cm] enabling a 360° turn by a wheelchair.

Working Area Space clearance under counter,
table, and desk tops to be used by a wheelchair
student shall be a minimum of 271/2 " [69.8 cm]
in height and 32" [81 .3 cm] in width.

Beds Beds shall have minimum dimensions of
3' [92 cm] by 6' [183 cm] and between 19" [48.3
cm] and 22" [55.9 cm] in mattress height from
floor level .

Mirrors Mirrors should be adjustably hung (a
minimum of 2'-0" [61 .0 cm] in length) so that
the bottom is 30" [76.2 cm] above floor level .
Where this lower height is not feasible, mirrors
of greater height shall be tilted from the top to
a degree to sufficiently accommodate individuals
described in rational .

Electrical Outlets Electrical outlets shall be
mounted no lower than 20" [50.8 cm] above floor
level .

Handles and Switches Protruding desk and
dresser drawer handles shall be installed .
Switches for electrical fixtures and equipment
shall be of a toggle or push-button type or
equipped with pull-chains of a minimum length
of 15" [38 cm].

Closets

	

Where one closet is provided for each
occupant, the clothes bar should provide two
different heights. Three-quarters of the total
length should be at 52" [132 cm] and the
remaining quarter at 62" [157 .5 cm]. To achieve
this, the lower bar, three-quarters of the total
length, can be suspended from the higher bar.
Wall hooks shall be installed within a height range
of 40" [101 .6 cm] to 56" [142 .2 cm]. Shelves
of various height intervals shall be installed on
the side-closed wall . The top shelf shall not exceed
45" [114 .3 cm] in height . Shelves above the
clothes bars shall be provided for long-term
storage . (See Fig . 2.)

Windows, Heating, and Air Conditioning
Windows shall close and open easily, using hard-
ware latches, cranks, or slides which are within
the accessibility range limits of 20" [50.8 cm]
to 48" [121 .9 cm] above floor level . Heating and
air-conditioning controls and thermostats shall be
mounted within the same height range.

Power Curtain Traverse Rods Power traverse
rods should be installed in rooms occupied by
the physically handicapped. All controls should
be placed within an accessibility height range
of 20" [50.8 cm] to 48" [121 .9 cm].

PERFORMING ARTS

Aisles Where possible all new theater
construction shall have ramped aisles (no greater

Architectural Accessibility for the Disabled of College
Compuses, Stephen R . Cotler and Alfred H . Degraff,
State University Construction Fund, Albany, N.Y ., 1976 .

than 1 in 12) with no steps (sight lines should
be considered) . If this is not possible, accessible
and level cross aisles between seating sections
shall be provided with minimum width of 7'-6"
[228 .6 cm]. (See Fig. 3.)

The placement of seating areas for the
physically handicapped should not block egress
routes used in the case of emergency .

Seating Seating space shall be set aside for
those in wheelchairs who must remain in their
wheelchairs and cannot transfer to the regular
seating . The number of level floor spaces of at
least 36" [92 cm] in width and 4'-4" [132 cm]
in length to be provided shall be as follows :

LECTURE HALLS

Lecture Seating Lecture halls providing fixed
seating and desk facilities shall provide spaces
of level floor area of at least 36" [92 cm] in

Fig . 3

Fig . 1
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Capacity of Minimum number of
assembly space seating spaces

0-75 2

75-300 3
over 300 3 + 1 for each

add'tl. 100
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width and 4'-4" [132 cm] in length . Desk space
provided in this area shall have a knee clearance
of at least 32" [81 .3 cm] in width and a height
of 27/2" [69.8 cm]. (See Fig. 4.) The number
of desk spaces and accompanying level floor
areas shall be provided as follows:

[92 cm] in width for passage as measured from
the outer edge of the tray slide. (See Fig. 5.)

Self-Service Areas

	

Salad bars, condiment areas,
beverage dispensers, utensil racks, and other
areas where self-service is required shall provide
access within the unilateral vertical reach range
of 20" [50.8 cm] to 48" [121 .9 cm].

Dining Area

	

Tables shall be provided within the
dining area which provide a knee clearance of
at least 27 1/2 " [69.8 cm] in height and 32" [81.3
cm] in width.

Pedestal tables are not recommended because
the center post hinders wheelchair footrests .

Aisle widths shall be at least 6'-0" [183 cm]
as measured from table edge to table edge (Fig .
6, plan "A"), or 3'-0" [92 cm] from table corner
to table corner (Fig . 6, plan "B"), in those areas
used by persons in wheelchairs .

The width of main aisles, in areas of normal
traffic pedestrian flow, shall be at least 6'-0"
[183 cm] to allow two wheelchairs to pass each
other (Figs . 7 and 8).

CAFETERIAS

Food Lines

	

Food lines of cafeterias shall employ
tray slides no higher than 34" [86.4 cm] in height
and, where a security wall or railing runs the
length of the line, the area shall be at least 36"

STANDARD WHEELCHAIR

ELECTRIC WHEELCHAIR

MANUAL WHEELCHAIR
WITH RIM PROJECTIONS

Fig. 7 Fig . E
MIN. SPACE NEEDED UNDER COUNTER OR DESK

Fig. 5

Fig. 6

Lecture hall capacity
Minimum number of
spaces provided

0-50 2
50-100 3

101-200 4
over 200 4 + 1 for each

add'tl 100



By KEYES D. METCALF

LIBRARIES, ACADEMIC AND RESEARCH

Formulas and Tables

The figures given here are at best only approxi-
mations and may be altered by local conditions ;
they are not arrived at by exact scientific calcu-
lation .

Six groups are dealt with ; those relating to :
I . Column spacing
11 . Ceiling heights and floor size areas
III . Reader accommodations
IV . Book storage (excluding problems that

are affected by column spacing)
V. Card catalogs
VI . Government standards

Planning Academic and Research Library
Buildings, McGraw-Hill Book Company, New
York . 1965 .

'Columns should not be wider than the depth of range . 14 by 14 in . up to 14 by 18 in . i s suggested .

TABLE 2

	

Square Modules with Column Spacing Multiple of 3 ft'

" Columns should not be wider than the depth of the range . 18 by 32 in. i s suggested .

Frg. 9
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aisles at right angles to the ranges is also of
importance . (See Fig. 10 .)

If practicable, columns should be no greater
than 14 in . i n the direction of a range, and the
dimension in the other direction should be kept
down to 18 in . If over 14 in . i n the direction of
the range is necessary, the column might al-
most as well be 32 in . i n that direction . It could
then occupy the space of a full stack section
and perhaps enclose a heating duct . If a column
is wider than the range, it will jut into the stack
aisle. Irregular length stack sections are incon-
venient, and can often be replaced to advantage
by a lectern or consultation table.
Tables 1 and 2 deal with standard layouts in

commonly used module sizes .
The following comments may be useful in

connection with Tables 1 and 2.
1 . Spacing 3 ft 9 in . or less should be used

for closed-access storage only, with ranges not
more than 30 ft long and not more than 16 in .
deep .
2 . Spacing 3 ft 9 in . to 4 ft 1 in . can be used

to advantage for large, little used, limited-ac-

I . Column Spacing

A. Stack Areas

	

Noone size is perfect for column
sizes or column spacing.
Other things being equal, the larger the bay

size, the better .
Column spacing-that is, the distance be-

tween column centers-is generally more im-
portant in concentrated stack areas than in
combined stack and reading areas because in
the latter suitable adjustments are easier to
make .
Clear space between columns-this is not

the space between column centers-in a col-
umn range should preferably be a multiple of
3 ft (plus an additional 4 in . to provide for ir-
regularities in the column sizes and for the end
uprights in the range) .

Range spacing and range lengths have a
greater effect on book capacity than the dis-
tance between columns in a column range. The
reduction of space between range centers by 1
in . increases book capacity by approximately 2
percent. The reduction of space used for cross

!AMPS

graft A ramp shall be at least 4' [122 cm] in
+,dxh-

LesyflU

	

The inclined section of a ramp shall not
eueed 30' [9 .14 m] in length . At both ends of
each 30' [9.14 m] (or smaller) section and at each
srrrrirg point shall be a level area of at least
6' [183 cm) in length and the width of the ramp .

ad"ewM In modifying existing spaces: If an
area to be romped has a vertical drop of 3"
7.6 cm) or less and is situated either in an open
^rea or at a door with no closing-device pressure,
--

	

_- gradient of not greater than 1 :4 (25%)
ee used .

An Modifying Existing Spaces If an area to
be romped has a vertical drop of 2" [5 .1 cm]
or less and is situated at a door with a closing-
device pressure, then a gradient of not greater
*bon 1 :6 (16.66%) shall be used.

In New Construction Any vertical drop over
'-j' [1 .27 cm] shall be ramped using a gradient
not greater than 1 : 12 (8 .33%) and preferably
1 : 16 (6 .25I) where feasible . (See Fig . 9.) TABLE 1

	

Square Modules with the Column Spacing a Multiple of 3 ft
(Plus 1'/~ ft for the Column itself)'

Sections
between
columns, Ranges to Range spacing

Bay size standard 3 ft a bay on centers

19 ft 6 in . by 19 ft 6 in . 6 5 3 ft 10% in .
6 4 4 ft 10y in .
6 3 6ft6in .

22 ft 6 in . by 22 ft 6 in . 7 6 3 ft 9 in .
7 5 4 ft 6 in .
7 4 5 ft 7y in .

25 ft 6 in . by 25 ft 6 in . 8 7 3 ft 7/, in .
8 6 4 ft 3 in .
8 5 5 ft 1 y, in .
B 4 6 ft 4y, in .

28 ft 6 in . by 28 ft 6 in . 9 8 3 ft 6/, in .
9 7 4 ft Oy, in .
9 6 4h9in.
9 5 5 ft 8% in .

Bay size

Sections
between
columns

standard 3 ft
Ranges to
a bay

Range spacing
on centers

18 it by18ft 5 5 3ft7y,in .
5 4 4ft6in .
5 3 6 ft

21 ft by 21 ft 6 6 3 ft 6 in .
6 5 4 ft 2/s in .

6 4 5 ft 3 in .

24 ft by 24 ft 7 7 3 ft 5y, in .

7 B 4 ft
7 5 4 ft 9'/ in .

7 4 6 ft
27 ft by 27 ft 8 8 3 ft 4y2 in .

8 7 3 ft 10% in .
8 6 4ft6in .
8 5 5 ft 4/., in .

8 4 6 ft 9 in .
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TABLE 3

	

Long Rectangular Modules, 22 ff
6 In. In One Direction'

case stacks with ranges up to 30 ft long .
Closed-access ranges up to 60 ft long have
been used successfully with ranges 18 in . or
less deep, 4 ft or 4 ft 1 in . on centers .

3 . Spacing 4 ft 2 in . to 4 ft 6 in . can be used
for open-access stack, preferably held to 18 in .
i n depth with the range length based on the
amount of use .
4 . Spacing 4 ft 6 in . to 5 ft is generous even

for heavily used open-access undergraduate
stack if ranges are 15 ft long and 4 ft 6 in . on
centers, and in some circumstances up to 30
ft if 5 ft on centers .

5 . Spacing 5 ft to 5 ft 10 in . i s unnecessarily
generous for any regular stack -shelving and is
often adequate for periodical display cases and
for heavily used reference collections .
6 . Spacing 6 It or greater is adequate for

newspaper shelving and generous for periodi-
cal display cases .
Square bays are more flexible then those that

form a long rectangle and are generally some-
what cheaper if the ceiling height is limited . But
if the letter are used, the number of suitable
sizes can be greatly increased . Table 3 shows
possibilities with 22 ft 6 in . i n one direction and
different spacing in the other one .

Similar tables can be prepared for long rec-

tangular bays 18 ft, 19%, ft, 21 ft, 24 ft, 25% ft,
27 ft, and 28ji ft in one direction .

If section lengths are changed from 3 ft to
some other size, such as 3 ft 1 in ., 3 ft 2 in ., 3 ft
3 in ., 3 ft 4 in ., 3 ft 5 in ., or 3 ft 6 in ., or in coun-
tries using the metric system to 90, 95, 100, or
105 cm . tables comparable to Tables 1, 2 and
3 above should be prepared with those lengths
as a base .

B . Seating Accommodations
Column spacing is of less importance in con.

nection with seating accommodations than
with shelving . Tables 4 and 5 show the maxi-
mum number of carrels available on one side of
standard-size bays and the number of studies
available in such bays .

II . Ceiling Heights and Floor Areas
Minimum and maximum ceiling heights and

floor areas involve basic functional and aes-
thetic problems . Suggestions from the func-
tional point of view are proposed as an aid in
reaching decisions .

A . Ceiling Heights
Table 6 suggests functional minimums and maxi-
mums .

B. Floor Areas Both the number of floors in a
library and the area of each floor may be im-
portant functionally and aesthetically . Deci-

sions in regard to them may properly be in-
fluenced by the site surroundings, the slope of
the ground, and the value of the property .

Table 7 makes suggestions, which at beat
are only approximations, as to the percentage
of the gross square footage of a library build-
ing which functionally should be on the en-
trance or central-services level in a typical aca-
demic library .

III . Accommodations for Readers
Seating accommodations for readers and the

service to readers are the largest space con-
sumers in most libraries . The required areas
depend on :
A . The number of accommodations provided
B . The types of accommodations and the

percentage of each

A bay of this size will give seven sections 3 ft long
between 14-in . columns in the direction of the column
range . The column sizes suggested in Table 2 are suitable
here .

TABLE 4 Carrels'

A carrel, as used here, is an area in which a reader is cut off from any neighbor who is closer than 3 ft on either side or
front and back and one side . The minimum desirable width of an adequate carrel working surface is 2 ft 9 in ., which is as use-
ful as 3 ft for each person at a table with two or more persons sitting side by side . Minimum depth suggested is 20 in .

t Distance apart on centers should be not less than 4 ft 3 in ., unless the front table leg is set back 4 to 6 in . and armless
chairs are used, in which case the distance on centers can be reduced to 4 ft . Any distance over 4 ft 6 in . i s unnecessarily
generous . A clear space of 27 in. or more between working surface and partition at the rear is recommended A shelf above the
table interferes with overhead lighting and makes a deeper table desirable .

t Distance between centers should seldom be less than 4 ft 6 in . ; 5 ft is preferred, anything greater is unnecessarily gen-
erous . With triple-staggered carrels, the back of the center one should be held down to no more than 10 in . above the tabletop.

The distance between centers should be not less than 4
it

6 in . ; and 5 ft is preferred . Watch out for ventilation . A window
is psychologically desirable . Closed carrels are not recommended for undergraduates or any student not actually engaged in
writing e dissertation . Glass in the door or grills should be provided for supervision .

T A room less than 6 ft long at right angles to the desk will permit shelves above the desk or a bookcase behind the occupant
but preferably not both . One less than 6 ft parallel to the desk will not permit a 4-ft long desk, and a second chair, and may
make it necessary to open the door outward .

TABLE S

	

Faculty Studies and Small
Multipurpose Roams

'A room of this size can house a large desk, shelving,
a filing case, and permit a door to open in .
t This will provide for conference rooms for four, an ade-

quate small staff office, or a generous faculty study . It
should be at least 8 ft in the clear in one direction and have
e total area of over 70 sq ft .
Any small room will seem less confining it it has a window,

and since window wall space is generally at a premium, a
room can well have one of its short sides on the window
wall .

C . Dimensions of the working surfaces for
each type of accommodation

D . Average square footage required for each
type of accommodation

E . Additional space required for service to
readers

A . Formulas for Percentage of Students for Whom
Seating Accommodations Are Required The formula
used should depend on :

1 . The quality of the student body and fac-
ulty . The higher the quality, the greater the li-
brary use .

2 . The library facilities provided . The more
satisfactory the seating accommodations and
the services provided, the greater the use .

3 . The quality of the collections . Superior
collections increase use.

4 . The curriculum . In general, students in
the humanities and social sciences use the li-
brary more then do those in the pure and ap-
plied sciences .

5 . The emphasis placed on textbook in-
struction, which tends to reduce library use .

6 . Whether the student body is resident or
commuting and, if the former, whether the
dormitories provide suitable study facilities .
Heaviest library use in most residential institu-
tions is in the evening ; in commuting ones,
during the daytime hours .

7 . Whether the location is rural, suburban,
or urban . Large population centers tend to de-
crease evening use because of other available
activities and attractions .

8 . Whether the institution is coeducational
or for one sex only . Coeducation tends to in-
crease library use, particularly in the evening .

9 . The emphasis placed by the faculty on
the library and on nontextbook reading .

10 . The percentage of graduate students and
the fields in which they work .

11 . The institution's policy in regard to use
by persons other than those connected with it .

12 . The departmental library arrangements
which may make available other reading facili-
ties and reduce the use of the central library .
Table 8 suggests formulas for percentage of
students for whom seating is suggested .

B . Suggestions for Types of Seating Accommodations
and the Percentage of Each Type

1 . For Undergraduates
a .

	

Tables for four or more . Not more then
20 percent . Should be largely restricted

Double- or
triple- Small Large

Bay size Opent staggered$ closed§ closedq

18 ft 4 4 4 3

19h ft 4 4 4 3

21 1t 5 4 4 4

22 ,h it 5 5 5 4

24 ft 6 5 5 4

25y, ft 6 5 5 5
27 ft 6 6 6 5

Bay size
Ranges to

a bay
Range spacing
on centers

22 ft 6 in . by 18 ft 4 4 ft 6 in .
22 ft 6 in . by 20 ft 5 4 ft
22 ft 6 in . by 20 ft 10 in . 5 4 ft 2 in .
22 ft 6 in . by 21 ft 8 in . 5 4 ft 4 in .
22 ft 6 in . by 24 ft 6 4 it
22 it 6 in . by 25 ft 6 4 ft 2 in .
22 it 6 in . by 26 it 6 4 it 4 in .
22 it 6 in . by 27 ft 6 4 it 6 in .

Bay size

Small
faculty
study'

Small conference
room or generous
faculty studyt

18 ft 3 2
19 ;1, ft 3 2
21 ft 3 2
22 h ft 3 2
24 ft 4 3
25% ft 4 3
27 ft 4 3
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TABLE 8

	

Formulas for Percentage of Students
for Whom Seating Accommodations Are
suggested

titions in both directions . See Fig .
3 . A great improvement over a table
for four without partitions .

(4) Pinwheel arrangement for four. See
Fig . Bc. Satisfactory, but requires
more space than (3) above .

(5) Double carrels with readers facing
in different directions . See Fig . 56.
Not as satisfactory as (6) be-
low.

(6) Double-staggered carrels . See Fig .
7a .

(7) Pairs of double-staggered carrels on
both sides of a screen . See Fig . 76.

(8) Triple-staggered carrels in place of
three stack ranges or in a large read-
ing area .

(9) Rows of single carrels at right angles
to a wall in book-stack or reading
area . See Fig.

	

I a.
(10) Single carrels in place of last stack

section of the end of a blind stack
aisle . See Fig .

	

Ib.
(11) Typing carrels similar to (10) above,

but with special acoustic protec-
tion .

(12) Rows of double carrels in a reading
area or in place of two stack ranges .
See Fig . 6 .

Closed carrels are rarely recommended for

undergraduates . Shelves in carrels tend to en-

by aisles or partitions on one, two, or
three sides . The partitions should be
high enough-52 in . for men-so that
heads do not bob up or down above
them and cause visual distraction .
These accommodations may include :
(1) Tables for one . These can be

quite satisfactory along a wall or
screen if the readers all face in
the same direction .

(2) Tables for two with partitions
down the center . Sae Fig . Bb . For
limited use only.

(3) Tables for four or more with par-

to those in reserve-book and reference
rooms .

b . Lounge chairs . Not more than 15 per-
cent . Should in general be restricted
to lounge areas, smoking rooms, cur-
rent-periodical rooms, or used to break
up unpleasantly long rows of other
types of accommodations . In many li-
braries 8 to 10 percent of seating of
this kind is adequate .

c . Individual accommodations . Up to 85
percent . These should provide in most
cases for working surfaces cut off
from immediately adjacent neighbors,

TABLE 7 Suggested Formulas for Percentage of

Gross Square Footage Functionally Desirable on the
Central-Services Level'

TABLE 9

	

Suggested Working Surface Area for Each Person

Recommended only for reserve-book use or for a college for women .
t A space of 33 by 20 in . goes farther in an individual accommodation than at a large table because others do not intrude

on the space .
t Shelves are not recommended over open carrels because they make it easier for an unauthorized student to monopolize

one .
§ A shelf over a carrel table requires additional depth because it interferes with lighting . A closed carrel should preferably

have a window, glass in the door, and more space around the table than an open one, or claustrophobia may result.

"Central services as used here include the main control
point, circulation end reference services, reference and
bibliographical collections, the public catalog, and acquisi-
tion and catalog departments .

These computations are approximations only, but smaller
figures than those in the lest column will often necessitate
shifting part of the central services to other levels and
incidentally may add considerably to staff payrolls .

TABLF 6

	

Clear Coiling Heights

Heights lower than specified have been used successfully on occasion, but ceiling lights should be recessed and good
ventilation assured . Financial savings will be comparativelY small .

t Greater heights may be useful aesthetically and provide added flexibility by making areas available for a wider range of
purposes .

t 7 ft 8 in . is the lowest height which permits an adequate protective base and seven shelves 12 in . on centers (standard
for academic libraries) with suitable clearance at the top. The top shelf will be 8 tt 4 in . above the floor, the greatest height
that can be reached without difficulty by a person 6 ft tell . Space above 7 ft 6 in . i s not useful for storage of open-access coi-
lections and will be confusing it used for other shelving.

§ This height used with fluorescent tubes, at right angles to the ranges, permits stack ranges to be shifted closer together
or farther apart without rewiring, and is high enough so that heal from the tubes will not damage the books on the top shelf .
It the fixtures are flush or nearly flush with the ceiling, the clear height can be reduced a few inches .

1( Mezzanines provide inexpensive square footage if they occupy at least 80 percent of the floor area (building codes may
prohibit them unless mezzanine is partitioned off and made a separate unit), and if the overall height of the two resulting
levels is not much more then 611 greater then would be provided if there were no mezzanine .

Type of institution Percentage

Superior residential coeducational
liberal arts college in rural area or
small town . . . . . . . . . . . . . . . . . 50-60

Superior residential liberal arts college
for men or women in rural area or

small town . . . . . . . . . . . . . . . . 45-50

Superior residential liberal arts college

in a small city . . . . . . . . . . . . . . 40-45

Superior residential university . . . . . . 35-40

Typical residential university . . . . . . 25-30

Typical commuting university . . . . . . 20-25

Area
Suggested
minimum'

Suggested
functional
maximumt

Book stacks* . . . . . . . . . . . . . . . . . . . . . 7 ft 8 in . 8 ft 6 in .

Stacks with lights at right angle
to ranges§ . . . . . . . . . . . . . . . . . . . . . . 8 ft 4 in . 8 ft 9 in .

Stacks with lights on range tops
functioning by ceiling
reflection . . . . . . . . . . . . . . . . . . . . . . . 9 ft 0 in . 9 ft 6 in.

Reading areas under 100 sq ft . . . . . . . . . . 7 ft 6 in . 8 ft 6 in .

Individual seating in large
areas . . . . . . . . . . . . . . . . . . . . . . . . . 8 ft 4 in . 9 ft 6 in .

Large reading rooms over 100
ft lone broken by screens or
bookcases . . . . . . . . . . . . . . . . . . . . . . 9 ft 6 in . 10 ft 6 in .

Auditoriums up to 1,500 sq ft . . . . . . . . . . . 9 ft 6 in . 10 ft 6 in .

Entrance or main level with

over 20,000 sq ft . . . . . . . . . . . . . . . . . 9 ft 6 in . 10 ft 6 in .

Floor with mezzanineg . . . . . . . . . . . . . . 15 ft 6 in . 18 ft 6 in .

Type of accommodation
Minimum

size Adequate size

Table for multiple seating . . . . . . . . . 33 in . by 21 in .' 36 in . by 24 in .
Individual table or open
carrel for undergraduate . . . . . . . 33 in . by 20 in . t 36 in . by 22 in .

Open carrel for graduate
student without book shelf
over it . . . . . . . . . . . . . . . . . . . . . 36 in. b y 24 in . t

Carrel, open or closed, for
graduate student writing
dissertation, with a book
shelf . . . . . . . . . . . . . . . . . . . . . . 36 in . by 27 in . § 48 in . by 30 in .

Faculty study . . . . . . . . . . . . . . . . . . 48 in . b y 30 in . 60 in . by 30 in . if

there is shelving
over it

Minimum
percentages

of gross
area on
central-

Gross building Size of collections services
area in sq ft in volumes level

Under 20,000 Under 100,000 40-50
20,000-45,000 100,000-250,000 33S-40
40,000-80,000 250,000-500,000 25-33h
75,000-150,000 500,000-1,000,000 20-30
135,000 + 1,000,000 + 18%-25



Fig. 2 Carrels with shelves . (a) Shelf in front of reader. The table should be S in . deeper than one
without a shelf, and adequate spacing between carrels may be difficult to arrange . (b) Shelf at one
side instead of in front. (It can be of either side .) This requires more width but less depth . (c) Shelf at
one side facing the aisle . This can provide more shelf capacity and greater privacy ; it also demands
greater total width .

Fig. 1 Carrels at right angles to a wall . (a) Suggests sizes and spacing and shows elevations. (b)
Carrel in place of last stack section next to a wall. The working surface of the carrel should be in line
with the stack range instead of the aisle in order to make if easier to get into the chair .

courage undesirable monopolization . A shelf
outside the carrel with an open or locked cup-
board provides for books and papers to be re-
served and makes possible longer hours of car-
rel use .
2. Graduate Student Accommodations

a . At tables for multiple seating . Not rec-
ommended .

b . Open carrels of any of the types pro-
posed in t above . Graduate carrels may
have shelves over the working surface,
but this will require deeper table tops
because of lighting problems, unless
the shelves are installed at one side .
See Figs . 2a, b, and c .

c . Closed carrels . See C and D below for
working surface dimensions and
square-footage requirements . Closed
carrels require special care for satis-
factory lighting and ventilation . Unless
larger than necessary to provide ade-
quate working surfaces, claustropho-
bia tends to result . A window for each
carrel or an attractive grill on at least
one side will help .

3 . Faculty Accommodations . If possible,
closed studies should be provided for faculty
Members engaged in research projects which
require the use of library materials . Limited as-
signment periods are suggested . They should
not be used as offices . See C and D below for
working surface dimensions and square-foot-
age requirements .

C. Dimensions of Working Surface for Each Type of
Seating Accommodation Table 9 gives suggested
minimum and adequate dimensions .
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0 . Average Square Footage Required for Different
Types of Accommodation The square-footage re-
quirements suggested in Table 10 are at best
approximations, but may be helpful in pre-
liminary stages of planning .

E . Additional Space Required for Service to Readers
Space for direct access to seating accommo-
dations is dealt with in Table 10 and else-
where . Additional space required includes :

Assignable Areas

The public catalog .
Space around the bibliographical and refer-

ence and current-periodical collections which
is required because of heavy use .

Public areas outside service desks .
Special accommodations for microfilm repro-

ductions, maps, manuscripts, archives, and
other collections not shelved in the main stack
area . These may include audiovisual areas of
various types .

Staff working quarters .

Nonassignable Areas

Entrances, vestibules, and lobbies
Corridors
Areas used primarily as traffic arteries
Stairwells and elevator shafts
Toilets
Walls and columns

It is suggested that not less than 25 sq ft
per reader in assignable or nonassignable areas
will be required for the services in these
groups, and that unless the special accommo-

dations mentioned above are held to a reason-
able minimum and careful planning is provided
throughout, the 25 may have to be increased to
35 sq ft .

Seating Accommodations As an aid in planning
layouts, suggestions are presented for arrange-
ments for seating accommodations in reading
areas and book stacks . Remember that aca-
demic and research (not public) libraries are
under consideration, and the sizes and arrange-
ments suggested are for academic and re-
search use .

1 . Single open carrels with the long axis of
the tabletops at right angles to a wall . These
may be in reading areas, or in book stacks with
walls on one side, a subsidiary cross aisle on
the other, with the end of stack ranges beyond
the aisle, or they may take the place of the last
stack section in a range . Single carrels should
preferably be fastened to the wall or floor in
some way so as not to get out of position . (See
Fig . 1a and b .)

2 . Single closed carrels along a book-stack
wall and opening into a subsidiary stack aisle .
These are quite similar to the open carrels
described above, but have partitions and a door
and, unless considerably larger, they may be
difficult to ventilate and to light and tend to
cause claustrophobia . Partitions to the ceiling
are not recommended for undergraduates, but
if the area, including the adjacent aisle, is
at least as much as 5 ft by 6 ft 8 in ., it can be
used for graduate students if there is glass in
the door . Light from an outside window will

Fig . 3 Reading-room table with dividing parti-
tions. Not very satisfactory if fable seats more than
four and reader is hemmed in on both sides . If
he leans bock, he is too close to his neighbor . If
light is hung from the partition, it fends to cause
an unpleasant glare. If partitions between readers
sitting side by side are extended on both sides
to provide more privacy, they become too confin-
ing.

TABLE 10

	

Approximate Square-footage Requirements for Different

Types of Seating Accommodations"

The figures used here include : (11 area of working surface if any;121 area occupied by chair; (3) area used for direct access
to the accommodations; and (41 reasonable share of all the assignable space used for main aisles in the room under consider-
ation .
b These chairs if in pairs should be separated by a small table to prevent congestion and to hold books not in use .
r'Large lounge chairs are expensive, space-consuming, and an aid to slumber . Rarely recommended .
dlndividual tables are space-consuming, are generally disorderly in appearance because they are easily moved, and result

in a restless atmosphere from traffic on all sides . Not recommended except along a wall or screen .
"Tables for four are the largest ones recommended, unless pressure for additional capacity is great .
(Tables for more than tour are space savers, but few readers like to sit with someone on each side . They will avoid using

them as far as possible .
KIndividual carrels are economical in use of space it placed at right angles to a wall, adjacent to an aisle that must be pro-

vided under any circumstances . They reduce visual distraction if partitions 52 in . or more in height are provided on at least two
of the four sides . See Fig . 5a and d.

4 Double carrels are useful, but the staggered ones described below are preferred .
' Double-staggered carrels are as economical of space as tables for four and reduce visual distractions . See

Fig . 7a.
JTriple-staggered carrels are as economical of space as tables for six or more and reduce visual distraction .
kDouble rows of carrels ore economical in space use and reduce visual distraction . See Fig . 6.

Fig . 2 (cont .)

	

Carrels with shelves .

Type of accommodations Minimum

Require ments, sq ft

Adequate Generous

Small lounge chair b . . . . . . . . . 20 25 30
Large lounge chair . . . . . . . . . . . 25 30 35
Individual tablert. . . . . . . . . . . . 25 30 35
Tables for tour . . . . . . . . . . . . . 22y, 25 27 ,/,
Tables for more than
fourf . . . . . . . . . . . . . . . . . . 20 22,4 25

Individual carrelsg . . . . . . . . . . . 20 22~/, 25
Double carrels h . . . . . . . . . . . 22', 25 27',A
Doubled-staggered
carrels' . . . . . . . . . . . . . . . . . 22'/, 25 27h

Triple-staggered carrels r . . . . . . . 22 ,/~ 25 27 ;,
Double row of carrels
with partitions
between, placed in a

reading room or in

place of two stack

ranges k . . . . . . . . . . . . . . . 22y 25 27f
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help . Fig . 46 shows a closed carrel with a
door .

3 . Single carrels in place of a stack section
of the end of a book range . (See Fig . 16.) As
far as space use is concerned, this is the most
economical way to provide a seating accommoda-
tion, and it gives a great deal of seclusion, which
many readers want . It presents four problems,
however, as follows:

a . The space from front to back is limited to
the distance between range centers, which in
some cases is minimal.
b. Unless the table top is specially designed

to occupy the full depth of the double-faced
range, as shown in Fig . 3, it may be difficult

to get into the chair because the table top will
jut out into the ais)e .

c. Some readers, particularly if there is no
adjacent outside window, will feel too shut in
for comfort .

d . Since the seat is at the end of a blind aisle,
the length of the range should not be more than
half that of a range with cross aisles at both
ends.

4 . Single seats facing a reading room or
stack wall or a high partition down the center
of a regular reading room table, sometimes
with a high partition at the sides projecting 6
in . beyond the table top into the aisle, to cut
one off from his neighbors . There is no place to

look out, except directly at the neighbor to the
right or left when leaning back in the chair .
They are not recommended, except in an open
area in groups of four where the reader can
look out in at least one direction, because
few students enjoy facing a blank wall, unless
they can look out at least a few feet on one side
without seeing a neighbor close at hand . (See
Fig . 3 .) Single carrels in a sawtooth . or what is
known as a dog-leg arrangement, shown in
Fig . 4c, are preferable to those directly facing
a wall, as the reader can look out on one side
and still is protected from his neighbors . They
require no additional space .

5 . Double carrels in rows in a reading room

Fig . 4 Other types of single carrels. (a) Partly open typing carrel in place of last stack section with
acoustically protected walls and ceiling aided by adjacent books. Absence of other seating close at
hand makes doors unnecessary . (b) Closed carrel with door and shelf. If there is no window, wider
spacing is desirable to prevent claustrophobia . Ventilation and lighting will present problems . (c) A
dog-leg carrel is a compromise for one facing a wall, which is disliked by many, if partitions are extended
enough to provide seclusion . The carrel is open on one side.



Fig. 5

	

Open carrels along a wall or a partition at least 52 in . high. (a) Carrels along a wall all facing the same way . (Recommended .) (b) Carrels along a

wall in pairs . (Possible, but they back up to each other unpleasantly .) (c) Carrels facing a wall. (Not recommended . If there are side partitions, reader has

"blinders." If he leans back, his neighbor is close at hand .) (d) Carrel elevation to show desirable height of partitions to prevent visual distraction . The left-

hand carrel shows a rounded type of construction and the right-hand one a square type .

separated by partitions which are at least 52
in . i n height in the front and on one side of the
working area . Partitions in front can be held
down to no more than 3 to 10 in . above the
table top because a full view of one's neighbor
all the time is less distracting than a head
bobbing up and down occasionally ; but 52 in .
above the floor is preferable . (Fig. 5d .(

6 . Double carrels in rows in place of two
stack ranges . A size of 33 by 22 in . can be used
in place of two stack ranges when ranges are
4 ft 3 in . on centers . A size of 36 by 22 in . can
be used comfortably with ranges 4 ft 6 in . on
centers . By placing one or both end pairs at
right angles to the others, the carrel range

and the stack range length can be made to
match with table tops and distances between
centers of standard size . (See Fig . 6 .)

7 . Double-staggered carrels with the adja-

cent table tops overlapping by one-half their
depth, placed along walls, with 4' ft minimum
on centers and 5 ft preferred .

8 . "Pinwheel" groups of four carrels, pref-
erably in a reading alcove . If the alcove is 12
by 12 ft in the clear, table tops 22 by 36 in .
are recommended, with partitions at least 52
in . i n height, which extend 6 in . beyond the end
of each table . Shelves are ordinarily not rec-

ommended for these cases, particularly if the
table top is less than 27 in . deep .

This arrangement fits perfectly in a 27-ft
column spacing with two alcoves to a bay . If
the module size is 25 ft 6 in ., the space in each
alcove will be reduced a total of 9 in ., and one

of the shelf sections will be only 27 in . It can be
used for shorter shelves or set up as wall space
for a bulletin board or for a picture or other
decoration.

If ventilation is adequate, alcoves can be
partially closed in on the fourth side by a single
or double-faced book section, which may help

to use space to advantage and make possible

the best utilization of the available bay size .
The main aisle between double rows of alcoves

can be as narrow as 4',h ft . (See Fig . 86 and c .)
Pinwheel groups have been successful in large

reading areas, but they tend to give an impres-
sion of disorderliness when not in an alcove .

9 . Carrels in alcoves with tables for four
installed with 52-in .-high partitions in each
direction . These alcoves may be as little as 9
ft deep and 11 ft 3 in . t o 12 ft wide in the clear .
With a 25 ft 6 in . bay and 4 ft 6 in . main aisle,
an unusually large capacity is possible . (See
Fig . 8b and c .) With a 27-ft bay, the space
utilization is still good, and the main aisle
can be widened to 6 ft .
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Double rows of carrels in booksfack or reading area in place of two stack ranges.

IV . Book-Stack Capacity

Book-stack capacity is based on :
A . The number of volumes shelved in a

standard stack section
B . The square-footage requirements for a

standard stack section .

A. The Number of Volumes Shelved in a Standard
Stack Section The number of volumes that can
be shelved in a standard stack section depends

on : (1) Book heights and the number of shelves
per section ; (2) book thickness ; (3) the deci-
sion in regard to what is considered a full
section .

1 . Book Heights and Shelves per Section .
Stack sections in academic libraries are con-
sidered standard if they are 7 ft 6 in . high and
3 ft wide . Sections of this height make possible
seven shelves 12 in . on centers over a 4-in .
base. This spacing is adequate for books which
are 11 in . tall or less, which, as shown in Table

11, include 90 percent of the books in a typical
collection .

It is suggested that most of the remaining
10 percent will be concentrated in a compare-
lively few subjects, that 70 percent of this 10
percent will be between 11 and 13 in . tall, and
that six shelves 14 in . on centers will provide
for them .

2 . Book Thickness and the Number of Vol-
umes That Can Be Shelved Satisfactorily on
Each Linear Foot of Shelving.

	

No two libraries
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Fig . 7 Double-staggered carrels. (a) Double-staggered cartel adjacent to a wall. The carrel by the
wall will be helped by a window . Partitions should be S2 in . high or higher. Recommended . (b) Double-
staggered carrels on each side of a screen or partition. A space saver, but recommended only when
necessary to provide required seating capacity. The backs of the inside carrels should be no more than
40 in. high .

3. The Decision on When a Section Is Full.
In Table 10 a suggested number of volumes
per single-faced section is proposed . h is evi-
dent that if books are shelved by subject, it is
unwise to fill the shelves completely, and any
estimate must be an approximation . For many
libraries 125 volumes per stack section is con-
sidered safe .

B . Squera-footage Requirements for a Standard Stack
Section . The square-footage requirements
for a standard stack section depend primarily
on : (1) range spacing ; (2) range lengths ; (3)
the number of cross aisles and their widths ;
(4) cross aisle area charged against adjacent
reader accommodations ; (5) nonassignable
space .

1 . Range Spacing . Range spacing should
be based on column spacing, on shelf depths,
which are discussed in a below ; and on stack-
aisle widths, dealt with in 2 below.

a . Shelf depths . Depths as used here are
based on double-faced bracket shelving with
2 in . between the back of the shelf on one side
of the range and the back of the shelf on the
other side . Shelf depths specified by stack
manufacturers are 1 in . greater than the actual
depth, that is, a 7-in . "actual" shelf is called
an 8-in . "nominal" shelf, because 8 in . i s avail-
able if half the 2 in . noted above is assigned

'This table is in common use by stack manufacturers .

"Adapted from Riders Compact Storage, p 45, which
was based to a considerable extent on research done by
Van Hoesen and Kilpatrick on the height of books in aca-
demic libraries .

volume ; (b) binding policy, particularly for
pamphlets and serials and periodicals ; (c) the
collection under consideration .

A commonly used formula for thickness of
books is shown in Table 12 .

TABLE 12

	

Volumes per linear Foot of Shelf

for Books in Different Subjects"
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are alike in this connection . The average thick-
ness will depend on (a) The definition of a

TABLE 11

	

Book Heights`

Volumes per Volumes per
foot of

	

single-faced

Subject

	

shelf section

8 in . or less . . . . . . . . . . . 25°10. . . . . . . . . .

9 in . or less . . . . . . . . . . . 54. . . . . . . . . .
10 in . or less . . . . . . . . . . . . . . . . . . . . . 79

11 in . or less . . . . . . . . . . . . . . . . . . . . . 90
12 in . or less . . . . . . . . . . . . . . . . . . . . . 94

13 in . or less . . . . . . . . . . . . . . . . . . . . . 97
Over 13 in . . . . . . . . . . . . . . . . . . . . . . . . 3

Circulating (nonfiction) . . . 8 168

Fiction . . . . . . . . . . . . . 8 168

Economics . . . . . . . . . . . 8 168

General literature . . . . . . 7 147

History . . . . . . . . . . . . . 7 147

Art (not including
large folios) . . . . . . . . . 7 147

Technical and scientific . . 6 126

Medical . . . . . . . . . . . . 5 105

Public documents . . . . . . 5 105

Bound periodicals . . . . . . 5 105

Law . . . . . . . . . . . . . . 4 84



Fig . 8

	

Tables in book alcove . (a) Standard fable with no partitions. (b) Tables for two to four persons,with partitions fitted in different column spacing and with exhibit space replacing a short section. (c)Nest of tables in pinwheel form to give additional privacy .
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TABLE 14

	

Suggested Stack-Alslo Widths and Stack-Range Lengths'to the shelves on each side of a double-faced
shelf section .

Table 13 shows depths of books . If these
figures are correct (the author believes they

TABLE 13

	

Percentage of Books In an
Academic Collection Below Different Depths
Measured from the Back of the Spine to the
Fore Edge of the Coven*

These are suggestions only and not to be considered definite recommendations . Circumstances alter cases .
tStack-aisle widths of 24 in . should be considered an absolute minimum and are rarely justifiable . Anything under 28 in .

is difficult with a book truck, even when the use is light . The minimum range lengths suggested .
$ Stack-range lengths are often determined by available space, rather then by their suitability . The maximum lengths shown

in the table should generally be used only with the maximum aisle widths suggested .

*Adapted from Rider's Compact Book Storage, p. 45 .
tAn 8-in . actual, i .e ., a 9-in . nominal depth shelf, will

house a 10-in .-deep book without difficulty, unless there is
another deep book immediately behind it . Most books over
10 in, deep will be more than 11 in . tall and should be
segregated on special shelving which is more then 9 in . in
nominal depth .

represent the average in research and aca-
demic libraries), a shelf with 8 in . actual depth,
together with the space available between
shelves on the two sides of a double-faced sec-
tion, will provide for practically any book that
does not have to be segregated because of its
height, and 8-in . actual depth shelves (they
are designated by the manufacturers as 9-in .
shelves) are recommended in place of the T-
or 9-in . actual-depth shelves which are com-
monly used . In many libraries a 7-in . actual-
depth shelf is suitable for a large part of the
collections .

2 . Stack-aisle Widths and Stack-range
Lengths. Stack-aisle widths should be based
on the amount of use by individuals and by
trucks and the length of the ranges before a
cross aisle is reached . Other things being
equal, the longer the range, the wider the aisle
should be . Table 14 suggests desirable stack-
aisle widths in conjunction with stock-range
lengths under different types and amounts of
use .

Do not forget that stack-aisle widths must
be based, indirectly at least, on the column
spacing, and are affected as well by the shelf
depths discussed in 1 s above, if columns are
not to obstruct the aisles . The distance be-
tween column centers should be an exact mul-
tiple of the distance between the center of
parallel stack ranges within the stack bay,
which in turn is determined by the sum of the
depth of a double-faced range and the width
of a stack aisle .

3 . Widths for Main and Subsidiary Cross-
stack Aisles. Cross-aisle widths should be
based on amount of use and are inevitably af-
fected by the column spacing . Column spacing
often makes it difficult to provide any cross-
aisle widths except 3 ft or a multiple of 3 ft .
Table 15 suggests desirable cross-aisle

widths under different types and amounts of
use .

4 . Cross-aisle Area Charged against Adja-
cent Reader Accommodations . The effect on
square-footage requirements per stack section
and volume capacity per net square foot of
stack area, resulting from the provision of
reader accommodations in the form of stack
carrels, is shown in Figs .10 and 11 These
indicate that the assignment of one-half of the

adjacent cross-aisle areas to reader space
when carrels are on one side of the cross aisles

* Based on Fig. 10, with a 15-ft blind-aisle range on each side of a 3-ft center aisle .
t Based on two 3-ft side aisles and a 6-ft center aisle separated by 30-h stack ranges .
t Based on 3-ft side aisles between carrels and 30-ft stack ranges, the latter separated by a 4 ft 6 in . center aisle .

One-half of the side aisles are charged against the carrels, but even on 5-ft centers the carrels occupy only 221 so ft, and

square footage for a section is low .

TABLE 16

	

Square Footage Required for One Single-faced Standard Section

*These are suggestions only and not to be considered definite recommendations . Circumstances aher cases.
t In determining minimum or maximum widths, keep in mind the length and width of the book trucks used, as well as the

amount of use . Minimum width stack aisles should not be accompanied by minimum cross aisles . From the widths shown in
the table, up to 4 in . may have to be subtracted to provide for adjacent stack uprights and irregularities in column sizes .

t If open carrels adjoin a subsidiary aisle, they will make it seem wider, but traffic will tend to be disturbing to the carrel
occupants .

If closed carrels open from a subsidiary aisle, they will make d seem narrower .

TABLE 15 Suggested Cross-Aisle Widths*t

Typical use of stack

Aisle
width, in .t

Min . Max .

Range

lengths$

Min . Max .

Closed-access storage
stack . . . . . . . . . . . . . . 24 30 30 60

Limited-access, little-used
stack for over 1,000,000
volumes . . . . . . . . . . . . 26 31 30 42

Heavily used open-access

stack for over 1,000,000
volumes . . . . . . . . . . . . 31 36 24 38

Very heavily used open-
access stack with less than

1,000,000 volumes . . . . . 33 40 15 30
Newspaper stack with 18 in .

deep shelves . . . . . . . . . 36 45 15 30

Reference and current-

periodical room stacks . . . 36 60 12 21
Current-periodical display

stacks . . . . . . . . . . . . . 42 60 12 21

5 in . or less . . . . . . . . . . . . . . . . . . . . . 25%

6 in . or less . . . . . . . . . . . . . . . . . . . . . 54
7 in . or less . . . . . . . . . . . . . . . . . . . . . 79
8 in . or less . . . . . . . . . . . . . . . . . . . . . 90
9 in . or less . . . . . . . . . . . . . . . . . . . . . 94
10 in . or less . . . . . . . . . . . . . . . . . . . . . 97t
Over 10 in . . . . . . . . . . . . . . . . . . . . . . . . 3

Typical use of stack Min .

Main aisle

Max . Min .

Subsidiary
cross aisle*

Max .

Closed-access storage . . . 3 it 4 ft 6 in . 2 ft 6 in . 3 ft 6 in .
Limited-access stack . . . . 3 ft 4 ft 6 in . 3 ft 3 ft 6 in .
Heavily used open-access
stack . . . . . . . . . . . . . 4 ft 5 ft 3 ft 4 ft

Heavily used open-access
stack far large collection
and ranges 30 ft or more
long . . . . . . . . . . 4 ft 6 in . 6 ft 3 ft 3 in . 4 ft 6 in .

Square feet with

Square feet Square feet adequate cross

Range with minimum with generous aisles combined

spacing cross aisles* cross aislest with carrels$

5 ft 0 in . 8 .25 9 .00 8 .4375

4 ft 6 in . 7 425 8.10 7 .60

4 ft 3 in . 7 .0125 7 .65 7 .225

4 1t 0 in . 6 60 7 .20 6 .75
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TABLE 17

	

Volume Capacity per 1,000 sq ft of Stack Area with Different Number of Square Feet and
Different Number of Volumes per Section

and book-stack ranges are on the other, may
increase rather than decrease book capacity
per square foot of net stack area, and in addi-
tion provide desirable and economical seating
accommodations adjacent to the books . See
Table 16 .

It is evident that a large number of variables
are involved in book-stack capacity. Table 16
is based on the square footage required for a
single-faced standard section in stack layouts,
with different range spacing, range lengths,
and cross-aisle widths, as well as stack carrels .

Table 17 shows stack capacity per square
foot of area if 100, 125, 150, or 160 volumes
per standard stack section is used in connec-
tion with 7, 8'/� 9, or 10 sq ft occupied by each
section .

5 . Nonassignable

	

Space . Nonassignable
space includes, as far as its effect on book
capacity is concerned, the floor space occupied
by columns, mechanical services, and vertical
transportation of all kinds. We mention it here
simply to call attention to it . In a carefully de-
signed stack for 25,000 volumes or more on
one level, nonassignable space should not
amount to more than 10 percent of the gross
stack area, and with a larger installation
considerably less than that .

V . Card Catalog Capacity

In planning a card-catalog room, estimates
quite similar to those used for book-stack
capacity must be made . They should include :
A . The capacity for each card catalog unit

used
B . The square footage of floor space re-

quired to file 1,000 cards comfortably

A . The Capacity of Each Card Catalog Unit The
capacity of each card catalog unit depends
on :

1 . The number of trays it contains
2 . The depth of each tray and the number of

inches of cards that can be filed in it without
undesirable and uneconomical congestion

3 . The thickness of the card stock, that is,
the number of cards that will occupy 1 in . of
filing space

1 . The Number of Trays in a Card Cabinet.
This depends on the number of trays in each
direction, that is, vertically and horizontally .
Cabinets are made in a great many different
sizes, but for large installations 6 trays wide
and 10 to 12 high are considered standard,
giving 60 or 72 to a unit .
A cabinet with trays 14 or even 16 high is

possible, with fairly low bases so that the top
one will be within reach . This will give 84 or
96 trays to a unit .

Cabinets 5 trays wide of different heights
are also available, but may be more expensive
per tray unless purchased in large quantities .
They have the advantage of fitting into stan-
dard 3-ft-wide stack units .

2 . The Depth of the Trays . Trays can be
purchased in almost any depth, but just over
15, 17, and 19 in . might be considered stan-
dard . A tray under 15 in . i s uneconomical in
floor space used if the catalog is large . Those
over 19 in . are so heavy when full as to make
their use a doubtful blessing .

3 . The Thickness of Cards and the Number
That Will Occupy 1 in . of Filing Space . Ex-
perience indicates that 100 average cards to
1 in . of filing space is a safe figure to use today .
Cards tend to thicken somewhat as they get
older .

Table 18 shows the capacity for cabinets 6
trays wide with different heights and different
tray depths, based on 100 cards to 1 in ., with
the net available filing space filled to a com-
fortable working capacity . The term "tray

Cabinets six trays wide occupy approximately 40 in .
i n width . Five-tray-wide cabinets occupy approximately
33y, in . i n width and can be placed in a standard 3-ft-wide
stack section . They will probably cost more per tray, but
they may fit into the available space to advantage, some-
times combined with the wider units .
to 15-in . tray is estimated to provide 12 in . of net filing

space, which, it filled to 7 .1 percent capacity, will house
comfortably approximately 850 cards which average 11100
in . i n thickness,
to 17-in . tray is estimated to provide 14 in . of net tiling

space, which, if filled to 72 percent of capacity, will house
comfortably approximately 1,000 cards which average
1 /100 in . i n thickness .

§ A 19-in . tray is estimated to provide 16 in . of net filing
space, which, if filled to 73 percent of capacity, will house
comfortably approximately 1,150 cards which average
1/100 in . i n thickness . These trays may be uncomfort-
ably heavy when tilled to capacity.

Fig . 9

	

Stack capacity with different range spacing.
No allowance is included here for cross aisles. See
Figs. 10 and 11 for their effect. Stack capacities
used here are on the basis of 125 volumes to each
single-faced section .

TABLE 18

	

Card Capacity for Standard Card
Cabinets Six Trays Wide*

depth" refers to the overall depth of the cabinet
in which the trays are housed . From it 3 in .
should be subtracted to obtain the gross
filing space available, and comfortable working
capacity can be estimated at between 70 and
75 percent of the gross filing space, with a
somewhat larger percentage usable with the
longer trays .
The capacities noted above can be increased

by at least 10 percent before they become
completely unmanageable, but it is strongly
recommended that the lower figure be used in
estimating comfortable working capacity .

B . Square Footage of Floor Space Required to File
1,000 Cards Comfortably The space requirements
depend on :

1 . The depth of the trays is a somewhat
variable factor, as already noted .

2 . The height of the cabinets .

" Examination of Table 16 and Figs . 9 to 11 should help in determining area to allow for a single-faced section .
This matter has been covered in IV9 .

° Volumes per section has been covered in detail in IVA .
rlf a period is used instead of a comma in the volume count in the last four columns shown above, it will give

the number of volumes per square foot available under different conditions .
u 10 sq ft per section is the cubook formula proposed by R . W. Henderson .
"See Table 16 for an example .
J The author suggests that this is a satisfactory and safe figure to use for a large collection accessible to

graduate students and a limited number of undergraduates .
KAdequate for a very large collection with limited access .
.100 volumes per section is the cubook formula .
.The author suggests that this is a sate figure for comfortable working capacity in an average library . See IVA .
IThe number of 150 volumes per section is too often proposed by architects and librarians . While it is a possible figure,

it should be realized that it approaches full capacity and should be used only in cases where additional space is immediately
available when capacity is reached . The time to consider what comes next will have passed .

~ The number of 160 volumes per section should not be considered for most academic libraries, unless the collection has
an unusually high percentage of abnormally thin volumes and individually bound pamphlets .

3 . The space between cabinets set aside for
consultation tables and for those who use the
catalog . This should depend on the intensity
of use at the time of peak loads . A small cata-
log with heavy use requires much more square
footage for 1,000 cards than does a large one
with light use .

4 . The space assigned to main and second-
ary aisles used to approach the cards .

Tray l eng th

Trays high 15 in . t 17 in . $ 19 in .§

10 51,000 60,000 69,000
12 61,200 72,000 82,800
14 71,400 84,000 96,600
16 81,600 96,000 110,400

Volumes per 1,000 sq ft with
different no, of vols .

per section f . `

Sq ft per
section"

No . of sections
in 1,000 ft 100 h 125' 150 1 160sq

10`f 100 10,000 12,500 15,000 16,000

9" 111 11,100 13,875 16,650 17,780

By, i 120 12,000 15,000 18,000 19,200
7 9 143 14,300 17,875 21,450 22,880



Fig . 10

	

Stack capacity with different range spacing and minimum cross aisle . Cross aisle = ' ; , area .
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Fig. 11

	

Stack combined with stack alcoves. Nonstandard bay sizes can sometimes be used to advantage
without seriously affecting capacity per square foot.



Fig . 12

	

Width of catalog cases. (a) Cases which are five trays wide can be fitted into a standard 3-ft
wide book section, an arrangement which is sometimes useful . (b) The right-hand case is a standard
six-fray width; both cases are in two parts, each seven frays high for additional capacity . Additional
horizontal support provided by thicker cross pieces (not shown) will be required in each part.

Figs . 17 and 18 show different arrangements
based primarily on the intensity of use and
secondarily on the size of the catalog which
result in all the way from 1,000 to 4,000 cards
per sq ft of floor space for the whole area .

Every library building program should indi-
cate the number of cards that should be housed
and any available information about the amount
of use at the time of peak loads .
Card catalogs are generally placed in double-

faced rows parallel to each other, at suitable
distances apart, so spaced that it is possible to
go around either end of each row to reach the
next one . As catalogs become larger, it may be
desirable and perhaps necessary to fill in one

of the ends, making an alcove closed on three
sides . This may add to the capacity of the area
by as much as 50 percent, but it must be re-
membered that, if corners are flight together,
there is danger of bruised knuckles when a
tray from the row next to the corner is pulled
out . A 4- to 6-in . break, preferably covered with
a filler, is desirable on each side of the corner .
A double row of alcoves with a corridor in be-
tween, perhaps 6 ft wide, may give the largest
possible capacity in a given area .

Suggested layouts for three libraries, each
representing a different situation as far as
size and use are concerned, are shown in Figs .
16, 17, and 18 .

YI . Government Standards

it is possible and in some cases necessary to
base space-assignment figures on standards
promulgated by governmental authorities
supervising the institutions concerned . These

standards can be helpful but, like all formulas
and tables, they should be used with caution

because, as has been emphasized throughout
this section, situations differ and circum-
stances alter cases . With this word of warning,

standards for three different groups are noted :

A. California State Colleges Library Standards Based
upon library volumes to be housed, the fol-
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Fig . 13

	

Consultation table adjacent to catalog cases . (a) If the table is placed between parallel rows
of cases with aisles of suitable width, it will prevent obstruction and not require the trays to be carried
uncomfortably long distances . (b) This shows an end and front elevation of a consultation table indicating
possible widths, heights, and accessories .
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Fig . 14

	

Consultation table along a wall at right angles to catalog cases. With this arrangement, cases
can be placed closer together but trays must be carried considerably farther, and there will be a tendency
to try to consult cards without removing trays. Congestion and damage to cards may result.

Fig . 15 Consultation tables in line with and between catalog cases . Consultation tables arranged in

this way save steps but partially obstruct use of adjacent trays.

Fig. 16 Catalog for a small library . With 3-ft-wide aisles at end of each row of standard cases six
frays wide and ten high, 720,000 cards can be housed in 480 sq ft, giving 1,500 to a square foot. This
is adequate spacing for a library with 300 seats.
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Fig . 17

	

Catalog room for a small university library with 1,000 seats . A larger proportion of the area
is required for consultation tables and only 1,000 cards per square foot of floor space is provided .

Fig. 18

	

Catalog room for typical large university library . Provision is made for 1,500 cards per square
foot of area with adequate space at tables for readers consulting them .
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lowing space standards are to serve as guide-
lines for the design of new buildings or addi-
tions to existing buildings :

1 . Book-stack areas at the rate of 0 .10 act ft
per volume .

2 . Readers' stations at the rate of 25 sq ft
per station, with stations to be provided for 25
percent of predicted FTE (full-time equivalent
students) .

3 . Special materials . An additional area
equal to 25 percent of the bound-volume area
should be the budget standard for special mate-
rials : unbound periodicals, maps, courses of
study, and sample textbooks .

4 . Special functions :
(These data relate to each person employed

in any of these categories)

Square feet

INDIVIDUAL STUDY CARRELS

From an Educational Facilities
Laboratories Report*

Square feet

I Note : The total floor area allowed by 1 and 2 above will,
it is estimated, provide for the necessary carrels, microfilm
and audio-visual facilities, etc .)

3 . Size of collection :
State college : 30 volumes per full-time stu-

dent for the first 5,000 students, plus 20 vol-
umes per full-time student beyond 5,000
students .

University : 100 volumes per full-time stu-
dent for the first 10,000 students, plus 75
volumes per student for the second 10,000
students, plus 50 volumes per student beyond
20,000 students .

C . The United States Veterans Administra-
tion has prepared tables to indicate library
space assignments which are based on the
number of beds in different types of hospitals .
They are hoping by the use of these tables to
determine through a computer the square foot-
age to be assigned in a library for each group
of space users, library staff, hospital staff,
patients, shelving equipment, and so forth .

B . The California State Department of Edu-
cation in 1955 included this statement in A

Restudy of the Needs of California in Higher
Education .

Libraries .-Total library space requirements,
including study halls and all library-staff
work areas, were computed on the basis of the
following estimates :

1 . Reading rooms and study halls, including
circulation desks and staff offices : 30 net
square feet per station and one station for
every four full-time students, or 7 .5 net square
feet per full-time student .

2 . Collections housing the volumes listed
below, including work areas, assuming pro-
gressively greater use of closed stacks as
collections increase in size, and the use of
central storage facilities for the larger col-
lections :

* "The School Library, Facilities for Independent Study
in the Secondary School," by Ralph E . Ellsworth, Ph.D .,
and Hobart D . Wagerer, A .I .A ., edited by Ruth Wein-
stock, Educational Facilities Laboratories, New York,
1963 .

Fig . 1

	

A variety of possible shapes and arrangements for small-group rooms.

First 150,000 volumes . . . . . . 0 .10 net act ft
per volume

Second 150,000 volumes . . . . 0 .09
Next 300,000 volumes . . . . . . 0 .08
Next 400,000 volumes . . . . . . 0 .07
Second 1,000,000 volumes . . 0.05

Public services
Division head . . . . . . . . . . . . . . . . 150
Department head . . . . . . . . . . . . . . 150
Reference librarian . . . . . . . . . . . . . 110
Special services . . . . . . . . . . . . . . . 110
Circulation librarian . . . . . . . . . . . . 110
Clerical-per position . . . . . . . . . . 80

Public services points
Per librarian's station . . . . . . . . . . . 125
Per clerical station . . . . . . . . . . . . . 80

Administration . . . . . . . . . . . . . . . . 150
Administrative conference
room . . . . . . . . . . . . . . . . . . . . . . 150

Secretary-receptio . . . . . . . . . . . . . . 160
Technical services
Division head . . . . . . . . . . . . . . . . 150
Department head . . . . . . . . . . . . . . 110
Asst . catalog librarian . . . . . . . . . . 110
Asst . order librarian . . . . . . . . . . . . 110
Serials librarian . . . . . . . . . . . . . . . 110
Documents librarian . . . . . . . . . . . . 110
Clerical-per position . . . . . . . . . . 80
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Fig. 2

	

A variety of possible carrel arrangements .



Fig . 4 Conventional library table subdivided by panels.

Fig . 3

	

Carrels with panel dividers .
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Fig . S Carrels with storage dividers.

Fig . 6

	

Library table with storage units as dividers.



Fig . 7

	

Arrangement of carrels for three-student places. Base is a hexagonal table.
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Fig . 8

	

Carrels for four student places using octagonal table .



Fig . 10 Carrels with typing unit .

Fig . 9 Hexagon-based carrel with mechanical core .
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Fig. 11

	

Closed carrels for sound and visual equipment.

Fig . 12 Carrels with mechanical equipment built in, based on a steel or aluminum

"X" frame. Frame folds up like a card table, can be used for other purposes as well .
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Fig. 13 Carrel arrangements using standard bookcases and tables .



Educational

COLLEGE AND UNIVERSITY FACILITIES
Individual Study Carrels

Fig . 14

	

Carrels with storage lockers for books.



Fig . 16

	

(a) Various panel divider materials : (1) perforated metal or pegboard with acoustical line, (2)
cork with hardwood or metal frame, (3) translucent plastic set in wood or metal frame, and (4) fabric
covered fiberboard set in metal frame . (b) Divider panel and center divider: side panels or storage
units can be slid along tracks of center divider to change carrel size .

Fig . 15

	

Various storage units: (1) plan, (2) elevation, (3) tambour door, and (4) sliding doors opening to opposite sides .
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By CHESTER ARTHUR BERRY, Ed.D .

STUDENT UNIONS

Organization
Since by definition the term college union has
two meanings-organization and building-it
is necessary to investigate the nature of each .
The organization of students, faculty, and
alumni which composes the union usually oper-
ates with a governing board at its head . This
board, which may or may not include repre-
sentatives of the three groups, is responsible
for the operation of the union, although much
of the detail is handled by trained staff mem-
bers and much of the guiding philosophy is
originally that of the professional staff. The
board itself is concerned largely with questions
of policy and implements its policies through
the work of various volunteer committees and
the paid staff of the union .
The committees consist almost entirely of

students and may or may not include members
of the governing board . At Michigan State Uni-
versity the following standing committees
operate : education, library, merit, outings,
publications, publicity, social, and tournament .
At the University of Nebraska standing commit-
tees for 1950-51 included : general entertain-
ment ; special activities ; convocations and hos-
pitality ; music activities ; house and office ;
public relations ; recreation ; dance ; and bud-
gets, orientation, end evaluation . Regardless
of the titles and varying functions, most of the
committees serve as the links which connect
the boards with the general campus population .
The committees plan and execute programs,
attending to such details as scheduling, pub-
licizing, decorating, and budgeting . They may
choose records for the music library, prints for
the art collection . They may help in the orienta-
tion of freshmen or study a proposed change in
furniture arrangement . They may run the bil-
liards tournament or a book review hour . The
committees, sensitive to campus needs and
interests, keep the union dynamic, flexible, and
busy .

Building
The nature of a college union building varies
with each structure, whether approached from
either the functional or the physical stand-
point . Functionally it is a community center of
the first order . It may be a library, art gallery,
art workshop, theater, billiard and bowling
room, dance center, scene of concerts and fo-
rums, informal outing and sports headquarters,
office building, hotel, public relations agency,
ticket bureau, general campus information bu-
reau, convention headquarters, and post office .
The uniqueness of college unions demands
custom planning, with the result that, physi-
cally, union buildings differ as local situations
differ . While the overall purposes of unions re-
main relatively alike, their functional and
structural natures very .
The functions housed by the union building

ideally are those needed to make it the focus

Planning a College Union Building, Teachers College
Press, New York, 1960 .

of the recreational, cultural, social, and civic
life on the campus . Needless to say, many ex-
isting campus facilities such as the library,
art museum, gymnasium, or theater cannot and
should not be duplicated in a new union
building, but the inclusion of as many such
facilities as are feasible is desirable to assure
that the widest possible range of educational
experiences are made available by the union .

Structurally, of course, the union building
must house efficiently the facilities required by
the union functions while suggesting its pur-
poses by its appearance and design . Its atmo-
sphere should meet the local requirements . If
the union is considered "the living room of the
campus," it is logical that it reflect the friendli-
ness and warmth of a living room . If it exists
largely to serve as a convention center and ho-
tel, it might well offer a more formal environ .
ment but, it should be pointed out, such an
approach may result in a building and an opera-
tion which do not meet the terms of definition
of a college union . Whatever the local require-
ments may be, it seems well to remember that
much of the activity of a union is informal in
nature end that most of the participation in its
activities is carried on by informal college stu-
dents . The nature of a college union building,
then, might well be largely informal to reflect
the character of the activities which it houses .
The well-planned union building separates its

areas by functions to permit efficient communi-
cation, supervision, and operation . It does not
place bowling areas next to conference rooms
or information desks on upper levels . By sepa-
rating yet coordinating its components, it con-
tinually offers the opportunity for new experi-
ences, so that the walk from the coffee shop to
the games area, for example, may lead students
past a music room or by an art exhibit . It liter-
ally surrounds those who use it with opportu-
nities, and this pervasiveness is a part of the
nature of a union .

Facilities and Activities
The diversity of facilities and activities of a
union building makes their classification into a
few major categories difficult . Nevertheless,
there are some aspects of similarity of use,
such as noise, service, or supervision, which
appear to recommend it . The eight classifica-
tions include :

1 . Administrative, service, and maintenance
2 . Food
3 . Quiet
4 . Theater
5 . Hobby
6 . Games
7 . Outdoor
8 . Miscellaneous
Insistence on rigid separation of activities

into areas is, of course, fruitless . Thus, lis-
tening to records or working on the college
newspaper are hobbies which might well take
place in the quiet area, and a bridge tournament
held in the main lounge would defy cataloging,
involving as it does a quiet hobby which is a
game .

Far from definitive, the table merely indi-
cates the type of program which can fit into
each area . Much of the duplication of function

which occurs among areas is caused because
all facilities are not likely to be found in any
union building, with the result, for exempla,
that the ballroom or meeting rooms of a the-
starless building may assume many of the
functions which are best performed in the the-
ater. Conflicting events also demand alternate
expedients, such as showing motion pictures
in a large meeting room on dress-rehearsal
night or holding a club meeting in a rehearsal
room on an evening when meeting rooms are at
a premium . The table does not exhaust the flexi-
bility of use by any means . Obviously the small
building without cardroom, chess room and
ballroom can use its lounges for many of the
events listed for those areas . The success and
attendance (not necessarily synonymous) of
various programs also determine their loca-
tions, so that an exceptional music recital
might well be held in the theater while a bridge
tournament might never require the use of the
ballroom .

Not all of the facilities mentioned are dis-
cussed here . Some, such an cooperative gro-
ceries or ice skating rinks, occur so seldom in
connection with unions that they can scarcely
be considered as union facilities . Others-
bookstore, faculty space, hotel unit, swimming
pool, university administrative offices, beauty
end barber shops, or chapel-are facilities
about which there is widely varying opinion and
are usually justified only by local circum-
stances .

Administrative, Service and Maintenance Areas
A glance at the Classified Facilities Table re-
veals that union program activities as such are
infrequently held in most of these facilities . The
program potential of the barber shop and check
rooms, for example, is not very high . Closer
examination of the table shows that nearly all
of the activities are in the nature of services and
most of them, in all probability, are performed
by paid staff members. If the union board has
its offices located away from the administra-
tive offices, the function of staff members is
even more pronounced, since many of the ser-
vices rendered, such as interviewing and
training union committee applicants or oper-
ating a talent agency or a date bureau, are car-
ried on in the student offices .

Food Areas
Examination of the Classified Facilities Table
shows that the variety of food services offered
by union buildings equals that of large, modern
hotels . They include soda fountains and grill,
cafeterias, private dining rooms, service dining
rooms, coffee shops, faculty dining rooms,
commuters' lunchrooms, women's dining
rooms, and banquet rooms .
Sincethe dining service is the main source of

union revenue and caters regularly to a large
segment of the campus, it is extremely impor-
tant that it be planned, constructed, and oper-
ated properly .

Functionality As in other union building facili-
ties, the functions of the food service areas
vary with the institutions . The existence of
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other eating facilities on and off the campus,
the policies of such facilities (a la carte, five-
or seven-day board bills, semester contracts),
the location of existing places as well as that of
the union building, the prevalence and size of
conferences and conventions, and the institu-
tion's future plans are some of the items
which should be considered .

Feed Area Components An all-inclusive union
food operation, embracing soda fountain and
grills ; cafeteria ; private, women's, faculty,
banquet, and service dining rooms ; coffee
shops ; and commuters' lunchroom includes
many components in common with other food
operations elsewhere, since the flow process is
basically the same . Such components include
receiving, storage, meat cutting, vegetable
preparation, cooking, bakery, ice cream, salad,
service (cafeteria counter or waitress pantry),
dining, pot-washing, dishwashing, garbage and
trash storage, maintenance, employees' facili-
ties, rest rooms, coat rooms, and offices . All
unions neither need nor are able to afford such
a comprehensive plant, and only the largest can
use all components . Certainly few small unions
can afford to hire a butcher for a meat-cutting
room, and many provide only refreshment ser-
vices through a soda fountain or grillroom .

Receiving The receiving facilities of the food
area need not be separate from those for the
rest of the union building . If combined to serve
all the other arses, they may permit the employ-
ment of a receiving clerk . A central storeroom
for nonperishable items is quite feasible as
well, and such arrangement may make it pos-
sible for even the smaller unions to use a re-
ceiving clerk-storekeeper . Obviously, both
vertical and horizontal transportation is needed
in such an operation and, since the frequency
and perishability of food deliveries are high,
the receiving room should be near the food
service department .

Storage Storage in the food area includes dry
stores or nonperishablea, day stores, re-
frigerated stores, frozen stores, garbage and
trash storage . Some may include several sub-
divisions such as freezers for meat, fruit, vege-
tables, and ice cream or dairy and meat, fruit,
and vegetable refrigerators .

Service Areas The service areas are directly
between the various preparation areas and the
dining areas in the flow chart . They are usually
the places where the food is placed on the indi-
vidual plates and distributed and may take the
form of a cafeteria counter, a serving kitchen or
pantry, a waitress station, a serving counter in
the kitchen, or a station in a short-order kitch-
en . In this area food must be kept hot or cold
and dishes stored. Dispensing of food occurs
here for consumption in the dining area . Re-
finements and variations of this basic operation
differ according to the type of food service
being offered .
The prepared food in larger union buildings

may go in several directions from the central
kitchen. Cafeterias, counters, banquet service
kitchens, soda fountains, coffee shops, employ-
ees' cafeteria counters, private and public
dining room kitchens, and commuter lunch-
rooms may all be served from this single area,
with auxiliary food preparation completed at
the serving scene .

Supplying food to these service areas calls
for various kinds of transportation . Cafeterias
demand a rather steady stream of food for two
or more hours at a time, while banquets and
private dinners demand that all persons be

Classified F acilit i es T able

Administrative, Service, and Maintenance :
Offices Duplicating area
Check and coat rooms Rest rooms
Information center Janitorial spaces

Bookstore Bulletin boards

Non-union offices Bank

Ticket office Delivery area

Barber shop Trash rooms

Beauty shop Elevator

Post office Mechanical rooms

Maintenance shop Storage

Lobby Employees' lockers and rest rooms

Western Union office Pay telephones

Shops Corridors

Lost and found P-A system

Food :
Soda fountain and grill Banquet room

Cafeteria Offices

Private dining rooms Kitchen

Service dining rooms Dishwashing room
Coffee shop Garbage room
Faculty dining room Refrigeration room
Commuters' lunchroom Trash room
Women's dining room

Quiet:
Meeting rooms Commuters' lockers
Lounges Box lunch lockers
Music listening room Commuters' sleeping rooms
Library International center
Guest rooms Student activities area
Dormitory Student organization offices
Chapel Art room
Other faculty space

Games :
Table tennis room Bowling alleys

Cardroom Chess room

Billiard room
Hobby :

Photographic studio Outing club headquarters
Art shop Amateur radio transmitter
Craft shop Lending art library

Theater :
Auditorium Stage house
Stage Costume shop
Dressing rooms Costume storage
Shops Rehearsal room
Lobbies Ticket office
Projection booth Offices

Outdoor :
Cement slab Games

Sun decks Parking

Picnic areas
Miscellaneous :

Ballroom Swimming pool
Music recital room Ice skating rink
Music practice room Cooperative grocery

Television room Ski slide
Convention hall

Non-Union :
Campus newspaper Student amateur radio club

College yearbook Religious advising
Student government Outing club

Student radio station Others
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lounge ; a women's college probably finds a
men's lounge superfluous, although it may
wish to have a room available which can be
converted to serve such a purpose on special
occasions. The existence and location of a fac-
ulty club may determine the desirability of a
faculty lounge, end the facilities and enter-
taining regulations in living units bear on the
size and number of mixed lounges. The pres-
ence and availability of other lounges on cam-
pus should be considered in planning the union
building lounges .

Reading Rooms while all colleges have li-
braries, they seem to be considered primarily
places for work, so that much can be done by a
union browsing or reading room to stimulate
good recreational reading habits on the cam-
pus. Avoidance of the "library stigma" may be
achieved by using comfortable surroundings
with air conditioning, fireplaces, decorative
plants, proper lighting, by not numbering the
binding of books and by meeting the reading
needs through a selection committee. Certainly
atmosphere is important if the browsing room
is to be the sort of place where students and
others go for intellectual stimulation or satis-
faction, or to while away some time .
The normal functions most likely to be car-

ried out in the browsing room are book, period-
ical and newspaper storage, reading and book
selection . Books are usually shelved around
the periphery of the room, end this area should
be separated from furnishings and equipment
by an aisle wide enough to permit persons to
select their books easily . Periodicals and news-
papers require less browsing room and may be
incorporated in a lounge arrangement of furni-
ture by use of standard racks, or by storage on
coffee or other tables .

Wilk ROOMS

	

Marked changes have occurred in
the field of music listening . Record changers,
the long playing record, tape recorders, and
high fidelity have increased tremendously the
interest in reproduced music and have offered
unions, among others, a real opportunity for
improving the level of musical understanding
and interest of their students . At the same time,
problems of control and usage have been
raised since record and tape playing equipment
is costly and complex, records easily damaged
and the noise potential great enough to trans-
form the so-called quiet areas of the union
building into pandemonium. The whole music
listening program must be thought out well in
advance because this aspect of the union
building is dependent to a very great extent
upon the manner in which the program func-
tions. Individuals listening to music may do so
in booths, small rooms or lounges of varying
sizes. They may be using earphones which can
disturb no one, commercial combination pho-
nograph-radios, or custom-built high fidelity
sets. They may be playing the records them-
selves or may have requested selections which
an attendant is playing from the control point.
Records and tapes may be kept with the player
and used by anyone, they may be issued by an
attendant or they may be private property . Per-
sons using record players may be required to
pass a test in the operation of the equipment .
Planned group listening such as record coffee
hours may be held in a multipurpose lounge
equipped with a player or a speaker from a
master system, or they may take place in e
music lounge specifically designed for music
listening, recorded and live . Economy may de-
mand that listening booths be connected with
the reading room where group concerts are
held . Obviously, many of these items must be

used by all students, should adjoin each other,
including their lunchroom and lounge . The loca-
tion of meeting rooms near each other permits
flexibility of use, easy transfer of furniture and
equipment, proper supervision and mainte-
nance resulting from concentration of people,
and economy of time between meetings .
Lounges may be spread throughout the
building to serve various sections and may vary
in kind with the sections they serve .
Some of the quiet areas may well be served

by separate entrances, included among which
could be the chapel, guest quarters, faculty
lounge, international center, and student activ-
ities and office spaces . Problems of control
arise when this situation occurs and it may
have some divisive effect on the union, but late
operating hours in the newspaper office or
guest wing may dictate separation of such ar-
eas from the whole building, as may the partial
operation of the building during vacation peri-
ods .

Music listening (properly soundproofed),
library or browsing, and art display rooms can
be located together in a sort of cultural center .
If this is done, the issuing of records, books,
and periodicals and prints from a central loca-
tion and supervision of that area proves eco-
nomical . These areas are likely to offer less
attraction than the game areas, for example,
while supplying experiences of value in broad-
ening the horizons of undergraduates . Their lo-
cation, however, in a fairly prominent spot may
encourage more patronage, but since heavy
traffic and accompanying noisiness may result,
a choice may be necessary between promi-
nence and peacefulness of position .

Meeting Rooms Expansibility.

	

A glance et the
Classified Facilities Table shows e wide variety
of uses to which meeting rooms and lounges
may be put and the degree of interchangeability
which exists between the functions of the two
areas . If lounges are not to be used for formal
programs but solely for spontaneous, informal
use, the number of meeting rooms required is
larger than that demanded when the use of
lounges permits more flexibility . It seems quite
certain, at any rate, that the meeting room facil-
ity will require expansion early .
The need for many small meeting rooms does

not eliminate the demand for larger ones .
Enough of each is expensive and the compro-
mise of dividing large rooms into smaller ones
by means of folding or sliding walls is a widely
accepted one, even though it is a compromise
with faults centering largely around the acous-
tic problem .
Some small meeting rooms, equipped with

tables and seating, may double as conference
rooms, and the tables themselves may serve as
rostrums for meetings as well as conference
tables .

The addition of a small 16 mm projection
booth at the end of a meeting room simplifies
the showing of motion pictures to small groups
and eliminates much of the need for trans-
porting and setting up equipment in a room
where its noise, light and extension cords de-
tract from the film showing . Such a booth,
separated from the meeting room by a wall and
glass port, can serve many groups and relieve
much of the load normally placed on a theatre,
particularly if this booth looks into a larger
room which may be subdivided .

LOllages A variety of lounges-men's, wom-
en's, faculty, commuters', mixed--may be in-
cluded in a union building . To a certain extent,
the kind of institution involved determines the
kinds of lounges which are desirable . A resi-
dential college does not need a commuters'

served nearly simultaneously . Public dining
rooms, coffee shops, and soda fountains re-
quire more individual service .
Many unions do a brisk take-out business

with coffee, sandwiches, and similar refresh-
ment being purchased for consumption outside
the building . Much of this business occurs late
in the evening when food is taken back to living
units for consumption during study hours. The
soda-fountain-short-order facilities with their
long operating hours end particular menu are
best equipped to handle this operation.

Dining Rooms Basically, the function of the
dining room is the housing of eaters . If this
were its only function, the most economical
and efficient way to fulfill it would be achieved
by using long tables with stools stored under
them and with one large room used for all
eating . Since some of the union's education and
service programs are carried out in the dining
areas, they must do much more than just house
eaters . In addition to eating, such activities as
card and chess playing, dances, carnivals, en-
tertainment, concerts or recitals, radio forums,
or speeches may occur in them . They may
house displays or serve as polling places .
Meetings and private parties may take place in
some of them, classes in etiquette or home-
making in others . In some, conferences or con-
ventions for hundreds may be occurring simul-
taneously with intimate tote-a-totes in others.
Therefore, more than more feeding stations,
the dining rooms are really gathering places for
people . They are important in bringing stu-
dents, faculty, alumni, staff, and the public to-
gether, and they further the unifying concepts
of the term union.
The variety of dining facilities found in the

larger union buildings attests to the variety of
dining functions demanding service . There are
the soda fountains or snack bare where a quick
bite or cup of coffee may be obtained or where
acquaintanceships are made and friendships
cemented . This, more than any other single
spot on campus, is apt to be the gathering
place. Smoke, juke box music, laughter, con-
versation and crowds typify it, and informality
is its keynote. The coffee shops offer informal
dining, with or without table service, for a re-
laxed meal or casual entertaining ; the cafeteria
provides the low-priced three meals a day; and
the dining room, with its linen, service, crystal,
and other fine appointments, is the place for a
full-course meal, special date, or folks from
home . The banquet hall provides for the nu-
merous student, faculty, and other organiza-
tional dinners that occur throughout the year
but which abound each spring, and the private
dining rooms cater to luncheon or dinner
meetings for groups, classes, guests, or others .

Quiet Areas
All the quiet areas of the union building need
not be connected, but they should be isolated
from the noisier sections such as kitchens,
workshops, or game areas. Actually, quiet
areas subdivide quite easily by function to per-
mit separation . Thus, the living quarters such
as guest rooms, guest dormitories, or com-
muters' sleeping rooms should be separated
from the busier lounges and meeting rooms,
and their combination permits more efficient
operation, supervision, and housekeeping . Stu-
dent activity areas (rooms with desks and
files not permanently assigned) and student
offices (permanently assigned spaces) should
be together for ease of communication and
supervision. The facilities for day students, if
they are distinguished from those normally



considered before the building is planned,
because such items as conduits, storage racks,
acoustics, equipment, furniture, electrical out-
lets, glazed doors for supervision, and cata-
loging methods determine much of the utility
of the music room .

Commuters' Areas Nonresident students at col-
leges near or in metropolitan centers afford
many problems to unions, a number of which
center around their nonparticipation in most
of the union's programs . Their demands on the
college naturally differ from those of the resi-
dents. They need parking space on the campus,
a place to eat a bag or light lunch, storage place
for books, lunches, and similar equipment, e
spot for resting or, perhaps, an occasional
overnight stay . While the union is not neces-
sarily the only location on the campus where
such services may be rendered, it seems to be
the logical place for many of them . Further-
more, many of the day students are quite
likely to eat in the union and to use it as their
headquarters, and so it seems logical to plan
to meet as many of their demands As possible
in advance. If the union building is to be a uni-
fying factor on the campus, it must be prepared
to serve the offtimes large[nonresident]seg-
ment of the student body .

Guest Rooms Many union buildings contain
overnight guest facilities, the extent of which
ranges from a single room or suite through
large, barracks-like halls to elaborate hotels
with full commercial service . The facilities may
be intended primarily for university guests,
such as convocation speakers, for visiting
groups such as athletic teems, for parents or
returning alumni, for the guests of students or
for conventions . They add to the service as-
pects of the union building and offer little to its
educational program aside from the training
the larger units afford to student employees
and to students who are majoring in hotel
administration . The inclusion of guest rooms
in the union building depends upon many di-
verse elements, such as present and future
needs, facilities existing elsewhere, nearby
hotels, curricular development, operating
hours, operating costs and other union facili-
ties, and careful study is indicated . The fact
that the Association of College Unions lists
hotel units among the doubtful facilities to be
included in union buildings should serve to re-
inforce the need for careful study.

Student Activities Area A student activities area
is a space housing a number of desks and filing
cabinets which can be used by varying student
organizations for a portion of the academic
year . Thus groups which do not need an office
or room of their own can be accommodated
with a minimum of space allocation . The num-
ber of groups end activities on each campus
that might use such an area determine its size,
and it appears wise to consider that the exis-
tence of such an area might well increase re-
quests for its use, thus making a somewhat
oversized original plan advisable .

Theater
Need Like so many other parts of the union
building, the theater must be custom-built to
suit its campus . It is quite likely that a union
building located near a modern, well-equipped
theater can utilize these facilities for its pro-
gram and not need a theater of its own. On the
other hand, the demands on such a theater by
dramatic and other groups may render the the-
ater unavailable for the variety of activities
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which the Classified Facilities Table indicates
may be held therein, thus making desirable the
inclusion of a theater in the union building .
With a well-housed drama program already in
operation, the theater requirements may be
pared down so that nothing more than an audi-
torium and platform suits the union's needs.
Such a solution appears most questionable,
however, since it provides little more than a
forum for speakers, a location for motion pic-
tures and stage for formal music concerts .
Such activities as variety or vaudeville shows,
fashion shows, orchestral and choral concerts,
sing contests and dance recitals become diffi-
cult to present without proper stage, scenery,
dressing, shops, wing and lighting facilities .
The use of road shows-ballet, drama, opera,
and the like-by the union is obviated . It may
be that such activities can be housed else-
where, but the demands on theaters of dramatic
groups for practice and for rehearsal and
staging time, of music groups for practice and
concert time, of assemblies, meetings and con-
ferences for auditorium time, of departments
and organizations for space for motion pic-
tures, lectures and demonstrations, indicate
that a close study of all present demands upon
theater facilities be studied and that future pos-
sibilities, particularly as suggested by other
campuses with adequate union theaters, be
considered before plans are drawn up . The
place of other existing theaters and assembly
halls in the campus scheme of things, including
policies governing their use, should be given
grave consideration.
A union theater would seem to suit most of

its purposes if it houses the requirements of a
fairly orthodox collegiate drama program and
adds such items as an elevating forestage-
orchestra pit; audience access to stage for
variety shows, sing contests end the like ;
fluctuating seating capacity by means of sliding
panels or draperies ; reception or lobby lounge ;
broadcasting facilities ; possible combination
craft-scenery shops, and still and motion-
picture equipment to achieve the flexibility
which is an earmark of the union building .
To function completely, the union theater

would be composed of :

Auditorium

	

Projection booth
Stage

	

Sound system
Forestage Screen
Orchestra pit

	

Stage house
Proscenium arch

	

Lobby
Dressing rooms

	

Ticket office
Scene shop

	

Scenery storeroom
Costume shop

	

Control board
Light booth

	

Rest rooms
Makeup room

	

Coat room
Rehearsal room

	

Lounge or green room

Some of these facilities, such as lounge,
coat room, rest room or rehearsal room, may
be a part of the union building and serve a
double purpose, so that a nearby lounge may be
used for receptions or a properly shaped
meeting room double for use during live re-
hearsals .

Arts and Crafts Shops

The variety of offerings which the union's
shops can provide is large. Some of these
offerings, such as photography, demand spe-
cialized facilities and equipment; others, such
an leatherwork or jewelry making, require little
and can be accommodated in a general shop
area . The tools of some crafts may be used in
common by participants in other union activi-
ties, so that the scene, maintenance, and wood-
working shops may use the same power tools

and central materials sources and the camera
club and campus publications the same stu-
dios . The size of the union and the university,
the organizational scheme and expected use of
the various shops would determine the pos-
sibility of such a combination . Among the arts
and crafts activities which a union might
embrace are :

Painting

	

General woodworking
Sketching

	

Picture framing
Block printing

	

Cabinet making
Poster making

	

Metal and jewelry work
Silk screening

	

Ceramics
Clay modeling

	

Drafting
Weaving Photography
Rug making

	

Leatherwork
Drawing

	

Graphic arts
Fly tying

	

Sewing
Plastic work

	

Knitting

While adherents of nearly each art or craft
could develop a list of reasons why their favor.
its activity should be allocated separate space
and equipment, much of it with special require-
ments such as north light for sketching or hu-
midity control for clay modeling, enough com-
promises and combinations can be effected to
provide a variety of activities within a reason-
able area .

Outdoor Games
The extent to which the games area should be
developed is dependent in large degree on what
is available elsewhere on the campus . The num-
ber of games within the union's province which
can be played outside might include badminton,
bowling on the green, boccie, croquet, curling,
clock golf, horseshoes, shuffleboard, table
tennis, giant checkers, deck tennis, roque,
quoits, and a variety of table games such as
chess, checkers . or cards.

Integration of Areas

Some union facilities must be located on the
street level; others operate most efficiently on
other levels . There are strong reasons for
placing food services, information center,
bookstore, ticket offices, ballroom, and admin-
istrative offices on the ground floor, while
other areas such as publication offices or stu-
dent activity offices may be in less accessible
locations . Guest rooms, which receive rela-
tively little traffic and function better in qui-
et, fit nicely into higher floors and more remote
wings. The task of putting the various elements
of a union building together so that each fulfills
its own function while complementing that of
the others is nearly certain to demand com-
promises . Realism may dictate that such reve-
nue-producing facilities as a bookstore or soda
fountain take precedence in location over a
music room or browsing library, even though
it may be educationally desirable to expose, at
least by propinquity, those entering the
building to the latter rather than the former .
Traffic to the most popular areas of the union
building should not be so directed that it
causes great crowds of people to throng its
passages and stairways to the disturbance of
other sections and to the detriment of building
maintenance . Some seldom-used facilities,
such as a ballroom or hobby shop, may finally
be placed on the top floor because there is no
room elsewhere for them .

Segregation by Function Whenever practical, ar-
eas should be separated by function, as previ-
ously described in the section on game rooms,
where supervision, instruction, and equipment
control for all were made possible . Such areas
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join the foot-meeting-room section . A review
of this portion of the building so far reveals it
to be a busy place with many persons using it
for eating, meeting, and theater work . Service
facilities such as coat rooms, toilets, and public
telephones are needed, and multipurpose
lounges prove valuable . If the costume and
stage shops are to have any connections with
the hobby shops, the latter must be included in
this section of the building . By the same token,
if the darkroom facilities are to be used by the
campus publications, these offices might well
be located here .

Reception Center

	

The main entrance, lobby, and
information desk go together . In some union
buildings the information center includes tick-
et, cigarette, and other sales, a lost and found
service, and, possibly, some office functions .

Figures 1-21 are reprinted from Planning College
Union Facilities for Multiple-use, Association of College
Unions-International, Madison, Wisconsin, 1966 .

rooms can be worked into a unit which is ser-
viced and supervised by one central control or
which, at least during rest periods or emer-
gencies, can be satisfactorily administered by
one person .
The kitchen should connect with the ball-

room and with certain of the lounges and
meeting rooms, even if only by conveyors or
elevators, to provide adequate service for re-
ceptions, coffee hours, intermission refresh-
ments, and, possibly, banquets . Thus, those
areas served by the kitchen but not on the same
level must be vertically aligned with it if they
are to be serviced by a dumbwaiter .

Public Spaces So far, then, the food areas are
best located largely on the ground level with
the games rooms not too remote from the re-
freshment area and with some meeting rooms
and lounges directly above the kitchen . The
theater crowds at intermission may use the re-
freshment service if it is not too far distant,
hence this wing, which offers some meeting
space while sometimes needing additional
reception and rehearsal room, might well ad-

may assist others in their functions when
properly located and so, while complete in
themselves, they can nevertheless help and be
helped by others. Thus, a self-contained game
area receives players from a nearby coffee
shop, and the presence of such a shop induces
gamesters to stop for refreshments when
leaving . It is to be hoped that persons walking
by a corridor case containing a craft display
might be interested in utilizing the out-of-the-
way hobby shop .
Some principles in combining the elements

of the union building into an entity are elemen-
tary . The games area is noisy and should not be
next to sleeping rooms or private dining or
meeting rooms . Kitchens demand considerable
delivery, removal, and storage, hence they
should be near driveways, storerooms, and
receiving spaces . The information center
should be near the main entrance . The theater
should have its own exits and entrance and is
probably best situated in its own wing . Similar
or related activities may suggest combinations
such as the ballroom-banquet room or theatre-
radio station . The browsing, music, and art

Fig. 1

	

The core of union facilities at the University of Delaware-solid lines. And the planned future extensions, showing circulation and integration of all
units (including how food would be delivered to the future ballroom and private dining rooms)-dashed lines .



Fig. 4 Separate TV lounge-At minimum size
needed for special event broadcasts.

	

Fig . 8

	

Combined facilities .

Fig . 6

	

Information desk-Requires full-time at-

	

Fig . 7

	

Private dining or meeting rooms.
tendant.

Fig. 3 Union auditorium-Needed for union cul-
tural program, movies, conferences .

Fig. 2

	

A union embracing typical facilities usually
required at a university for about 6,000 students :
" Food Service
" Social Facilities
. Recreation Rooms
" Small Auditorium
" Meeting & Conference Rooms
. Offices
" Service Auxiliaries

Fig. S

	

Main lounge-Used to expand TV viewing area during special
event broadcasts, with folding partition open .
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Smaller unions combine this center with an
administrative office and even make it the is-
suing and supervising center for the music and
browsing rooms . Many unions may wish to
place a large lounge for receptions next to the
main entrance . Coat rooms should adjoin this
area, and toilets should be near by.

Administrative Spaces If the advantages of ad-
joining offices outweigh those of decentralized
offices, an administrative suite can be planned
wherein equipment and personnel can be used
with flexibility. Some office space is needed in
the various departments but can be reduced if
centralization is adopted . Should decentralized
offices be used, the social director might well
be housed in the student activities section
where the various student government organi-
zations, union committees, and publications
hold forth . In this way communication among
the various groups and with the social director
is improved and a relatively quiet group of
activities kept together. If decentralization of
offices is adopted, other offices besides the
social director's can serve double duty . The
business office near the food or bookstore area
can offer closer supervision and emergency as-

sistance . A maintenance superintendent's of-
fice near the maintenance shop or a reservation
office near the information center can provide
bonuses in the form of added service .

Quiet Areas

	

The quiet areas, logically enough,
occur away from the noisier, highly trafficked
ones . Offices ; conference and meeting rooms ;
art, music, and browsing rooms ; and lounges
go well together, but they cannot entirely be
separated from the noisier sections . Meeting
rooms with their periodic traffic introduce
some noise to an otherwise quiet facility, par-
ticularly when larger rooms are in use, and it
may be that larger meeting rooms and lounges
fit into the noisier section, which includes the
food services, while smaller meeting rooms
and lounges and conference rooms are com-
bined in a quiet section which embraces of-

fices and other less noisy facilities . While
outside noise can interfere with the music
room, the considerable amount of sound which
originates therein makes the music room a
most unlikely component of a quiet area unless
it is well soundproofed .
By and large, the quiet areas of the building

present most of the demands for late or vaca-
tion-time operation . Guest rooms and adminis-
trative and publications offices are quite likely
to function late at night or during the Christmas
or summer vacations, and locating these to-
gether with separate access permits their use
after the union's normal operating hours . With
this in mind it may seem advisable to place the
campus radio station alongside the various stu-
dent offices . Separate use of other areas of the
building should also be considered in laying out
the floor plans .
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Fig . 9

	

Normal main-floor facilities: (a) conference room ; (b) coat checkroom .

Fig. 10

	

Union food services.

Fig . 11

	

Space for various functions.

Fig . 12 Facilities for social functions.
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Fig. 17 Fig. 18

Fig . 16

	

Game facilities.

Fig . 15

	

Separate bridge-chess room
(game-playing only) .

Fig . 14 Meeting room (plus storage) .Fig . 13

	

Multi-use spectator area.
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Fig . 19 Special dining facilities .

Fig . 20 Gymnasium . Fig . 21

	

Union ballroom .

COMPUTATION CENTERS

Most experts in the field agree that a computa-
tion center for a college or university should be
an all-campus facility, administratively under
the control either of the Graduate School or of
an all-campus committee, rather than an ad-
junct of an academic department such as math-
ematics, statistics, or electrical engineering . A
currently emerging pattern is the formation of a
separate department of computer science with
some teaching duties ; it usually has some af-
filiation with the department of mathematics
and is possibly not fully responsible for the
service activities of the computation center .

Location of a Computation Center,
Public Access, and Parking
In choosing a central or peripheral location for
a computer, the rapid development of computer
use by medical schools, business schools, and
behaviorial science groups, as well as by physi-
cal scientists and engineers, should be con-
sidered . Proximity to users must be weighed
against the almost certain needs for expansion
in the near future . New means are being de-
veloped whereby a fast central computer can
service simultaneously a number of different
input-output stations that may be placed strate-
gically at several points on a campus .
A computation center is visited daily by

large numbers of people who come either as
clients to have problems done on the com-

Buildings and Facilities for the Mathematical
Sciences, Conference Board of the Mathe-
matical Sciences, Washington, D.C ., 1963 .

puter or as visitors to see the facilities . Hence
it is important that adequate parking be pro-
vided near the computation center to accommo-
date both its own staff and these visitors .

Access to the computer facilities must also
be provided for the computing machinery and
for the supplies that will be needed in its opera-
tion .
The functions of a computation center may

be different at different institutions, and must
be considered in planning its location and
space requirements .
A small center with more limited objectives

may require a relatively small amount of space
at first. However, experience has often indi-
cated that after a small computer has intro-
duced research workers in many areas on the
campus to the potentialities of computer use,
a larger center is not only desired but justified .
Wise planning must take this into account .
Furthermore, experience both on university

campuses and in industrial organizations sug-
gests that a single computer of great capability
is preferable to a collection of several much
slower machines, since both the machine cost
and programing cost per unit of computing
are cheaper on the single large machine than
on several minor machines . It is assumed that
the large machine is satisfactory to all parties
concerned, is capable of handling the com-
bined workload, and is not idle much of the
time . The tenfold increase in cost required for
a fast machine may possibly provide a hundred-
fold increase in capability, thereby reducing
the cost per unit of computing by a factor of
ten . This is a real saving if the fast machine
is used to capacity, but not if it is used only
10 percent of the time .

Perhaps even more serious than the direct
dollar cost is the fragmentation of knowledge
that takes place when each small computer
has its own staff, communicating poorly, if
at all, with similar groups on the same campus .
Despite this, groups frustrated by inconvenient
or inadequate access press strongly and some-
times successfully for their own installation .
A separate problem here is the need for ana-
logue or digital equipment tied directly (i .e .
"on line") to a real time experiment, such as
a reactor, jet engine test stand, or a human
being under some form of medical obser-
vation or treatment . Techniques for inter-
rupting large-scale problems for brief uses of
the computer are under very active develop-
ment, but it is difficult at this time to predict
whether additional machines of about the
present size will be installed or whether even
larger machines will be shared by many users,
perhaps with the aid of off-site input and out-
put devices .

Public Viewing and Briefing
The main computer room itself is an important
showplace . Good public relations require that
it be located where visitors can easily see it
from a corridor or viewing room through a
glass wall . Otherwise, there will be crowding
that interferes with the work . A classroom,
briefing room, or auditorium, equipped with
adequate chalkboard in front, should be placed
near the viewing area . This room can be used
both for briefing groups who may come to see
the computer and for regular instruction in
computer science, either in short courses,
institutes, or regular university courses .



Fig. 1

	

Plan of computation center, University of Texas.
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Computer Space

The main computer room is the heart of a com-
puting center . It must be accessible to the com-
puter staff who operate the machines and to
the maintenance engineers who repair the
machines and keep them in running order, as
well as being strategically located for public
viewing (Figs. 1 and 2) . It must also be ac-
cessible to appropriate storage spaces and to
the power supply . Efficient operation requires
that the individual machine units in the main
computing room be so placed that they are
easily accessible for quick repair in emergency,
as well as being conveniently located for the
operators and the public . If the distance from
the back of the computer units to the walls
were made 18 in . greater than the distance
needed to open the cabinet doors and carry
out repairs, this wall space could be used for
storage that would be accessible except during
maintenance . (However, fire regulations de-
mand that only the absolute minimum of rec-
ords required for efficient operation shall be
kept in the computer room itself .) An upper
limit to the distances between computer units
may be set in some installations by the avail-
able lengths of information cable.
The machines in the main computer room

need proper support, cable connections, and
air conditioning . In the main machine rooms
for most of the larger computers, the under-
lying fixed floor is built about 18 in . lower
than the floors in adjacent preparation rooms
or corridors, and it is covered by a strong
elevated floor beneath which cable connections
can be installed without obstructing the pas-
sageways (Fig . 3) . The panels may be covered
with carpeting or other types of flooring
materials, but it is important that the floor be
kept free from dust, lint, and static electricity .

In buildings without a recessed subfloor,
such as those remodeled for computer use,
ramps should be used to connect the elevated

floor with floor areas at a different level in
order to permit carts with tape or punch cards,
or other equipment, to be rolled in .

Auxiliary card-punch machines, tape prepara-
tion units, and printers may be included within
the vapor seal enclosing the main computer
units, but they should probably be separated
from the main room by glass panels to reduce
the noise level and dirt . Acoustic treatment
of the ceilings is important for noise reduction .
Adequate and well-diffused lighting should
also be installed in the ceilings of the com-
puter areas.
Some information storage media, such as

punched Hollerith cards, punched tape, or
magnetic tape, are needed for current use and
should be readily accessible ; a fireproof stor-
age closet for such items should be adjacent
to the computer room . Magnetic tapes are com-
monly stored in flat, cylindrical cans, placed
on racks so that their circular bases are in a
vertical plane . Metal file cabinets with drawers
designed for standard punched cards are also
commercially available .

Maintenance and Mechanical Areas,
Power, and Air Conditioning

Adequate space should be provided near the
main equipment room for the use of mainte-
nance engineers, whether they be local person-
nel or representatives of the equipment manu-
facturer on contract to repair the machines .
Undue economy in the space available to main-
tenance engineers may be no economy at all in
the long run, since time wasted in repairing a
fast computer may be worth several dollars a
minute .

Spaces for auxiliary mechanical equipment
for the computer, including the power supply
and air conditioning, must be provided close
to the main computer room . There are some ad-
vantages in having this area adjacent to the
working areas for maintenance personnel.

Preparation Areas

For programming there should be a preparation
room, or "ready room," near the auxiliary ma-
chine room, where programmers may put their
programs on tape or cards that the computer
can read, and where they may check their pro-
grams for errors . A ready root" should be
equipped with work tables and desk calculators
in addition to the auxiliary punch units that
may be needed for preparing programs to be
read by the computer .
For efficient operation, many people who do

not have permanent offices in the computer
area need temporary work space there.
A reception desk or counter may be provided

in or near the ready room to accept and check
in programs to be run on the machine, record
completed work, and return it to an appro-
priate cubbyhole in a large rack, where it may
be picked up by the person who submitted it .

Offices, Conference Rooms, Library,
and Lounge

Spaces required by the computer personnel,
in addition to the preparation areas just
described, include offices, conference rooms,
library, and lounge or refreshment corner .
Conference rooms are needed in which several
persons, including the proposer of the prob-
lem, may get together to discuss possible
methods of attack for its solution . Private
offices are needed where people working on
problems can concentrate without interrup-
tion on the complicated series of steps neces-
sary to program a problem.
A reference library should be readily avail-

able to computer personnel. This library should
include not only a collection or "library" of sub-
routines and other programs that may be stored
on tape or punched cards but also at least a
minimal collection of technical books and
journals relating to computing and numerical
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Plan of computation center, Stanford University.

analysis . A larger departmental collection in
a separate room, including duplicates of some
pertinent mathematics books, may be justified

if the computing center cannot share a library

with mathematics or statistics and is not near

the main library .
Offices for computer personnel should in-

clude the same essentials as for mathematics
professors, namely, a desk, chairs, book-
shelving, telephone, and adequate chalkboard
on at least one wall . However, the computer
specialist may have more need than the pure
mathematician for electrical equipment such
as desk calculator or a tape punch . These re-
quire electrical outlets and either a table or
writing shelf on which to work .
Regular staff members of a computer center

should not only have individual offices where
they can work without distraction but also a
staff lounge where they can get together to
exchange ideas and charge their mental bat-
teries . At the University of Texas Computation
Center (Fig . 1), ten offices of 180 square
ft each and six cubicles of 100 sq ft each are
provided for the use of staff and graduate

students, and there is a small lounge in which

coffee can be served . Since a computer may be
in operation 24 hours a day and programming
activities require long periods of meticulous
work, a kitchenette or at least a hot plate may
be needed to restore the energy and efficiency
of the staff .

Reception, Administration,
Duplicating, and Storage

The administrative space for the computing
center may closely resemble the administrative
space for a mathematics department . Not to be
forgotten are offices for the director and his
assistant, office space for reception and for
secretaries and typists, and a workroom
equipped with duplicating machines and plenty
of shelving space for all the reports and notes
that must be reproduced. Of course, adequate
space with controlled temperature and humid-

ity must be provided for the storage of punched

cards . Clearly, such general facilities as toilets
must not be overlooked .
A computer installation uses large quantities

of materials, such as punch cards, paper tapes,

ditto paper, and paper for a high-speed printer .

Suitable provision must be made for receiving

and storing these supplies . Printing by machine

at slower speeds directly on multilith masters
permits the reproduction of computer-pro-

duced information without the errors arising

from human intervention . Supplies for such

work will require storage.

Fire Protection and Emergencies

To prevent damage to the computer by fire or
water hazards arising outside the computer
room itself, the equipment should be housed
in a fire-resistive building and should be pro-
tected by fire doors from the rest of the
building ; the flooring should be of noncom-
bustible construction, and the roof or floor

above the computer room should be a water-
tight slab to which the walls are sealed .
Waterproofed walls and proper drainage may
be needed to prevent water damage in a base-
ment installation . Local fire protection for cer-
tain key computer units may be provided by
approved automatic carbon dioxide fire
extinguishers rather than by water sprinklers .
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Elevated floor for a computation center.

Cards, disks, and drums should be kept in
waterproof, noncombustible metal cabinets
with controlled temperature and humidity if
required . Those not in current use should be
stored in a separate room close to the com-
puter room . Magnetic tape itself is highly flam-
mable. Duplicate copies of programs and rec-
ords might be stored in a remote place as
insurance against their total loss by a fire in
the computer center . Adequate controls should
prevent the ducts of the computer air-condi-
tioning system from circulating smoke and fire
in case of emergency; it is best to have the
computer air ducts independent of the other air
ducts in the building . All office furniture in the
computer room should be metal.
Hazards other than fire and water that may

need to be considered in planning and main-
taining a computer installation are those from
radiation, magnetic fields, static electricity,
dust, insects, or rodents. To protect stored
rolls of magnetic tape from loss of information
due to local magnetic disturbances, it is best
to place their containers on edge in a mag-
netically protected storage place. To minimize
the effects of dust and static electricity, car-
pets and drapes should be made of materials
free from lint and static ; the use of dustcloths
or dry mops for cleaning should be avoided.

If the incoming power supply for the com-
puter is subject to occasional interruptions,
a secondary source of power may be needed
to provide continuity of operations . Failure
of the air-conditioning system may, also cause
the computer to shut down within a short time,
so there should be a warning alarm that will
immediately call attention to such a failure .

COMMUNICATIONS CENTERS
A new building type resulting from new
thinking and practice is the communications
center . The emphasis of this type of facility is
on large-group instruction and on the media to
support it . For this reason, it is becoming a
college building, centrally located on the
campus to accommodate many hundreds of
students in large groups throughout the day.
It may also be part of an educational park with
its facilities available to all school groups in
the area . (See Fig. 1 .)

The philosophy behind the communications
center is a simple one. If the institution feels
that large-group instruction fits its needs for
economical but effective instruction (as many
colleges do believe), it makes sense to put
these expensive "supporting" functions to-
gether . The communications center can
economically provide :

" Shared projection areas, allowing expen-
sive equipment to be kept together in one room .
This not only ensures better care of the equip-
ment, but through consolidation, utilization
rates can go up .

" Special and expensive lighting and me-
chanical systems. It is cheaper and less cum-
bersome, for instance, to air-condition one
whole building rather then little pieces of many
buildings .

Educational Facilities with New Media, De-
partment of Audiovisual Instruction. National
Education Association in collaboration with
the Center for Architectural Research, Rens-
selaer Polytechnic Institute .

" Special and expensive electrical installa-
tions.

" Accommodation for weird room shapes ;
placing one pie-shaped lecture room in many
separate buildings creates waste space and
odd configurations . Putting many such rooms
together in one building allows the good de-
signer to cut down if not eliminate these
wasted spaces . (See Fig. 2.)

" Centralization of production facilities .
Since many of the items produced will be used
in the large-group lectures, it makes sense to
consolidate all production and "support"
activities in the building (Fig . 2) .

" A central "focal" point for faculty training
in effectively using presentation and other
instructional media.
The communications center does not be-

come the property of any one discipline or
department on campus ; its use will be en-
couraged for all departments needing it . It will
occupy a focal point on the campus, probably
at the crossroads of major circulation paths.
The types of facilities the communications

center may include cover those in many areas .
(See Fig. 3.)

" Lobby and Circulation
Include display, exhibition, reception,
kitchen areas

Generous to accommodate many large
groups in the building

" Instructional Spaces
Lecture halls (capacity determined by

local programming)
Storage and preparation areas
Seminar and small-group rooms
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Communications lecture hall center, State University of New York, Oswego, N.Y. Skidmore Owings

8 Merrill, Architects .

" Film and TV Production
TV and film studios
Central engineering and control
Dressing and ante areas
Equipment storage and work rooms
Prop storage and work rooms
Staff and faculty offices
Film processing and editing
Preview end conference rooms

" Graphics and Aids Production
Art and finishing studios
Photo and finishing studios
Staff and preview areas

" Instructional Materials Distribution
Storage of materials and equipment
Check-out area
Office, records, and work area

" Administration and Research
Office and conference
Library
Records storage

" General Services
Workshop areas
Shipping and receiving
Building maintenance
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Necessary work areas
Shipping and receiving

" Production Services
Regional office and conference
Research, testing, and evaluation
Equipment mock-up and repair
Radio origination studios and support
TV origination and support
Film origination and support
Photographic and film processing
Graphics center
Writing and editing publications areas
Publications mock-up areas
Central reproduction facility
Shipping and receiving

" Curriculum Services
Regional office and conference
Curriculum development and project

center
Resource rooms for the various disciplines
Spaces for adjunct and consulting staffs
Student testing area
Pupil personnel services staff area
In-service training areas
Demonstration classrooms
Exhibit areas

" Administrative Services
Legal advisory office
Financial planning, audit, and control

office
Transportation, maintenance, etc . offices
Central personnel interviewing and records

center
" Supporting Services
Lobby and central exhibition spaces
Large-group area
Conference and assembly areas
Cafeteria and kitchen
Central receiving and storage
Central workshop
Maintenance, toilet, services, etc .

Many of these facility types have already
been discussed elsewhere . The design of the
regional center will necessarily become a pro-
cess of "putting them together" with the neces-
sary offices, conference areas, circulation, and
other "support" areas .

Figures 1 and 2 show the kinds of space
relationships that might exist in a regional
center undertaking a broad range of programs
and services .

Regional Education Laboratories
While the regional supplementary center can
perform services and conduct localized re-
search for its members, there is still a need for
educational research on the larger scale . This
larger-scale research has been growing steadily
in this post-Sputnik era, but much remains to
be done . Moreover, overall coordination of
projects and widespread reporting of findings
are needed if the research is to become an ef-
fective part of contemporary education .

These concerns stand behind the creation of
the regional education laboratory . The labora-
tory steps in to undertake the research and
fill the gaps always present between projects
and dissemination of results .
So far, attempts at these regional research

and development centers have been sporadic ;
some highly successful ones have been set up
in large universities to attack specific educa-
tional problems, but the educational laboratory
concept has yet to be adopted on any scale .
Title IV of the Elementary and Secondary Edu-
cation Act of 1965 calls for aid to support and
maintain these kinds of centers, though, and
growth in this direction is bound to result .
While these laboratories will take on differ-

ent tasks, they will have some similar goals in
mind, such as the following :

Fig. 3 Communications lecture hall center, State University of Now York, Oneonta, N.Y. Toole &
Angerame, Architects.

REGIONAL EDUCATION CENTER (SUPPLEMEN-
TARY)

This concept is not new . There are already
many attempts to provide regional programs,
resources, and services ; some are little more
than country film libraries while others (like
Toronto's Education Centre) provide a whole
variety of services, classes, materials, and
publications . Title III money will begin to fill in
the gaps in our fragmented efforts so far, and
the future points toward more "comprehen-
sive" supplementary centers .

Despite the constant use of the term "center,"
these regional activities may not be accom-
plished in a central facility at all . The best pos-
sibilities for coordination and cross-fertiliza-
tion exist in the central facility, but economics
may preclude this . Many of the programs and

Educational Facilities with New Media,Department of Audiovisual Instruction, Na-tional Education Association m collaborationwith the Center for Architectural Research,Rensselaer Polytechnic Institute .

services can be accomplished in outlying or
adjacent buildings ; most "centers" will proba-
bly be a combination of a central building with
many of these scattered adjunct buildings
housing various parts of the effort .
The types of spaces that might be included in

the supplementary center are many, in-
cluding

" Regional Administration
Administrative office and conference areas
Clerical staff areas
Regional research and conference areas
Central records and storage areas
Data processing center

" Program Coordination
Administrative and staff areas
Facilities for the programs themselves

" Resource Services
Regional office and conference
Professional resource library
Search and bibliographic work area
Central examination area for books, re-

sources, and equipment
Central ordering and processing
Central collection of materials for area

borrowing
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" To carry on a concentrated and coordinat-
ed program of educational research activities .
These activities will most likely be accom-
plished by eminently qualified persons and
will have widespread rather than limited appli-
cation and use.

" To develop new curriculum units, with
special attention to ways of supporting them .
This will make media research, testing, and
evaluation an important part of the laboratory's
program.

" To test, evaluate, and disseminate innova-
tions on a broad scale.

" To provide direction and to encourage in-
novation in other quarters .

" To supplement and coordinate research
throughout the region .

" To provide a training ground for-educa-
tional research personnel .

In order to achieve these goals, the various
regional education laboratories will have a
number of common characteristics,

" Projects may be undertaken "in-house" or
in collaboration with other educational and
community groups .

" Staffing will include at least a corps of
administrators to coordinate activities, a pro-
fessional evaluation staff, and a professional
dissemination unit . Actual project research
may be carried on by other staff members, in-
terim staff, consultants, or a combination of
these.

" The laboratory will remain flexible . It will
adapt to the situation as necessary, changing
its own character as it undertakes different
kinds of projects in different fields .

The regions covered by these laboratories
will be necessarily large; some now envision
perhaps a dozen large centers around the coun-
try. Smaller, more specialized units in colleges
and universities may supplement the labora-
tories or extend their work into specific areas.

Implications for facilities, then, are not con-
crete . Most laboratories will require a variety
of spaces, some of which may be "eked out" of
local college buildings or those of other co-
operating groups . While many of the labora-
tory's activities may be scattered around the
region it serves, it is reasonable to believe that
there will be at least a central administrative
facility and staff. Kinds of facilities may in-
clude

" Administrative and Project
Central administrative offices
Conference areas

Fig. 1

Educational

COLLEGE AND UNIVERSITY FACILITIES
Regional Education Center

Small project offices closely tied to cen-
tral media and information complexes

" Central Information Complex
Warehouse of resources, reports, data

files, etc.
May include information retrieval and
storage

Entire complex readily accessible to all
in the center and wired to adjunct units
of the laboratory

" Central Media Complex
Production and origination facilities as

required
Work areas for testing and mocking-up
media units

Accessible to all functions in the labora-
tory

Can be used for media research and sup-
port for other research

" Evaluation and Processing
Office and conference area for the evalua-

tion team
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Data processing center serving all units
of the laboratory

" Demonstration and Mock-up
Area for mocking-up different facility
types

Large open space that can be arranged in
many ways

Central location for access by staff, stu-
dents, visitors

Provision for visitors and viewing
" Dissemination Area
Office area for professional dissemination

staff
Publications editing and mock-up areas
Printing and finishing areas
Shipping and receiving

" Service and Workshop
Large workshop to serve for all "carpen-

try" activities in the laboratory
Conventional building service spaces

RESOURCE FACILITIES (LIBRARY)

No other educational facility is receiving more
attention today than the library and its des-
cendant, the resources center . There are many
concepts and philosophies for the new form of
the library, and as is appropriate in a time of
change and innovation, the form of the library
is certainly not set. One fact is certain ; the li-
brary (it will be called the resources center
from here on) is more than a repository for
books and printed materials available for
checkout or for use by students at long, drab
tables with stiff chairs . The functional charac-
teristics of the library are still present-the
acquiring, cataloging, indexing, storing, re-
trieving, use, and restoring of information, but
the information has taken on many new forms.
It is in the form of books, periodicals, and
standard references, but also films and slides,
audio tapes and programs, videotapes and kin-
escopes, film strips and miniaturized equip-
ment . The problem is how to handle these
various types of resources logistically and still
have them readily available for student use as
required by the educational philosophy of the
institution . (See Figs . 1 and 2.)

It is certainly the educational philosophy and
the way it is translated by faculty and staff
that dictate how a resources center is used . It
may be simply a more complex library -a place
where students come and check out materials
as required to complete assignments . It may
also be the whole focus of the educational pro-
gram for the institution-a place where a stu-
dent comes and learns independently, and a
place from which information is delivered to
students throughout the entire school plant
working in a number of different learning situa-
tions. More and more, the resources center is
becoming the focal point, philosophically and
physically, for many new school plants . What-
ever the philosophy, it must be spelled out in
termsof educational objectives before any archi-
tectural planning can begin.
A resources center may function as part of

the system of education within a school plant in
a number of different ways . Figure 3 indicates
a "little school" or "school-within-a-school"
concept in which each subdivision contains a

Educational Facilities with New Media, De-
partment of Audiovisual Instruction, National
Education Association in collaboration with the
Center for Architectural Research, Rensselaer
Polytechnic Institute .

Fig . 2

resources center, either discipline-oriented or
general in content . In such an institution, the
resources center will contain independent
study facilities and seminar and project rooms,
as well as the resources themselves . These
resources centers may be interconnected for
call-up of material from any one of them, and in
turn, all the resources centers may be con-
nected with a large, regional electronic storage
and retrieval facility .

Figure 4a indicates a single resources cen-
ter as the focus of the school and serving the
entire school . Not only would students come to Fig. 3
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Resources center.

Fig . 4

the resources center to use the resources, but
audio and video materials would be distributed
from the center to carrels and independent
study facilities, classrooms, seminar rooms,
and other kinds of spaces throughout the
school plant. In this case, a student does not
have to come physically to the resources center
to partake of its resources .
Figure 4b might illustrate a large educa-

tional complex-a college or university, an edu-
cational park, or a large, centralized school
plant . A large central resources center serves
the entire complex and, in turn, a number of
subcenters located within specialized academic
units . Here resources will be distributed in a
number of ways and the student will have the
choice of either using his local subcenter or
going to the larger centralized facility . In turn,
the central unit could draw from large regional
or national information centers .

In Fig . 4c a central, electronically based
storage and retrieval facility serves a number
of schools within a district, and each school
contains a small resource subcenter . It should
be noted that in this type of system all materials
must be distributed electronically or physically
from the central facility to the schools for stu-
dent use .

In programming and planning resource facili-
ties, the following points may prove of assis-
tance :

1 . The resources center in school buildings
should be considered as a learning facility as
well as a place to store and use materials . This
means that the spaces must be readily acces-
sible, inviting in character and environment,
well equipped, humanely administered, and an
integral part of the school plant .
2 . Independent study and learning facilities

within or associated with resources centers are
more than "electronic carrels ." A comfortable
lounge chair, some carpeted flooring, a seat at
a table, tables with low dividers, small separate
rooms, and writing cubicles are all independent
study facilities and should be represented
along with the electronic carrel . There should
not be a choice of only "wet" or "dry" carrels,
but a mixture of these and other accommoda-
tions for individual students learning with re-
sources .
3 . A concern with space utilization has led to

some solutions for independent study facilities
in resources centers that consist of monoto-
nous row upon monotonous row of carrels .

Such planning seems to completely deny a ba-
sic philosophy of the resources center-indi-
vidualization .
4 . In bringing a resources center to physical

reality, it may follow a variety of solutions-
centralized in a single large space, decentral-
ized in small units which are dispersed about,
or a combination of both . Whatever the plan-
ning scheme, the resources center will include

a number of common components . These

would include administrative and work areas,
media storage, book and periodical storage,
soft reading area, independent study area,
simple production and reproduction facilities,

and conference, project, and seminar facilities .

5 . In planning a resources center, considers-
tion should be given to the rapid advances that

have been made in computer-based library op-
erations-processing acquisitions, printing out
bibliographies and special lists, handling
checkouts and due and reserve notices, and
requisitioning materials . Certainly this type of
system should be studied with the idea of ini-
tially incorporating compatible components
allowing expansion of the basic system serving
several centers and subcenters .

6 . Electronically based information storage

and retrieval systems will certainly be a
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planning factor in designing resources centers .
Some carrels will be "wired into" such systems
for instant access to information, and in some
cases, the resources centers may be part of the
"input" into a retrieval system . The hardware
and economies of such systems have not been
clearly defined, and they are not universally
available . However, planning must anticipate
their eventual role .

Resource Facility Study-1
This resources center combines many different
types of facilities into a single center . As such,
it would form the resources focus for a high
school, middle school, and, with modifications,
an elementary school . In addition, it has many
of the characteristics appropriate for a re-
source subcenter found at many points in a
large educational complex.
The central area consists of storage facilities

for books, media, independent audiovisual
equipment, and a variety of facilities for inde-
pendent study and learning-soft reading ar-
eas, electronic carrels, reading and writing
carrels, reading tables and chairs, etc. Sur-
rounding this center are a number of significant
supplementary facilities . Small viewing rooms
provide for independent and team work using
projected media. Typing or audio rooms pro-
vide soundproof cubicles for individual use.
Seminar rooms, project areas, and conference
facilities all provide for the use of various kinds
of resources by small groups working together .
Naturally, storage, workrooms, and office
facilities must be provided, as well as reference
files, indexes and a control center. Finally, the
teachers' planning, preview, and simple pro-
duction facility is provided as part of this par-
ticular resources center. (See Fig. 5.)

This center would be located at the heart of a
school plant with other educational facilities
surrounding it, all easily accessible .

Resource Facility Study-2
This resources center would be appropriate
as a subcenter in "schools-within-schools ."
It can be either a general resources subcenter
or discipline-oriented, and provides for long-
term, independent student utilization . Carrels
for audio and video use, and reading and
writing, are provided, as are a soft reading
area, tables and chairs, and enclosed and semi-
enclosed rooms used for typing and recording.
The adjunct facilities include small group
viewing rooms, project rooms, conference
rooms, a small teacher production facility,
and office work and storage space for the
administrators of the center . (See Fig. 6 .)
As a resources subcenter, this facility would

be surrounded by other types of learning
spaces, and the line of demarcation between
the resources and other educational facilities
would be indistinguishable . In fact, if properly
deigned, students would move between these
spaces freely without feeling that they were
moving from one educational world to another.

Resource Facility Study-3
This resources center introduces the basic
philosophic concept that teachers themselves
are significant resources and coordinators in
the use of resources. Therefore, they should
be part of the resources center, and this study
includes a teacher planning and conference
suite composed of teachers' work cubicles Fig. 7



surrounding a common conference and work area .

Mere students may come on appointment, or on

a "drop-in" basis, and consult with their instruc-

tors as readily as they could consult with the
other resources contained in the center. This type

of facility would be most appropriate for a non-
graded or continuous-progress type of educa-

tional philosophy . It might serve either as a re-

source subcenter in a "school-within-a-school"
concept or as the basic resources center in a

school which is moving toward continuous prog-

ress, but which is initially designed for a signifi-

cant program in team planning and teaching . (See

Fig . 7 .)
The remainder of the resources center in-

cludes accessibility to a variety of resources
which may be used individually and in small

groups .

LARGE-GROUP FACILITIES

It seems that the effectiveness of media in
education has been tested most extensively
in large-group learning situations . Certainly
in the last ten years many public schools and a
large number of colleges and universities have
adopted large-group instruction using media
for an increasingly large proportion of the
instructional load . In fact, it is through the
utilization of learning media that large-group
instruction may become truly effective-by
bringing to this type of learning system means
for magnifying and displaying information,
presenting information from a remote location,
introducing information that otherwise would
be impossible to present, and introducing
information in a more demonstratively effec-
tive way .
There is a current reexamination of large-

group instruction following on the heels of a
general concern for more independent and
individualized learning experiences . Even
though there are proponents of each to the
exclusion of the other, the logical solution
for most institutions will be the incorporation
of both types of learning experience-and
indeed a variety of learning experiences in
between-and in turn the necessary facilities
for their effective use . This "mix" of learning
experiences is the basis for many organiza-
tional patterns, and is at the heart of the sys-
tems approach to designing learning .
For these reasons an examination of the plan-

ning of large-group facilities with media is
essential, particularly because the design
criteria and planning considerations in large-
group facilities with media are probably the
most critical of any type of space that might
be provided . The following points summarize
these design and planning criteria :

1 . An optimum viewing area, as defined by
the various display surfaces which are con-
sidered critical for student viewing, will deter-

New Spaces for Learning : Designing college
facilities to utilize instructional aids and media .
Report of Research Project DASFEE : (Design
of Auditorium-Studio Facilities for Engineering
Education) supported by grant from Educa-
tional Facilities Laboratories, Inc ., revised ad .,
June 1966 .
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mine the most effective room shape . This
optimum area is not a fixed function of the
combination of screens and/or monitors but
will vary with the type of material presented,
the duration of the presentation, the quality
of the equipment, the type of screen, and other
factors of environment . (See details of projec-
tion systems and viewing areas .)

2 . Stepped or sloped floors will always be
required in order to provide optimum viewing
conditions . Both horizontal end vertical sight
lines in these rooms are major design factors .
Also, raised seating introduces more intimacy
in these rooms and may allow the interaction
desired for case presentations and discussions .

3 . Once the viewing area has been estab-
lished, the actual capacity of the large-group
space becomes a function of the seating type
and arrangement . Seating types run the gamut
from loose seats to fixed seats and built-in
counters . Whenever possible, aisles and circu-
lation spaces should be kept out of the viewing
area to assure the maximum number of seats
located within optimum viewing conditions.

4 . As long as the display of information
and the use of media are a significant function
in the large-group room, windows and natural
light are a liability rather than an asset. Al-
though means may be found for controlling
natural light, the size of required images in the
room mitigates against natural light with its
inherent problems of control and "washed out
images" caused by ambient light .

5 . Complete climatic conditioning is neces-

sary for this type of space by virtue of the
number of students involved, the lack of natural
windows and ventilation, and the concentration
required by this type of learning experience .
Such conditioning will include cooling, air
change, filtration, and humidity control .

6 . Proper acoustical design, from the out-
set, in necessary for the successful functioning
of this type of room . Not only should sound
originating within the room be easily heard
by all students but the space should be thor-
oughly acoustically isolated from interfering

sounds from the outside .
7 . Likewise, the planning of lighting is an

important consideration . Generally, three levels

of illumination will be necessary for the display

methods used in these spaces ; control of

ambient light on projection screens is likewise

essential .
8 . Because lighting, acoustics, and climatic

conditioning are such critical design features

in the large-group room, their integration and

design must be considered from the outset .

Too often this kind of space suffers badly

because these design features are neglected

until too late in the planning process .

9 . Educationally, the key to the proper

functioning of this type of space is the integra-

tion of the systems for displaying information

end other media uses . The studies which fol-

low illustrate the fact that the display surfaces

are an integral part of the room, and that equip-

ment should be located for proper functioning
and not to interfere in any way with the process
of learning . This consideration includes the

location and planning of the teacher's lectern
or control center and suggests that lighting
and equipment be tied in and controlled from
this lectern .

10 . Finally, the success of these rooms will
depend on the inclusion and relationship of
adjunct storage, projection, and preparation
areas . This is particularly true when rooms
are to be used for science courses requiring
equipment and demonstrations . In addition,

these adjunct spaces may include project

areas, conference rooms, end other smaller-

group activities used to complement large ,

group presentation .
Large-group instruction can include learning

functions other than the simple presentation of

information . Manipulative and laboratory types
of experiences have been employed for many

years, and this study suggests a combination of

laboratory and lecture-demonstration functions
within the same facility . The resulting "lecture
laboratory" permits the experimental and infor-
mation presentation functions to be carried on
simultaneously and without changing rooms .
The advantages of being able to demonstrate
and present information to a group of students
seated at laboratory stations is one that may
help overcome the problems of amalgamating
media and instruction in science areas .
The lecture laboratory is a suite of facilities

including a large area containing over a hun-
dred student laboratory-desk stations, two
smaller demonstration and special equipment
areas, a rear projection area, a special projects
room, and storage and preparation space
serving all parts of the facility. The student
area is arranged on three platforms with a ramp
at one side for wheeling in special equipment,
reagents, and other materials for student use .
Each laboratory station consists of a stand-up,
sit-down work area with complete utilities
serving every two students . The smaller
demonstration areas in the front of the room
permit small groups of students to work more
intimately as a team or with an instructor,
and also provides space for special equipment
used by students during the laboratory exer-
cises ; these can be shielded from the larger
area by movable partitions. (See Fig . 1 .)
The projection area allows two 10-ft images

to be projected simultaneously, and further in-
formation display can be provided through two
overhead projectors . The front of the room also
provides area for demonstrations which are
prepared and supplied from the adjacent work
and storage room . These types of demonstra-
tions will probably be magnified by closed-
circuit TV and projected on the rear projection
screen .

Production-Support Facilities

To reiterate a basic point, the effective and
efficient utilization of learning media in educa-
tion requires three broad types of space-
learning spaces, resource facilities, and pro-
duction-instructional support facilities . In
addition to classrooms, lecture rooms, labora-
tories, and seminar rooms designed and
equipped with appropriate media, it ie necessary
that film, slide, and tape materials and other

media resources be made accessible to stu-

dents end staff for individual use. Also, facili-

ties must be provided in which learning media

may be produced and which house the staff

and functions that support the teaching faculty

in their work .
The following points are offered as guidance

in the design and planning of productional-
instructional support facilities :

1 . Production and support functions and in

turn their facilities vary in complexity and size

with their location and level within the educa-

tional system . Within an academic department

or "little school," simple facilities should be

available for teachers and students to produce

transparencies, photocopies, slides, multiple

copies, graphs, and charts . Usually, this local,

simple production area will be located within
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the complexity and needs of the particular
learning situation .

2 . Production support centers may be com-
posed of a variety of components, each of
which is related according to the echelon of
production and the types of services to be
offered . Some of these components are :

Graphic arts production
Photographic production
Motion picture production
Audio recording
Animation
Television origination
Television control, distribution, and re-
cording

Film editing and processing
Graphic materials production and assembly
Scene, set, and model production
Equipment storage and repair
General storage
Administration and offices for production

staff and visiting faculty and teachers
Conference and preview facilities
Film and tape materials and equipment stor-
age and distribution .

In programming an instructional support
center, it is the manner in which these com-
ponents are arranged and placed together that
creates the appropriate center for a particular
institution .

3 . The instructional support center can per-
form several major services in addition to
producing films, slides, tapes, and other
instructional materials :

" It can design and produce materials that
are not commercially available but which are
needed for specific instructional purposes .

- It can provide technical assistance to
teachers and professors in using instructional
technology effectively. It is this type of assis-
tance which helps teachers overcome a fear of
mechanical devices about which they have
little knowledge and great anxiety .

" It can be the catalyst which causes
teachers to begin planning instruction and
learning together. Producing televised instruc-
tion may bring cooperation among teachers
who otherwise would always function as
independent entities .

" An instructional support center can pro-
vide pedagogical assistance to teachers in
designing learning . The learning systems
designers-the pedagogical consultants-
would logically be housed within this center .

These facilities can provide the profes-
sional focus for teachers and faculty members
by making available professional references,
material, journals, and consultants.
4. Instructional support facilities may be an

integral part of an educational plant or a
separate, free-standing building or unit . In
either case, consideration should be given to
designing the area to permit changes in areas
and relocation of walls, services, and cables .
Flexibility of this type is very important, as the
functions, staff, and faculty develop . A "loft
space," free of interior partitions and permitting
economical changes, may be the best type of
space .

5 . One of the changes anticipated above
involves the planning of TV studios . Often
when studios are initially planned, the faculty
will wish to provide for a class of students to
be present in the studio during production .
However, as the faculty becomes more com-
fortable with television, the need for students
in the studio is less significant . The building
should be designed to permit this evolutionary
change .

6 . Obviously there is not single instructional

all the institutions located in an educational
park .
The important objective is to provide several

echelons of production and support ranging
from the very large and complex covering a
region to the very simple and local serving a
few teachers . Also, to adequately support the
uses of media, all of these echelons of pro-
duction and support should eventually be
represented so that the instructional staff
has many levels to draw upon, depending on

the resources center or instructional materials
center .

At the other end of the spectrum may be a
very large and complex production facility as
part of a large regional service and production
center . Such facilities may form a part of the
regional service center or educational labora-
tory . In between these two extremes are pro-
duction centers which will serve a university,
a college, a large high school, several schools
within a district, an entire school district, or

Fig . 1



Fig . 3

support facility which solves all needs at all levels .
There are many, many different systems of pro-
duction and support which can be diagrammed .
Figure 2a indicates a regional center which sup-
ports a number of subcenters within schools
throughout the system . From the subcenter, further
production and support activities are provided
to individual classrooms, resources center, inde-
pendent study facilities, and special rooms. It
should be noted that within the resources center
there is the small, simplified production area for
teacher use. The same diagram might illustrate
the activities within a college or university campus
where, from a central location, major production
and support feeds out into schools and depart-
ments and then into individual facilities and areas.

Figure 2b illustrates a center within a large
central school which not only supports that school
but feeds into other, smaller schools throughout
a school district . This might be the appropriate
diagram to illustrate production-support facilities
within an "educational park ."

Production-Support-1 This production-support
center might serve a high school, a couple of
middle schools, several elementary schoos r or a
combination of all . Figure 3 shows the basic
facilities to support uses of television, graphic
arts, and projected media while providing the
administrative and instructional support activities
necessary for such a situation . The multi-use studio
can be used for live and recorded television pro-
duction, film production, still photography, and,
possibly, audio recording. Control of all of these
production activities would come from the central
control and distribution room .

The graphics room includes drafting space,
copying machines, film editing and copying
equipment, assembly and work tables, and other
equipment associated with these types of pro-
duction . The preparation and storage area adja-
cent to the studio is used for building and storing
sets and models; next to it is maintenance and
repair area for AV equipment used both within
this production facility and throughout the schools
it serves . The administrative facilities include wait-
ing and exhibit areas, preview and conference
rooms, and offices .

Production-Support-2 Figure 4 illustrates a
center producing basic institutional aids and me-
dia, with an emphasis on film production . The
production process is initiated by a conference
between faculty and production staff, at which
time the nature and instructional requirements of
the materials are defined and a production sched-
ule is set up . After production, the finished materi-
als are distributed to the faculty concerned. Even-
tually the material may be deposited in the library
of resources center where it is available to the
student for review ; it may also be distributed
to cooperating institutions .

Production-Supporter Figure 5 illustrates a
center designed for originating televised in-
struction for distribution to a number of re-
ceiving points on the campus or to cooperat-
ing institutions. This center may fulfill a number
of related functions such as reception and dis-
tribution of "off the air" programs, recording
of televised instruction (videotape or kinescope),
distribution of film materials, and coordinating
of remote origination from labs, research cen-
ters, and other potential "studios ." These re-
lated functions affect space considerations
only as far as requirements of engineering

Fig. 2
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and control, and storage of materials and
equipment . Distribution of the television image
may be by open or closed circuit or both ; the
method of transmission does not basically af-
fect the design of the facility .
Such a unit would probably serve an entire

campus, or, possibly, in the case of the large
university, one or more colleges on the cam-
pus .

Production-Support-4 An institution venturing
into a broad program utilizing the aids and
media may well consider providing a single
facility that combines all the production func-
tions . In the long run such an approach can
probably be justified from the standpoint of
economy of space, equipment, and personnel,
as often a single activity will support several
production processes . A graphic arts studio,

for example, can produce not only visuals and
graphic materials for direct classroom use but
also the materials used in film production and
television production . This total, more complex
center is represented in Fig . 6 .

Projection Systems
Too frequently the hardware used in audiovisu-
al presentations is regarded as a collection of
individual items-a projector, a screen, and a
speaker-each performing its function more or
less independently . A much broader concept is
essential if media are to be used with maximum
effectiveness . Not only these hardware items
but also the seating area and the environment
itself must be considered as integrated com-
ponents of a system, each influenced by and
depending on all of the others in producing the

total effect . None of these components, even
the hardware, can be selected on its merits
alone .
Regardless of the projected material or meth-

od, the effectiveness of the presentation de-
pends upon the ease with which the viewers
receive the message . With any normal audi-
ence, the quality of viewing conditions is
chiefly determined by four factors :

1 . The appropriateness and efficiency of the
projection equipment and screens

2 . The quality of the projected material
3 . The location of the viewer in relation to

the screen
4 . The visual and auditory environment

Front and fl88r Projection

	

Before considering any
of the above matters, it is important to recog-
nize that two different methods may be used

Fig . 4



particularly in larger rooms . In rooms where
small image sizes are appropriate, ambient
light effects may not be critical providing
proper equipment is used. Current develop-
ments in the improvement of equipment indi-
cate that the size of acceptable images possible
with front projection under useful levels of
ambient light will be increased .
An undeniable disadvantage of rear projec-

tion is that additional space behind the screen
must be provided to accommodate the pro-
jectors and their throw distances . To conserve
space, projectors with short focal length
lenses are desirable and mirrors may be
used to "bend" the projection rays . Also self-

Both front and rear projection have their
inherent advantages and disadvantages, which
become clear by comparing them in respect to
the most important areas of difference . These
are :

" The effect of ambient light
" Space requirements, and
" Interference with the projected image
The ambient light level in the room is much

more critical with front projection than with
rear projection . This means that with present
equipment a much higher level of room lighting
can be tolerated in the viewing area when rear
projection is employed . This is considered to
be the chief advantage of rear projection,

for projecting images onto a screen, and that
the choice of method will influence the design
of a projection system . These two methods

are :
" Front projection, in which both the pro-

jector and the viewers are on the same side of

an opaque screen which reflects the image,
and,

" Rear projection, in which the projector and
the viewers are on opposite sides of a translu-
cent screen upon which the image is displayed .

Either one may be used for any type of pro-

jector, including the TV projector, but cus-
tomarily the overhead and opaque projectors
are used in front projection . (See Fig . 7.)

Fig . 5
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Fig. 6

contained screen-projector units or media
modules may be used . It must be recognized,
however, that shortening the focal length of
the projector decreases the width of optimum
viewing areas, and the use of mirrors generally
diminishes the effective brightness of the pro-
jected image .

One of the important advantages of rear pro-
jection is that the projection rays are protected
from interference by either the instructor or
the viewers . The instructor can stand in front
of the image to point out details without casting
shadows . With front projection this is impos-
sible ; distracting shadows are cast by any
object or person in the path of the projection

beam, and the freedom of the instructor is
limited accordingly .

It has been assumed that in both methods the
projectors are located in reasonably sound-
proof enclosures and that remote control is
provided for the instructor who remains at the
front of the class . Such assumptions are fre-
quently not valid for front projection, however .
With relatively small groups of viewers, porta-
ble front projection equipment is often used,
and the instructor himself may operate the
projector . Used in this way, front projection
has several additional disadvantages which
should be recognized . Unless precautions are
taken to minimize it, the noise of the projector

is distractine to viewers, and if the instructor
must double as an operator, his effectiveness
as a teacher is necessarily diminished .

Screens The design of any projection system
must necessarily recognize "the human factor"
-the needs and limitations of the observer .
The impact and effectiveness of the image
displayed largely depend on such matters as
its brightness, its legibility and its contrast
values .
The human eye can tolerate and adjust to a

remarkably wide range of conditions, but if
eyestrain is to be avoided, these critical vari-
ables must be controlled within established



Fig . 7

	

(a) Front projection; (b) rear projection.

limits of acceptability . The projection screen is
a major component in determining visual com-
fort .
A variety of screen types are available for

both front and rear projection . They differ
significantly in their characteristics, affecting
both the appropriate size of viewing area and
the tolerable level of ambient lighting .

Projectors

	

The reader is cautioned that any dis-
cussion of projection devices can only report
on the existing ranges and characteristics of
commercially available equipment . Technolog-
ical developments can render much of today's
equipment obsolete ; at the time equipment is
selected, the newest models should be inves-
tigated for improvements in optical systems,
lumen output, remote capability, ease of opera-
tion, and cost .

Overhead Projector. The overhead pro-
jector currently is one of the most popular pro-
jection devices in classrooms . Ease and speed
of transparency-making, high lumen output,
elimination of the need for room darkening, and
ease of operation are among its good character-
istics . The only special requirement for this
projector is a tilted screen in order to prevent
keystoning of the image . Projectors range from
fanless desktop models to those which include
the projection of slides and filmstrip through
the projector's optical system .
35 mm Slide Projector.

	

The classroom use
of 35 mm color slides has substantially in-
creased with the production of inexpensive,

foolproof 35 mm cameras and remotely con-
trolled projectors . With the low cost of slide pro-
duction and the space savings in storage, the
35mm slide is being used more and more exten-
sively than the 3y- by 4-in . slide . For efficient
use in classrooms, the projectors should be
capable of remote on-off, forward-reverse, and
focus . Ideally, the fan should have a thermal
device to allow cooling of the projector after
the lamp is turned off . Highly desirable charac-
teristics for a projector will be ease of loading,
low cost of slide trays that accept all sorts of
mountings, and freedom from jamming . Lenses
are available that will allow projection from as
short a distance as 1 W (1 width of the screen)
for rear projection to 6 W for front projection in
larger auditoriums . With improvements in
lumen output, mirrors can be used to reduce
the space required for rear screen projection .
Projectors are available with xenon light
sources, random access, digital readout, and
audio projector programming .

3 Y,- by 4-in . Slide Projector.

	

Most 3y,-by
4-in . slide projectors manufactured today are of
the manually operated type . For the purpose of
this report and where remote control of the
projection device is necessary, the few re-
motely operated projectors currently available
are discussed . Some of the most desirable
characteristics of these projectors are high
lumen output, the capability with an adapter of
projecting 35 mm slides, the ability to handle
Polaroid slides, and short-throw lenses for
rear screen projection .

Motion Picture Projectors . Currently the
16 mm projector has a monopoly on motion
picture projection in the classroom . However,
with the introduction of the new, large-frame
8 mm film and sound cameras, there may be a
marked changeover to 8 mm for small-group
use, and it will be introduced for independent
study . Film projection using 35 mm film has
never found extensive educational application .

Film Strip Projectors and Previewers . The
low cost and availability of film strips on al-
most every subject make this form of visual
aid attractive to many teachers . Projectors with
remote control are required for rear-screen
projection . Simple film strip previewers may
adequately serve the student studying inde-
pendently . In between are projectors appro-
priate for front projection with small groups .

Television Projectors . Television projec-
tion has its greatest implications for large-
group instruction . Its use as a method of dis-
playing and magnifying gross images is
excellent . Its promise as a first-rate teaching
tool is dependent not only on its ability to have
good contrast, brightness, and definition but
also simple maintenance . Projectors are avail-
able for closed circuit or broadcast in either
black and white or color and black and white .
In general, the more expensive the projector,
the more acceptable the image and the higher
the lumen output . Projected television requires
slightly more than a 2 W throw distance . Prices
vary tremendously from $2,800 to $50,000 or
so .
More Information . For more comprehen-

sive information on projection equipment the
reader is directed to the Audio-visual Equip-
ment Directory, National Audio-Visual Associa-
tion, Inc ., 1201 Spring Street, Fairfax, Virginia .
Space for Rear Projection . In designing for

rear projection, one of the problems the archi-
tect faces is the allowance of the correct
amount of space for the location of the projec-
tion equipment . Figure Sa shows a projector
located at a 1 W throw distance and indicates
the maximum bend angle for seat A as over
75 . This is unsatisfactory for this seat ; the
allowable bend angle is established by the
screen characteristics, and at present, the
maximum bend angle is 60 . Figure 8b shows
a 2 W throw distance and a maximum bend
angle at seat A of about 60, which is satis-
factory. Figure 8c shows a total depth of
rear projection area as 1 W, but by using a
mirror, it still permits a 2 W throw distance
and a 60° bend angle .
Mirrors Reduce Light. The use of mirrors,

however, has its drawback in that about a
10 percent loss of image brightness occurs .
One must also be careful of reflections of ambi-
ent light of other projectors or classroom light
passing through other screens and affecting
either the mirror or the screen . This can be
combatted by locating black drapes to mask
the projectors from this stray light .
Some General Rules. A few general rules

are helpful in locating projectors and establish-
ing space for rear projection equipment :

- The larger the screen, the longer the throw
distance .

" Conversely, the smaller the screen, the
shorter the throw distance.

" Mirrors may be used to fold the projection
beam for space saving with smaller screens or
with projectors with high lumen output on
larger screens .

" For initial schematic design a 2 W depth
behind all the screens should be allocated for
the rear projection area .

- The use of extra closeup lenses decreases
the viewing area, and may result in some dis-
tortion around the edge of projected images .
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screen size for any given space will be deter-
mined by the number of viewers intended .
Conversely, a given type and size of screen
automatically establishes the size of the
viewing area, and consequently the size of
audience that can be properly accommodated .
The viewing area is the pattern which deter-
mines the seating arrangement in any learning
space where projected images are to be used,
and in the larger spaces, at least, it also in-
fluencesthe shape of the room . (Fig . 11 .)

Planning the Projection System Steps in Design .
Whether front or rear projection is to be used,
the design of the projection system itself in-
volves determining :

1 . The size of viewing area required
2. The appropriate screen size
3. The proper type of screen
4. The appropriate projector(s)-the re-

quired lumen output, focal length and location
5. The maximum permissible level of ambi-

ent lighting on the screen .
Trial and Error at First.

	

The desired audi-
ence size is usually predetermined. In some
cases, the size of the viewing area, too, may
be established by existing conditions . Other-
wise, its size and shape should be tentatively

distancefromthe furthermost part ofthe image
tothe most distant viewer

. The maximum viewing angle (3), which is
the angle between the projection axis and the
line of sight of a person located as far from
this axis as he can be and still see all image
detail in proper brilliance
Two Ways of Establishing the Viewing

Angle. Whether the apex of the maximum
viewing angle should be located at the screen
or at some other point on the projection axis
is a moot point. There is some disagreement
among authorities, too, as to how it should
govern the side limits of the viewing area .
Some prefer the use of the "edge angle," while
others use the angle at the center of the screen .
By either approach, the limits defined are es-
sentially similar . In this study, an edge angle
of 40" has been used in laying out viewing
areas for rear projection, since it is felt this
best represents average screen character-
istics . With front projection, the use of the
"center angle" is probably more common
practice, and its values range from 20 to
possibly as high as 50". The maximum value
of the angle used in determining the viewing
area for receiver TV is 45 .

Minimum and Maximum TV Viewing Distances

Fig. 8

The Viewing Area Viewing Area Not Critical
in Most Classrooms. Before projected ma-
terials were introduced, the objects to be
viewed in the usual schoolroom were the in-
structor . the chalkboards, and sometimes
maps and charts . The instructor was free to
move about the room, and the other objects
of visual attention were usually distributed
over several wall areas. All of them received
their illumination by the general lighting of
the room itself . With no fixed area of attention,
sightlines and viewing were not critical as long
as the general lighting was adequate .

Projected Images Restrict Viewing Area .
For the effective use of visual aids, however,
the requirements for good viewing are much
more demanding. The projected image neces-
sarily occupies a fixed position, and, except
on the TV receiver, is in a flat plane. Whereas
a three-dimensional object may well be viewed
from the side, a flat picture can be seen intel-
ligibly only within the limits of a "cone of
view ." To see the image properly, the viewer
must be within the limits of this cone, and
neither too near the image nor too far from it .
The area defined by these limits is referred to
as the viewing area . Its importance in the plan-
ning of spaces for image viewing is funda-
mental, whether the space be a small informal
conference area or a large formal lecture hall .

Shape of the Viewing Area.

	

The shape of
the viewing area, then, is approximately as
shown. Its size is always based on the size of
the image to be viewed . The human eye com-
prehends detail only within a limited cone
angle (about 2'/ min of arc), and the length of
chord subtending this arc, e.g . the image width,
varies with its distance from the observer . Thus
an object 20 ft away and 6 ft long appears the
same as a similar object 10 ft away and 3 ft
long . The size of the viewing area is determined
by three dimensions, as shown in Fig. 9.

- The minimum distance (1), which is the
distance from the nearest part of the image
to the eye of the closest viewer

- The maximum distance (2), which is the

Defining Minimum and Maximum Viewing
Distances. Practical minimum and maximum
distances are both expressed as multiples
of the image width (W). They vary both with
the medium being used and with the type and
quality of material being projected, and may
be affected also, in some degree, by personal
preferences. They have not yet been precisely
determined by scientific methods, and it is
doubtful that such data would have much
practical value anyway . The generally accepted
values, resulting from numerous studies, are
these : (See Fig . 10 .)

Relation of Screen Size and Viewing Area .
Since the size of the viewing area is a function
of the image width, it follows that the proper

Fig. 10

approximated in accord with the principles
already discussed . Because of the relationship
between its dimensions and the width of screen
to be used, the inexperienced designer neces-
sarily proceeds by trial and error until he
arrives at a satisfactory arrangement accom-
modating the specified audience in proper
relationship with the screen . Sometimes, the
problem may be reversed, requiring a deter-
mination of the optimum audience and seating
arrangement for projection equipment already
at hand .

Standards Professional standards accepted by
the Society of Motion Picture and Television
Engineers have been developed for viewing
front and rear projected images . These stan-
dards provide excellent images . However,
for the purpose of economy in classroom use
of projected media, it is felt that some stan-
dards based on the poorest seat in the room
can be lowered, particularly for gross images .
The following resume of standards indicates
by asterisk (`) those that are less than the
professional standards.

Screen Brightness
Motion pictures :

5 ft L-Minimum' (gross images)
10 It L- Satisfactory
15 ft L-Excellent
20 ft L -Maximum (flicker threshold for some

observers)

Slides :

2.5 ft L-Minimum* (gross images)
5 ft L-Minimum for slides with detail

10 ft L-Satisfactory
20 ft L-ExcellentFig. 9

Size of Min viewing Max viewing
TV tube distance, 4 W distance, 12 W

17 in -4 ft-11 in . - 14 ft-9 in
19 in 5 ft-1 in . 15 ft-2 in .
21 in 6 tt-4 in . 19 ft-0 in .
23 in, 6 ft-6 in . 19 ft-4 in .
24 in . 7 ft-5 in . 21 ft-5 in .
27 in 9 ft-8 in . 24 ft-5 in .

Film, slides and TV
projected TV receivers

Minimum distance 2 W 4 W
Maximum distance . . 6 to 10 W 12 W



Projected TV :

2 ft L-Minimum* (gross images)
20 ft L-Maximum (flicker threshold for some

observers)
TV monitors :

100 lumens per square foot

Brightness Ratio

2:1 -Excellent
3:1-Very good

10 :1 -Acceptable* under some conditions

Contrast Ratio

100:1-Pictorial scenes
25 :1 -Good legibility of printed characters
5:1-White letters on black background

30 :1 -Minimum* contrast ratio for poorest
seat dictated by higher levels of class-
room light and many types of pro-
jected materials

Contrast ratio is determined in part by non-
image brightness which, in turn, is related to
screen reflectance and room ambient light .
Therefore, controlling the amount of ambient
light reaching the screen is important. For large
screen installations, if the amount of ambient
light occurring at the screen is held to 1-2 ft
C, the contrast ratio will normally be adequate .

Writing Surface Lighting Levels

	

Ideally, an
average ratio of 1 :1 between writing surface
brightness and screen brightness should be
maintained, while not spilling excessive
ambient light on the screens. Since screen
brightness varies for each seat in the viewing
area, the average condition of brightness for
each broad class of projected material should
be approximately satisfied . For a medium to
large size room, three lighting levels would be
in the range of :

5-10 ft C-Projected TV and films
10-20 ft C-Slides
30 + ft C-Other class activities

Media Module

	

This study led to the design and
development of a self-contained media cabinet
which might be used in many types of small Fig. 12

and medium group situations . These "media
modules" can be of several types:

- A fixed cabinet with self-contained equip-
ment, rear projection screen, and several addi-
tional "swing-out" display surfaces .

" Same as above, only the entire media
module would be mobile .

" A basic fixed cabinet with rear projection
screen and "swing-out" display surfaces . Pro-
jection equipment would be mounted on mobile
carts which would roll into the cabinet and
which would permit the interchanging of pro-
jectors .

- Same as above with both the basic cabi-
net and the equipment carts mobile .

- Any of the above, but with a cabinet and
rear projection screen sized to accommodate
two rear projected images side-by-side .
Media modules have several attractive

features . They can be fabricated in a shop and
installed in existing classrooms with little
disruption of normal class meetings ; in this
way, media modules can quickly and inexpen-
sively convert existing facilities for uses of
media. Both in building new facilities and
remodelling old, the media module is a rela-

Fig. 11

	

Viewing areas for two- and three-screen projection .

tively inexpensive answer initially, which also
readily adapts to new and improved equipment.
Mobile units can be designed for flexible
spaces where the regrouping of students fre-
quently is an important functional require-
ment ; fixed installations of media might not
be feasible in such circumstances . As illus-
trated in this study, media modules can be used
to increase the utilization of facilities such
as dining rooms and gymnasiums by also al-
lowing them to be used for instruction .
The accompanying figure (Fig . 12) shows one

type of media module which was designed
and built. The basic cabinet with screen and
display surfaces could be either fixed or
mobile . Various types of projectors can be
mounted in the cart, which is rolled into
position for projection on the rear projection
screen . Remote controls operate the equipment
and the rear screen is of the flexible type .
This media module has a screen surface 32
in . square and the entire unit stands 6 ft-8 in .
high . Naturally, these dimensions will vary
from module to module .

Furnitufe Planning Furniture an Integral Part
of the Design Process. For effective uses of
media in education, the manner in which class-
rooms, seminar rooms, independent study
facilities, and other learning spaces are
furnished is an important design decision .
Unfortunately, too often the selection and
purchase of furniture are left until too late in
the planning process when energies, funds,
and professional services have been expended .
Furniture, as part of the learning environment,
should be considered an integral part of any
space in which media are to be employed ;
its selection should be based on careful study
and professional advice early in planning . Most
importantly, functional, aesthetic, and eco-
nomic criteria should be established during
the programming stages when the functional
requirements of the spaces are spelled out.

Fixed Seating-Continuous Counters with
Fixed Seats. Many types of seating for
learning spaces are available, but their indi-
vidual appropriateness varies from space to
space . Of the three basic types of seating
(fixed, movable, and combined) fixed has had
the advantage of guaranteeing that, once
properly positioned, every student will always
be in the proper relationship to screens and
other display surfaces . Of the various types
of fixed seating, the continuous counter with
individual fixed chairs provides a desirable
surface for writing and for holding references .
This is particularly important in secondary and
higher education where the learning process
may require extensive use of various types of
materials and resources during a class. Also,
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a continuous counter works well when port-
able, audiovisual equipment, small demonstra-
tions, or various forms of teaching machines
are to be used by students at their seats, or
when student response systems, requiring the
use of a response panel at each station, are to
be installed initially or planned for later instal-
lation . This type of seating does require more
floor area per unit then most other types of
fixed seating, but this may be compensated for
by the provision of cross aisles between each
row of seating, allowing students to move
freely to and from their seats.

Fixed Seating-Theater Types. There are
many so-called "theater-type" of fixed seating
employing a seat with a folding or lifting
individual writing surface . Unfortunately, many
of the tablet arms provided with this type of
seating have the disadvantage of being too
small to accommodate writing and reference
materials . Lately, some improvements in
seating have resulted in folding tablet arms that
are adequate in size . Generally, fixed seating of
this kind requires less floor area than the con-
tinuous counters, but student access to his
individual seat is more limited . Also, the neces-
sary moving parts to raise and lower the tablet
arms can create maintenance and upkeep prob-
lems . Installation of response devices and out-
lets for equipment can be handled in seating
with movable tablet arms, but this again intro-
duces maintenance problems .
Movable Seating. Movable seating also

introduces a variety of alternatives, and again
the provision of an adequate writing surface
is extremely important. In rooms where re-
grouping of students is important, separate

table units or seat-table units that are modular
to allow conference and discussion groupings
are desirable . Movable seating mitigates
against the use of any individual student in-
structional device requiring wiring, such as
response systems, portable recorders or pro-
jectors, and power-operated teaching ma-
chines . Particularly with movable seating,
seating should be scaled and designed with
the age and character of the students in mind .
Combined Seating. Combined seating is

basically of one type-continuous counter
with loose seats. This type has the advantages
of flexibility, accommodation to many body
postures, and reduced cost over the continuous
counter with fixed seats. However, the inter-
pretation of building codes may prohibit
continental seating in large rooms. The ac-
companying diagram (Fig . 13) shows several of
the fixed and combined types of seating that
are available, together with the average size of
writing surfaces andthe floor area required .
A Mix of Seating Is Often the Answer.

	

In
many instances, several types of seating in
one space may best meet functional needs.
For instance, loose tooles and chairs on a flat
floor area at the front of a large teaching room
can be used for case studies, moot courts, and
other instructional methods, while the re-
mainder of the seating is fixed on a sloped or
stepped floor. Also, in rooms requiring raised
seating, rows of seating may alternate between
riser-mounted and floor-mounted types. Partic .
ularly in medium group spaces, various types
of loose seating may meet the varying require-
ments dictated by multi-age, multi-class, and
nongroded approaches to learning .

Importance of Good Sight Lines from All
Seats. Certainly in rooms where projected
media are to be used extensively, good sight
lines from all seats to all screens are important.
Where 40 or more students are Involved, this
will generally require stepped or sloped floors .
However, steep slopes such as seen for years
In college lecture halls or amphitheaters are
not always necessary. These slopes have
usually been dictated by a functional require-
ment that every student be able to see the top
of a demonstration teole at the front of the
room . Rather than thus increasing the volume
of the room, and the cost of the room, elec-
tronic means of magnification should be em-
ployed which shifts the functional requirement
from viewing a demonstration table to the more
easily accommodated viewing of screens. 8y
offsetting the rows of seating, and by using
platforms containing two rows of seating each,
the volume of the room can be reduced without
Impairing the viewing of screens and informs-
tion display surfaces .

Investigate the Advantages of Continental
Seating. In laying out seating in the larger
rooms, continental seating, which allows cross
aisles between the rows of seats, should be
explored . This arrangement can move aisles
outside the viewing area, can allow longer
rows of seats, and can permit students to move
to and from their seats without disturbing
other students . The square footage per seating
unit based on the total room area may not be
mush greater than that for more conven-
tional arrangements . Each such solution must
be judged in accordance with the applicable
building code .
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Seating types.



Educational

COLLEGE AND UNIVERSITY FACILITIES
Audiovisual

Fig. 1

	

Rear-screon projection area .

Figures 1-17 reprinted from "New Spaces for Learn-
ing: Designing college facilities to utilize instructional
aids and media." Report of Research Project DASFEE :
(Design of Auditorium-Studio Facilities for Engineering
Education) supported by grant from Educational Facilities
Laboratories, Inc ., revised ed ., June 1966.Fig. 3 Tape recorders .

Fig. 2

	

Phonographs.



Fig . 6

	

Front projection screens.Fig . 5

	

Rear-screen projection cabinet.

Fig . 4 Classroom monitors .
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Fig. 7

	

Slides and filmstrips; projectors .

Fig . 8 Repetitive film projectors.

Fig . 9

	

Multiprojector console .
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Fig . 10 Microprojectors.

Fig . 11

	

Opaque projector .

Fig. 12 Overhead projector .



Fig. 15 Film workshop.

Fig . 14

	

Multiprojector module.

Fig. 13 8-mm and 16-mm motion-picture projectors .
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Fig. 16

Fig . 17 Language laboratory
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occupy space equivalent in size and shape to
two standard classrooms. The recommended plan
includes space for normal classroom function,
space for arena-type presentation, space for pro-
scenium and thrust stage presentations, and al-
lows all of this space to be converted to other
multiple-theater purposes .

The area designated as the teaching station
divides roughly into three parts (see Fig. 2). Part
one: some fixed seating on an inclined floor ac-
commodating about 30 students, with chairs
equipped with movable tablet arms . Within some
individual teaching practices the area might be
preferred with a flat floor with movable chairs .
Part two: an elevated stage, presumably at the
opposite end from the fixed seating just de-
scribed, and with the usual physical and electrical

same dressing rooms, the same lobby space, the
same ticket offices, the same rest rooms, the same
shop area, and some of the same storage area
(see Fig. 1) . Although it is true that on occasion
both of these producing units might be in perfor-
mance simultaneously, it is not probable that this
would occur frequently enough to warrant com-
plete duplication of all these service areas. How-
ever, such support space is absolutely essential,
and, if it is not provided in connection with some
other function of the building, it will be necessary
to plan it in connection with the teaching station .
In the description which follows, it will be appar-
ent that there are a number of advantages to
having the teaching station accessible from four
sides . The dimensional data suggest the possibil-
ity, but do not demand that the teaching station

THEATER-ARTS-LABORATORY
TEACHING STATION

There are many types of space facility which may
be employed in the Theater-Arts program. The
Theater-Arts-Laboratory Teaching Station is pri-
marily a classroom which is designed for, and
specifically allocated to, the teaching of theater-
arts subjects . It is presumed that this room will
probably be assigned to a single teacher, or to
a small group of teachers, employed in a team-
teaching concept. With only slight expansion,
however, it might serve in some instances as a
very comfortable and pleasant place for public
performances . It is not designed primarily as a
replacement for a conventional school auditorium .
Its existence, however, will emphasize the fact
that the well-appointed auditorium is not essential
for the successful pursuance of a theater-arts pro-
gram . Under ideal circumstances, such a facility
is employed on a day-to-day basis by the teacher
in the normal progress of instruction, and there-
fore may be considered a supplement to the audi-
torium employed for the larger public perfor-
mances . In addition to the normal daily class
functions, it is entirely appropriate to employ the
teaching station, on occasion, for public presenta-
tion of material adapted to this space, if the
seating will accommodate a small invited, or even
paying audience .

Although some dimensional data are provided,
it should be remembered that they represent only
a suggested treatment and that, in specific in-
stances, a room might change its shape percepti-
bly and be increased or decreased in size . The
basic concept of this room implies that its primary
function is that of a classroom, and a continual
enlargement of this facility approaching a small
auditorium would be undesirable. The term
"teaching station" is employed rather than "lit-
tle" or "studio theater" in an attempt to empha-
size its classroom function .

Separate Service Facilities
If the school has separate auditorium facilities,
it is recommended that the teaching station be
nearby in order that some of the service areas
might be employed by both of these theater units .
As an example-it would be possible for the
teaching station and the auditorium to use the

Architecture for the Educational Theatre, H . W . Robin-
son, 1970. Reprinted by permission . Copyright © 1970
by University of Oregon .

Fig . 1

	

Functional and space relationships of audi-
torturrr to teaching station . It is highly desirable,
as the text indicates, to have both a stage-audito-
rium and a teaching station in an efficient academic
theater plant. If both are provided, it is not neces-
sary to duplicate all of the support functions; avoid-
ing unnecessary duplication will save space and
construction costs. This diagram illustrates the de-
sirable functional and positional relationships be-
tween the two complementary theater forms.
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larged, the space beneath these walkways may
be employed for storage for seating or other the-
atrical equipment.
No attempt will be made here to specify a

minimum of equipment for this teaching station,
but it is obvious that it must have the usual com-
plement of front traveler, cyclorama, switchboard,
and lighting equipment.

Although it is not planned that all three of
these areas will be used simultaneously in a class-
room teaching station, it is possible to have on
stage the fixed stage scenic, lighting, and prop-
erty elements to be used for a public presentation
or for the use of another class while the teacher
lectures or conducts a demonstration in the central
area without having to clear this material . In the
same way a set-up can remain in the arena section
and the teacher will still have a lecture area and
a drill or rehearsal area unencumbered .

The essential features of this classroom teach-
ing station are designed specifically to serve the
purposes of theater instruction, but if, in schedul-
ing, it appears that the room will not be in contin-

to serve as a sound room and a listening room,
as well as to accommodate projection equipment.

The ceiling of this room should be approxi-
mately 14 ft above the stage level, and should
provide, in addition to standard room lighting,
other arrangements for the hanging of special
stage lighting instruments and other hanging
units. These supporting members can be exposed
or concealed above a false ceiling . Lighting con-
trol may be located either in the offstage area
on the fixed stage floor or in the projection room
described above.
A walkway at least 42 in wide should be pro-

vided on the two long sides of the room which
connect the stage level at one end with the en-
trance level at the opposite end. For classroom
use, these levels will be employed as display and
work areas at low table height . When the room
is employed for arena staging, they serve as ele-
vated rows of seating on the two sides. For end
staging, they serve as additional side stages or
for walkways approaching the stage for entrance,
tableau, or processional purposes. If slightly en-

equipment. When employed as a proscenium
stage, there would be space for seating approxi-
motely 80 in the fixed seating described com-
bined with the temporary seating in the space
next described . Part three: a flat floor area be-
tween part one and part two for rehearsal, dem-
onstration and arena staging, a playing area of
at least 14 by 18 ft, and with the usual lighting
and mechanical equipment. When this area is
employed for arena staging, and all other areas
adapted to seating, it can accommodate approxi-
mately 140. The minimum width of this room is
24 ft; widths up to 36 ft would prove additionally
desirable . The total length of the room, if the
areas described are laid end-to-end, is about 70
ft .

If the fixed seating plan is employed for some
30 to 50 seats, and if they are on a raked (in-
clined( or terraced floor, it is recommended that
there be at least a 5-in differential in the height
of the rows . Back-to-back spacing of 36 in is
recommended for rows, and 20-22 in for individ-
ual seat widths . Other seating to be provided
should be of padded metal folding chairs with
arm rests . Linkable chairs have some advantages
in terms of ease of movement, for regrouping,
and for cleaning .

The center area of the room is recommended
for general demonstration, classroom space, and
as an arena playing area for productions to be
viewed from four sides. It is suggested that the
recessed space might be twenty-one to twenty-
four inches below that of the surrounding areas,
including the service halls . This provides a de-
pressed area for the arena stage with some seat-
ing at that level, with other raised seating on
all sides, and it also allows for the elevated pro-
scenium and thrust stage to be above the central
floor area. Although the raised stage at the end
of the room may be employed as a proscenium
stage, it should not be thought of as that exclu-
sively . Its design lends itself to other, flexible
treatment. There is no fixed proscenium-the
bounding edges of the opening are established
by movable sections of wall or by a simple curtain
framing . This stage space should be the full width
of the room at that end, and should be at least
14 ft deep . Although more-than-usual classroom
height is desirable over the stage area, it is not
necessary to provide the usual stage house or
fly space. It is suggested that two levels (each
3 ft deep( running the full width of the stage
be provided in front of the fixed platform area
with one-third stage height differential for each,
namely 7 or 8 in . These levels can be created
by separate, collapsible, or nesting boxes and
reemployed as terraced seating spaces for the
arena concept, or as variable forestage space
as suggested by the accompanying diagrams (see
Fig. 4) .
A projection room may be provided at the end

of the room opposite that of the fixed stage,

Fig. 2 The teaching station. The teaching station
provides space for all theater functions such as
work areas, rehearsal areas, classroom, and public
seating for all three basic theater forms: thrust,
arena, and proscenium . It is multifunctional in terms
of space, but can seldom accommodate more than
one function of one time . The basic concept calls
for three major tandem spaces, A, 6, C, and two
flanking spaces, D; all are multifunctional . The di-
mensions of these spaces are optional (see text) .
This diagram shows the interrelationship of the
spaces and their function, and introduces the plan
presented in Fig . 3.



Fig . 4 Teaching station : platform and seating alternatives. The standard teaching station is readily
convertible to many staging forms . A few of the alternates are suggested in this diagram . Portable
platforms of standard modular dimension such as 3 by 6 ft may be used as a base for audience seating
on varying levels, or stacked to change the height of playing levels. These units are stored, when not
in use, under the forestage and under the elevated walkways at each side of the room. Stair units of
compatible height increase the flexibility of the system. Infinite variety is available with the exercise
of imagination (note that the fixed seating remains the same for each alternate) .

Fig . 3

	

Teaching station: section and plan. A . Fixed
seating ; B. potential arena staging ; C. elevated
stags, no fixed proscenium ; D. elevated walkways
on each side of the room serve as work tables
and arena seating and provide chair and platform
storage underneath ; E . projection room.
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ual use, it may be employed quite effectively in
the true multiple-function sense . Although specifi-
cally designed for theater purposes, it has not
lost its usefulness as a general classroom regard-
less of subject matter. It has a raised stage for
any type of classroom performance, a large flat
floor space for activities such as dance, and may
even be used as a small lecture hall .



PROGRAMS AND PROGRAMMING
Until recent years large building projects were
launched by nothing more then a conversation
between an individual client and the architect
of his personal choice with, perhaps, some
reference to a historical precedent with which
both were familiar . The resulting inconvenient
planning and lack of facilities and equipment
in buildings of all types appeared to be of little
consequence . Labor was cheap and plentiful ;
space was at a discount ; client and architect
could afford to waste space .

Recently several changes in society have
affected the way in which new building is
brought into being : the autocratic statesman,
industrialist, and educator has been supplanted
by the building committee ; the personal fortune
has been replaced by the finance committee
and program budgeting ; and building require-
ments have become vastly more exacting in
response to the technological revolution in
government, industry, and education . Al the
same time, the private conversation and occa-
sional letter between client and architect has
given way to a wordy document by which a
many-heeded client instructs an architectural
organization and many specialists In building
design and construction . This document is
sometimes called "user requirements" or
"building specifications" ; more frequently it
Is known as the "program ." Generally, pro-
grams are of two types, serving different pur-
poses .

Master Plan Program
The program for the master plan is concerned
with large-scale development to be accom-
plished in several phases over many years . It
deals in building space to the nearest thousand
square foot and required site area in sores . The
master plan program may be used to determine
the area of land to be acquired for the new
development, to assess the adequacy of an
existing site and utilities to accommodate
future requirements, to estimate development
costs, and to raise funds.

Building Program
The building program is concerned with de-
tailed space descriptions for immediate new
construction and deals in building space to the
nearest hundred square foot . The detailed
building program may be used so the basis for
the architect's design . It also may be used to
conduct an architectural competition for the
selection of an architect, to estimate conntruc-
tlon costs, to estimate furniture and equipment
requirements, and to raise funds .
A program may be concerned with the expan-

sion of existing physical facilities to accommo-
date a growing organization, or with the de-
velopment of new facilities on a site not yet
selected for an organization in process of
formation. In either case, the program is a net
of instructions and criteria derived from con "
aideration of many factors, including at least
the following :

1 . Policy . The organization's goals and ob-
jectives for future growth and change . In an
educational institution this would be known as
the academic plan .

By JAMES A . PADDOCK, Dobor, Paddock,
Upton and Associates, Inc.
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2. Projection . Anticipation of numbers and
characteristics of people to be accommodated
at some point in the future or at some selected
level of activity, population, or enrollment.

a . Criteria. Space plannIng standards for

people and equipment andother factual require-
ments which must be met .

4 . Spatial relationship. The desired relation-
ship among individuals, groups, and the equip-
ment they use ; their relationship to visitors,

TABLE 1

	

Sample of Typical Program Sheet

TABLE 2

	

Space Program

Number of
existing

Stations
p rojected

Net sq ft
per station

Total net
sq ft

Audio visual center:
Coordinator . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 1 1 140 140

Faculty office . . . . .. . . . . . . . . . . . . . . . . . . . . . . 1 1 100 100
Supervisor, .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 100 100
Secretary . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 3 3 80 180
Projectionist's study room . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100
Reception . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80
Student viewing cubicles . . . . . . . . . . . . . . . . . . . . . - - - 15 30 450
Studentlfeculty laboratory . . . . . . . . . . . . . . . . . . . . . . . 8 40 240
Previewing studios:

Group 1151 . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 1 225 225
Individual . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 40 180

Audio visual class/laboratory . . . . . . . . . . . . . . . . . . . . 20 80 1200
Repair shop . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 1 400 400

Subtotal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,375

Television:
Coordinator of educational activities of TV . . . . . . . . . . 1 1 140 140
Faculty office . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 100 100
Technical coordinator . . . . . . . . . . . . . . . . . . . . . . . 1 1 100 100
Higher education officers . . . . . . . . . . . . . . . . . . . . . 2 2 80 180
Secretary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 50 00
Student work stations . . . . . . . . . . . . . . . . . . . . . . . . . . 3 80 180
Control room . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 400 400
Shop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 400 _400

Subtotal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,540

Audio visual and TV

Existing operations . . . . . . . . . Function :
The Audio Visual end Television Centers, although headquartered together, are
independent operations . The Audio Visual Center is financed by the College ;
the Television Center is financed by the Education Department.
The Audio Visual Center conducts courses required of all Education majors and
prepares and thstfbutes all films and other audio visual aids, distributes all
television tapes prepared by the Television Center, and provides projection end
other technical personnel to all departments .

The Television Center prepares television tapes for teaching purposes .
Facilities :
Existing space is cramped and inappropriate to the function housed . IThe tele-
vision repair center is in a mechanical equipment room containing steam-operated
hot-water boiler and reaches 100° during the summer.)

Anticipated changes . . . . . . . . Function:
The trend toward interdisciplinary operations will bring the two centers closer
together .

Facilities :
Although the Audio Visual and Television Centers will each require their own office
and studio facilities, technical and support spaces may be shared .

Location criteria . . . . . . . . . . Located adjacent to a space easily vacated to accommodate unforeseen future
expansion.

Planning assumptions . . . . . . . Separate graphic arts and photography facilities will be provided for the Audio
Visual Center and College Relations and Publications .



the public, and others outside the immediate
organization ; and the flow of information,
supplies, and material .

5 . Constraints . Limitations of budget, time,
area of site, zoning restrictions and availability
of special equipment.

Programming

The process by which the program is produced
is called programming . This may be done by

Fig. t

	

Program process outline .

the client (the people who are going to use the
building), the architect, or a consultant . In any
case, the process is essentially the same and
consists of the following steps .

1 . Existing data . Assembly and review of all
existing documents concerning policy deci-
sions, enrollment projections, corporate plans,
and other papers that describe the present and
future structure of the organization .

2 . Planning committee . Appointment of a
planning committee to review the programming

work as it proceeds, to resolve possible con-
flicts over such matters as the allocation of
space or other resources among competing
divisions, and to approve the completed pro-
gram document . The committee should include
a representative of each functional area within
the organization . Most of these functional
areas can be identified prior to the beginning
of the programming process by reference to
organization charts and telephone directories
and through consultation with administrators .
The size and, consequently, the number of
functional areas specified depend largely on
the level of detail to which the programming
is expected to go . For example, all administra-
tive functions might be subsumed under an Of-
fice of the Vice President for Administration .
If more detail is required, subdivisions might
be made to establish separate offices for fiscal
planning, personnel, buildings and grounds,
etc .
3 . Interviews . Interviewing individuals and

groups representing each functional area with-
in the organization . The purpose of these inter-
views is to ask the individual, Who are you,
what do you do, how do you do it, with whom,
and in what kind of space? Ideally, these dis-
cussions should almost never touch on the
question of how much space is needed . The
programmer should know from the space in-
ventory how much space exists, if any ; and he
will be able to observe overcrowding or gross
under-utilization . The person using the space
is the expert regarding how it is used . The
programmer is an expert in translating need
into square feet . The success of the discus-
sions depends upon each party's ability to stay
within his own area of expertise .
4 . Draft program . Following the interviews,

the programmer writes a detailed sheet for
each functional area (see Tables 1 to 3) . The
draft program sheet will include the program-
mer's analysis of the spaces required and their
sizes . The sheet is then sent to the person
interviewed . Review and further discussion
take place as required until he is satisfied that
the program sheet represents his explicit un-
derstanding of need .
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TABLE 3

	

Sample of Detailed Building Program Space Description

Area Number: MM-11
Name of Space: Biology/chemistry preparation room
Number : One
Floor Area : 180 sq ft
User : Faculty, lab technician
Purpose : Preparation and setting up of movable demonstration bench, storage of

chemicals and apparatus, storage of bench
Ceiling Height : No special requirements
Lighting Requirements: No special requirements
Heating, Ventilating, Air
Conditioning, Exhaust : Fume hood

Suggested Materials
for Floors Walls : Acid resistant floor and base

Ceiling :
Doors: It direct access is provided to hall, then door to hall to be solid core or

equivalent, gasketted ; window with sliding panel, door width to allow
passage of movable bench

Equipment and Furniture: 1 . Chemical bench 12 ft long with sink, hot and cold water, gas, vacuum,
and air, chemical resistant stop, cupboards and drawer under; reagent
shelf, acid drain

2 . Storage cabinets and shelving
3 . Fume hood
4 . Electric wall clock
5 . Steel chalkboard, 4 X 3 ft
6. Pegboard, 4 X 3 ft for drying glassware
7 . Stool

Special Utility Requirements : Plugmold on wall above bench
Spatial Relationships: Adjacent to hall at stage level and to service access
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Programs and Programming

resolve the conflict, or the president of the
organization and some representative group of
advisers may make the final decisions con-
cerning allocations of space or development
funds .
The process outlined above reduce* a vast

amount of data to a reasonable set of state-
ments concerning any one of which there
should be little or no argument, and so the
decision-making process should be compara-
tively easy . When the decisions have been
made, the organization will have clarified its
goals and established a reasonably firm basis
for physical planning and architectural design .
Figure 1 illustrates the programming process
as it might apply to an educational institution .

5 . Committee review . The planning commit-
tee meets to review the draft program sheets .
The committee must judge individual space
requests in the context of the whole organiza-
tion . It must ensure that requests are not re-
dundant but complementary and that no inter-
ests have been ignored .

6 . Estimate of building size and cost. The
program consultant totals the net square foot
space, requests, and estimates the building
area needed in gross square feet . This is done
by applying a "not-to-gross" multiplier to allow
for circulation space, washrooms, mechanical
equipment areas, and wall thicknesses. Typical
multipliers are 1 .66 for offices, 1 .35 for under-
graduate libraries, and 1 .25 for suditoria . The
total gross square footage is now used to make

an approximate estimate of construction cost .
Other costs such as furniture, equipment, site
works and professional fees may be estimated
in order to arrive at a total development cost .

7 . Final decision and review. The committee
now has a list of carefully considered state-
ments concerning the amount and type of space
required by each functional area based on
specified assumptions concerning its responsi-
bilities, and an approximate estimate of the
cost of developing a building or buildings to
accommodate the programmed spaces . It is
highly likely that the total demands exceed the
organization's resources . The task now is to
decide how much space should be allotted for
each purpose . The planning committee may
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MUSEUMS

By BRUNO MOLAJOLI

GENERAL OBSERVATIONS

Whenever it is proposed to build a museum-
whether large or small-there is usually one
preliminary matter to be settled : the choice of a
site . Where several possibilities are available,
thedrawbacks and advantages of each must be
carefully weighed.

Should the site be central, or on the out-
skirts of the town? This appears to be the most
usual dilemma. Until 20 or 30 years ago there
was a preference for the center of a town, with
its better transport facilities . But as the use and
speed of public and private transport have grad-
ually increased and it has become easier to get
from one point to another, it has been realized
that the convenience of a central situation for a
museum is outweighed by the many and sub-
stantial advantages of a less central position.
These include a greater choice and easier ac-
quisition of land (at lower cost), less fatigue
from the noise of traffic-a growing and al-
ready very real problem-and an atmosphere
less laden with dust and with gases which
when not poisonous are, to say the least, un-
pleasant .
A museum should always be readily acces-

sible from all parts of the town by public trans-
port and, if possible, be within walking dis-
tance as well, and must be within easy reach of
schools, colleges, university, and libraries . As
a matter of fact, all these institutions have simi-
lar problems and stand equally in need of topo-
graphical coordination ; it would be advisable to
take this into account at the town-planning
stage, rather than deal with each case sepa-
rately, as it arises, a method which may involve
the sacrifice or neglect of many desiderata .
Museums tend nowadays to be regarded

more and more as "cultural centers." It must
therefore be remembered that as such they are
visited not only by students but by people with
different backgrounds who, if a museum is near
enough and easy to reach, may come to it, even
with little time to spare, in search of instructive
recreation .
Though there is still a prejudice against the

building of museums in parks or gardens-on
the plea that this makes them more difficult to
reach and disturbs the tranquillity of such
places-these are becoming very popular as
the sites of new museums. They offer consider-
able advantages-a wider choice of detached
positions, thus reducing the risk of fire ; a rela-
tive degree of protection from dust, noise, vi-
brations, exhaust gases from motor engines or
factories, smoke from the chimneys of
houses and from municipal heating plants, the
sulphur content of which is always harmful to
works of art.
A belt of trees surrounding the museum

building serves as an effective natural filter for
dust and for the chemical discharges that pol-
lute the air of a modern industrial town ; it also
helps to stabilize the humidity of the atmo-
sphere, to which paintings and period furniture
are often sensitive . It is said that large trees, if
unduly close to the building, cut off or deflect
the light and thus diminish or alter its effect

Museums, The Organization of Museums, UNESCO,
Place de Fontenoy, Paris, 1967,

on color; but this disadvantage would appear to
be unimportant, or in any case easy to over-
come .
The surrounding land may offer space for an

annex, built at a suitable distance from the
museum itself, to house various types of equip-
ment and services (heating and electricity,
repair shop, garage, etc.), or the stores re-
quired for them (wood, textile materials, fuel
oils, etc .), which it would be unsafe or, for
some reason, inconvenient to stock in the main
building .
Moreover, space will always be available

-at least in theory-for future expansion,
either by enlargement of the original building
or by the construction of connected annexes ;
this is particularly important if the first project
has to be restricted in scale for reasons which,
though unavoidable, are likely to be transitory .

The beauty of a museum is considerably en-
hanced if it is surrounded by a garden which, if
the local climate is propitious, can be used to
advantage for the display of certain types of
exhibit, such as ancient or modern sculpture,
archaeological or architectural fragments, etc.

Part of the surrounding grounds may also
provide space for a car park .
The planning of a museum is an outstanding

example of the need not only for preliminary
and specific agreements but for close and un-
interrupted collaboration between the architect
and his employer .

There is no such thing as a museum planned
in the abstract, suitable for all cases and cir-
cumstances . On the contrary, every case has
its own conditions, requirements, characteris-
tics, purposes, and problems, the assessment
of which is primarily the task of the museum
director . It is for him to provide the architect
with an exact description of the result to be
aimed at and of the preliminary steps to be
taken, and he must be prepared to share in
every successive phase of the work-failing
which the finished building may fall short in
some respects of the many and complex techni-
cal and functional demands which e modern
museum must satisfy .

Another point to be considered is whether
the new building is to house an entirely new
museum (whose contents have yet to be as-
sembled) or to afford a permanent home for an
existing collection . In the first case we have the
advantage of a free approach to the problem
and can decide on an ideal form for the muse-
um ; but with the attendant drawback of be-
ginning our work in the abstract, on the basis
of entirely vague and theoretical assumptions
which future developments will probably not
confirm . In the second case we must take care
not to go to the opposite extreme by designing
a building too precisely adapted to the quality
and quantity of the works or collections which
form the nucleus of the museum ; future needs
and possibilities of development should always
be foreseen and provision made for them .

All this is part of the director's responsi-
bility .
Due regard should also be given to the spe-

cial character of the new museum-the quality
it already possesses and by which it is in future
to be distinguished-in relation to its collec-
tions. This may, of course, be of several kinds
(artistic, archaeological, technical, scientific,

etc.) and respond to various needs (cultural,
general or local permanence or interchange-
ability, uniformity of the exhibits or group
display, etc.) .

Naturally, every type of collection, every
kind of material, every situation has its own
general and individual requirements which
will considerably influence the structure of the
building and the form and size of the exhibi-
tion rooms and related services . It is no use
attempting to present a series of archaeological
or ethnographical exhibits, whose interest is
chiefly documentary, in the space and sur-
roundings that would be appropriate to a col-
lection of works of art, paintings, or sculpture
of great aesthetic importance, or to apply the
same standards to a museum arranged chrono-
logically and one whose exhibits are classified
in artistic or scientific categories ; nor in it pos-
sible to display a collection of small works of
art, such as jewelry, small bronzes, medallions,
miniatures, etc., in rooms of the size needed for
large objects of less meticulous workmanship,
which require to be seen as a whole and from a
certain distance .

Even a picture gallery cannot be designed in
such a way as to serve equally well for the exhi-
bition of old pictures and modern ones : for,
apart from the fact that aesthetic considera-
tions recommend different settings for the two
groups, it is obvious that a gallery of old
paintings is comparatively "stabilized," where-
as the appearance of a modern gallery is to
some extent "transitory," owing to the greater
ease and frequency with which additions,
changes, and rearrangements can be mode, In
the letter case, therefore, not only the architec-
tural features of the building but also its actual
construction must be planned with a view to
facilitating the rapid displacement and change-
over of exhibits . The transport of heavy statues,
the adaptation of space and the use of the
sources of light in the way and on the scale
most appropriate for particular works of art,
should be taken into account as well as the pos-
sibility either of grouping or of displaying them
singly, according to the importance and empha-
sis to be attributed to them .
A museum must be planned not only in rela-

tion to its purpose end to the quality and type
of its exhibits, but also with regard to certain
economic and social considerations . For in-
stance, if it is to be the only institution in the
town which is suitable for a number of cultural
purposes (theatrical performances, lectures,
concerts, exhibitions, meetings, courses of
instruction, etc.) it may be desirable to take ac-
count in the initial calculations of the financial
resources on which it will be able to rely, the
nature of the local population, the trend of de-
velopment of that population as revealed by
statistics, and the proportion of the population
which is interested in each of the museum's ac-
tivities .

In fact, the word "museum" covers a wide
range of possibilities, and the architect com-
missioned to design one must make clear-to
himself first of all-not only the specific char-
acter of the museum he is to build but the po-
tential subsidiary developments and related
purposes which can be sensed and foreseen in
addition to the dominant theme.
The future may see substantial changes in
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our present conception of museums. If the
architect who designs one allows in his plan
for easy adaptation to now fashions, new de-
velopments, new practical and aesthetic possi.
bilities, his work will be all the sounder and
more enduring . A museum is not like an exhibi-
tion, to be broken up after a short time and
brought together later in an entirely different
form . There should be nothing "ephemeral" in
its character or appearance, even where the
possibility of changes or temporary arrange-
ments is to be contemplated .

These considerations should be borne in
mind when the architectural plans for the
building are drawn up .

According to a prejudice which, though
gradually dying, is still fairly common, a muse-
um building should be imposing in appearance,
solemn, and monumental . The worst of it is
that this effect is often sought through the
adoption of an archaic style of architecture . We
are all acquainted with deplorable instances of
new buildings constructed in imitation of the
antique; they produce a markedly antihistoricsl
impression, just because they were inspired by
a false view of history . Another outmoded prej-
udice is that which demands s "classical"
setting for ancient works of art, as though their
venerable dignity would suffer and their aes-
thetic value be diminished if they were placed
in modern surroundings.
But though the style of the building should

be frankly contemporary and governed by the
creative imagination of its designer, architec-
tural interest must not be an and in itself but
should be subordinated to the purpose in view .
In other words we must not devote our entire
effort to designing rooms which will be archi-
tecturally pleasing ; it is at least equally impor-
tant that attention be concentrated on the
works exhibited, that their miss an valour be
ensured and their predominance established. A
museum in which the works of art were rele-
gated to the background and used to "com-
plete" a pretentious architectural scheme,
could not be regarded as successful ; but
neither could a museum which went to the
other extreme, where the construction was
subordinated to cold, mechanically functional
considerations so that no spatial relationship
could be created between the works of art and
other exhibits-a museum with a completely
impersonal atmosphere .

The ideal would seem to lie somewhere
between these two extremes-the aim being to
allow for that sense of proportion which should
always be in evidence when a museum is
planned, to ensure that the visitor will find
there the friendly, welcoming atmosphere, the
attractive and convenient features that ha en-
joys in his own house.

It is the difficult but essential task of the
architect, no less then of the director of a muse-
um, to bring the place into conformity with the
mentality and customs of every citizen of what-
ever rank and standard of education. Much
will depend on the level of taste of both men, on
their human qualities of sympathy and sensibil-
ity, which must go hand in hand with their
professional abilities and which cannot be
prompted or taught.

PLANS FOR SMALL MUSEUMS

The foregoing remarks apply to every new mu-
seum, whatever its size . We shall now consider
more particularly the principles and character-
istics on which the planning and construction
of small museums should be based.

By "smell museum" we understand any in-

stitution whose program and finances are re-
stricted so that, at least at its inception, the
premises built for it will be of limited size, in
most cases only one story high .

It is not so easy to determine precisely within
what limits the idea of the "little museum'' is
to be confined ; for while it may, at its smallest,
consist of one room, it may on the other hand
be of an appreciable extent, though still too
small to be properly described as a medium-
sized or large museum .
For the present purpose it may be assumed

that the "small museum" will not consist of
more than 10 to 12 medium-sized exhibition
rooms (16 X 24 sq ft) in addition to its other
services .
A new museum, even an this small stale,

cannot function efficiently unless it respects
the general principles of museogrephy and the
special possibilities for applying them which
are provided by the particular circumstances
governing its construction .

There are certain mussographical considera-
tions which must have a decisive influence on
the structure of the building, for instance, on
the arrangement of the rooms or the type of
roof chosen, and which are therefore of techni-
cal importance in the construction .
Consequently, the successful planning of a

museum entails the well-considered choice
and unerring application of these deciding
principles, whose chief theoretical and piacti-calaspectsIshall nowbrieflydescribe .

Natural Lighting

	

This is one of the subjects most
keenly discussed by museum authorities, and
is, indeed, of outstanding Importance . It was
believed at one time that electric light, being
easy to switch on, adaptable and unvarying in
its effects and able to give full value to architec-
tural features, might provide not merely an
alternative to the use of daylight in museums,
but a substitute for It . But experience has
forced us to recognize that-especially where
running expenses have to be

considered-day-light is still the bast means of lighting a muse-
um, despite the variations and difficulties
which characterize it at different seasons and
in different places . The building should there-
fore be so planned as to make the best use of
this source of light, even if certain other struc-
tural features have to be sacrificed as a result .

Daylight may coma from above or from the
side . In the former case suitable skylights will
be provided in the ceilings of the exhibition
rooms. In the letter case, one or more walls
will be pierced by windows, the height and
width of which must be decided according to
individual requirements (see Fig. 1a-j.).

Lighting from Above

	

This type of lighting, some-
times called overhead lighting (I dislike this
term, which seems too restrictive, ignoring the
possibility of directing the light from above at
any desirable angle), has long been favored by
the designers of museums, for it presents cer-
tain obvious advantages .

1 . A freer and steadier supply of light, less
liable to be affected by the different aspects of
the various rooms in the building and by any
lateral obstacles (other buildings, trees, etc.)
which might tend, by causing refraction or by
casting shadows, to alter the quantity or quality
of the light itself .

2. The possibility of regulating the amount
of light cast on the pictures or other exhibits
and of securing full and uniform lighting, giving
good visibility with a minimum of reflection or
distortion .

3. The saving of wallspace, which thus re-
mains available for exhibits .

4. The maximum latitude in planning space
inside the building, which can be divided with-
out requiring courtyards or light shafts .
5. The facilitation of security measures,

owing to fewer openings in the outside walls.

Compared with these advantages, the draw-
backs seem trifling and can in any case be re-
duced or overcome by suitable technical and
structural measures. They are:

1 . The excess of radiating light, or of dif-
fused light interspersed with irregular rays .
2. The disadvantages inseparable from any

system of skylights (increased weight of the
roof or coiling supports ; liability to become
coated with dirt ; risk of panes being broken ;
danger of rainwater infiltration ; condensation
of moisture ; admission of sun rays ; irradia-
tion and dispersion of heat, etc.) .
3. The monotony of the lighting, and oppres-

sive claustrophobic effect produced on visitors
called upon to walk through a long succession
of rooms lit from above.

4. The greater complexity of the architec-
tural and technical problems to be solved in
providing a roof which, while adopted to this
form of lighting, will effectively serve its vari-
ous purposes (problems relating to weather-
proof qualities, heating, maintenance, cleaning,
security, etc.) .
Lateral Lighting

	

This is provided either by ordi-
nary windows of various shapes and sizes,
placed at suitable intervals in the walls, or by
continuous openings ; both windows and
openings may be placed either at a level at
which people can see out of them or in the
upper part of the wall .
The solution adopted will be determined by

the type of museum and the nature of its exhib-
its, an the advantages end disadvantages vary
from one to another.
Windows at the usual level, whether separate

or continuous, have one serious drawback, in
that the wall in which they are placed is ren-
dered useless and the opposite wall practically
useless, because showcases, paintings, and
any other object with a smooth reflecting sur-
face, if placed against the wall facing the
source of light, will inevitably cause an inter-
play of reflections which impedes visibility.
These windows will, however, shed full and
agreeable light an exhibits placed against the
other walls and in the center of the room at a
correct angle to the source of light .

Advocates of lateral lighting point out that
this is particularly successful in bringing out
the plastic and luminous qualities of paintings
and sculpture created in past centuries, when
artists usually worked by such light .

All this must be considered in conjunction
with the proper use of the floor space, the
shape, arrangement, and sequence of the dif-
ferent rooms, their size and depth in relation to
the outer walls-the aim being to make the
most of the sources of light and to obtain the
greatest possible uniformity of lighting
throughout each room .
A definite practical advantage is, however,

that of rendering possible the utmost simplicity
and economy in the style of building, permitting
the adoption of the ordinary, nontransparent
roofing (flat or sloped) customary in the dis-
trict, and providing, thanks to the side win-
dows, a convenient end simple method of regu-
lating ventilation and temperature in museums
which cannot afford expensive air-condi-
tioning apparatus.
Another advantage of windows placed at the

ordinary level is that some of them can be
fitted with transparent glass, allowing pleasant
views of the countryside, gardens, or architec-
turally interesting courtyards . This provides a



Fig . 1

	

Different methods of admitting natural light from above . (a) Cross section . (b) to (h) Cross section and view
from above . (i) and (i) Cross section .

diversion, resting the visitor's eyes and re-
freshing his mind .

For this purpose it may be wise, even where
overhead lighting is adopted, to arrange a few
lateral openings for the passing visitor .
High-placed windows, especially if they oc-

cupy more than one wall, provide more light,
more closely resembling that supplied by sky-
lights, and leave all four walls free for exhibits :
but as they must be placed at a considerable
height, if visitors are not to be dazzled, the
rooms must be comparatively large and the
ceilings lofty . This means that considerable
stretches of wall will be left blank, and building
expenses will increase owing to the larger size
of the rooms .
The tendency nowadays is to abandon uni-

form lighting in favor of light concentrated on
the walls and on individual exhibits or groups
of exhibits, which are thus rendered more con-
spicuous and more likely to attract the visitor's
attention . Consequently, instead of lighting the
whole room, it is found preferable to light the
showcases from within, either by artificial
lighting or by backing them with frosted glass
which admits daylight from outside .

This is a possibility which the architect of a
small museum can bear in mind, making use of
it in special cases and for objects (glass, ce-
ramics, enamels, etc .) whose effect can be
heightened by such lighting . But it entails
special structural features which may compli-
cate the general budget .
Moreover, if the lighting system is too rigid,

too definitely planned to suit a particular
setting and to establish certain relationships
between that setting and the exhibits, it will
form an impediment by imposing a certain sta-
bility, tending to reduce the museum to the
static condition from which modern institu-
tions are striving to emerge-the present-day
being that a museum should make a lively, dy-
namic impression .

It therefore seems preferable, especially in
small museums, to choose an intermediate sys-
tem which can be adapted to varying needs and
necessary changes, even if it thus becomes
more difficult to achieve ideal results .

Utilization and Division of Space

	

In designing a mu-
seum the architect will also be decisively in-
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Fig . 2

	

(a) to (d) Floor plans for the location of doors in relation to the use of space . (e) 1 -Traditional location
of doors . 2 to 8 - Secondary doors . 9 to 15- Polygonal enclosures .

fluenced by the way in which it is intended to
utilize and divide the space to be devoted to the
displays . This, too, is of course closely con-
nected with the question of lighting, which we
have already discussed .
The modern tendency is to create large un-

broken spaces, which can then be divided up by
movable partitions or lightweight structures, to
be grouped or displaced as required .
The traditional system is the contrary one of

dividing the space, by means of permanent
walls, into rooms of various sizes, which may
be either communicating or independent (con-
nected, in the letter case, by passages or side
galleries) (see Fig . 2a-e) .
A small museum may do well to adopt an

intermediate system with a succession of av-
erage-sized rooms (for the display of perma-
nent collections whose contents will not
change, such as those received through be-
quests, donations, etc .) and one or more large
rooms which can be variously divided up when
required by movable partitions or light struc-
tures .
The structure of the building and, with it,

the interior and exterior technical features,

will vary according to the purpose for which it
is intended . Requirements and costs will be
different in each separate case, for it is evident
that the larger the surface to be roofed in one
span without intermediate supports, the
greater the technical problem and the cost of
the roof . Furthermore, the architect's calcula-
tions for the various features of a coordinated
project (plan, circulation, lighting, etc .) will
not be the same if the project relates to rigid
construction subdivided by permanent wells,
or to flexible construction, adjusted to the
changes periodically effected in the museum .

Museum Services Before considering the plan-
ning of the museum it is essential to determine
the size and location of the various services .
In other words, we must decide how much
space can end should be allocated for sub-
sidiary activities, or for those necessary to the
functioning of the museum in its relationship
with the public (offices, rooms for meetings
and lectures, library, documentation service)
on the same floor as the exhibition rooms,
end which services and technical plant (heating
and electrical apparatus, storerooms, work-

shops, garage, etc .) can be housed in the base-
ment or, if possible, in special outlying build-
ings to be built as annexes, at a convenient
distance from the main building .

It should be remembered that the usual
custom is to set aside for these purposes en
area which may be as much as 50 percent of
the total space available. In small museums
this proportion may be reduced . But the fact
remains that two conflicting needs have to be
reconciled : on the one hand there must be
easy communication between the public rooms
and the museum services, since this makes
for smooth relations between visitors and
staff ; on the other hand it must be possible to
separate these two sections, so that they can
function independently at any time . This is
necessary chiefly to safeguard the collections
et times when the building is closed to the
public while the curators or office staff are
still at work end the library and lecture hall
in use .

Planning

It is hardly necessary to explain, before em-
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barking upon a discussion of the different
questions that may arise when a small mu-
seum is being planned and built, that my aim
is merely to put forward certain suggestions
to serve an practical pointers, based on experi-
ence of the subject, with no intention of tres-
passing upon the domains of the various
technical authorities who must inevitably be
consulted .

The Exterior A museum which is to be built
in an isolated spot or reserved space (park,
garden, etc .) needs to be surrounded by an
enclosure, especially if the site forms part
of an extensive area . For the visitor, this
enclosure will provide a foretaste of the
museum's architecture, and thus must not
constitute a "psychological barrier," though
the fundamental aim of security, which it
has to serve, must not be sacrificed .

If, on the contrary, the museum is to over-
look a public street, it will always be advisable :
(a) to separate it from the stream of traffic
by a belt of trees or even by flowerbeds ; (b)
to set back the entrance in a quiet corner :
(c) to allow space for a public car park .
The architect should think of the building

he has been asked to design as an organism
capable of growing, and therefore provide
from the outset for suitable possibilities of
expansion, so that when the time comes for
this it will not require far-reaching and costly
alterations . He should regard the portion to be
built as the nucleus of a cell, capable of
multiplying itself or at least of joining up,
according to plan, with future enlargements .
Where space permits, it is beat to allow for

horizontal expansion, as this, though more
expensive, has the twofold advantage of
enabling all the display rooms to be kept
on one level and of leaving the roof free for
overhead lighting .
Renouncing all pretensions to a monumental

style, the outward appearance of the building-
especially if overhead lighting is adopted, so
that there are no windows to break the sur-
face-should be distinguished by a simple
balance of line and proportion and by its
functional character .

Arrangement Any general plan of construction
which entails an apportionment of premises
is closely bound up with the purpose of the
museum and the nature, quality, and principal
components of its collections . Each type of
museum has different requirements, which
may be met by various architectural methods .

It is difficult to give any exact classifica-
tion of the different types of collections, but
we can offer a very brief one, if only to indi-
cate the wide range of demands the designer of
a museum may be called upon to meet :

1 . Museums of art and archaeology . The
size of the rooms and height of the ceilings
will be determined by the nature and dimen-
sions of the works to be exhibited . It is not
difficult to calculate a practical minimum cap-
able either of accommodating old paintings,
which are usually large, or medium-sized
modern canvases ; a suitable room might
measure about 16 by 23 ft, with wall accom-
modation to a height of about 14 ft . In the case
of furniture, or of examples of decorative art
(metal, glass, ceramics, textiles, etc .) to be
displayed in showcases, the ceiling need not be
as high . If pictures and sculpture are to be
shown separately, their settings must be dif-
ferent from the point of view of space and
lighting . For silver, jewelry, or precious
objects, it may be better to use showcases set
in the wells-which can thus be equipped with
locking devices and antiburglar safeguards-
lit from within, the rooms being left in semi-
darkness . Rooms lit by artificial means rather

then by sunlight are best for drawings, en-
gravings, watercolors, and textiles . Such
rooms may be long and narrow rather then
square-rather like corridors or galleries-as
the visitor has no need to stand back in order
to look at the exhibits, which will be arranged
in showcases against the longest walls .

2 . Historical or archival museums . These
need less space for the showcases in which
their exhibits are placed, and comparatively
large and numerous storerooms for the docu-
ments kept in reserve . Relics and papers are
best shown in rooms equipped with suitable
protective devices and artificially lighted,
though some use may also be made of indirect
natural light .

3 . Ethnographic and folk museums . The
exhibits are usually displayed in showcases .
They are often large and cumbersome, re-
quiring a good deal of space . Considerable
space is also needed for reproducing typical
surroundings, if this is done with genuine
pieces and properties or full-sized replicas .
Strong artificial lighting is generally used as
being more effective than daylight .
4 . Museums of physical and natural sci-

ences, technological or educational museums .
Owing to the great variety of collections in-
volved, their division into sections and the
necessary scientific cataloging, these mu-
seums differ in size end in architectural and
functional characteristics . Where the exhibits
are arranged in series (minerals, insects, fos-
sils, dried plants, etc .), medium-sized rooms
may suffice, whereas reconstructions and
built-up displays of animals or plants demand
considerable space and special technical fea-
tures (for instance, means of keeping the
special materials and preparations in good
condition, unaffected by the atmosphere, or
equipment for maintaining aquaria, permanent
film displays, etc .) . This type of museum
needs laboratories for the preparation and
upkeep of certain exhibits (stuffing, drying,
disinfecting, etc .) .

It thus rests with the architect to decide,
for each of these types of museum, what ar-
rangement will beat satisfy the particular
conditions, purposes, and requirements in-
volved .

There can never be any objection to adopting
the modern principle of a building so con-
structed that its interior can be adapted,
divided, and altered to meet the varying de-
mands of successive exhibitions . If this is
done, the most important thing is that the con-
struction shall be "flexible," that is, capable
of adaptation to the different features it must
simultaneously or successively contain, while
preserving unchanged its general framework-
entrances and exits, lighting system, general
services and technical installation . This princi-
ple is particularly valuable in smell museums
end in any others which must allow for en-
largements not always foreseeable at the
outset .

The internal arrangement of the available
space, the distribution and style of the gal-
leries can then be either temporary or compara-
tively permanent . In the former case, use will
be made of movable partitions, panels of
lightweight materiel (plywood or thin metal
frames covered with cloth, etc .) fitted into
special supports or into holes or grooves
suitably placed in the floor ; these can either
be separate or arranged in groups held together
by bolts or hinges .

This system is very practical for small
museums which intend to follow a definite
cultural program including successive loan
exhibitions of works of art, and are therefore
obliged to make frequent changes, dictated
by circumstances, in the size and appearance
of their galleries . It has, however, the draw-

backs that all the interior structure is inde-
pendent of the outer walls of the building and
made of comparatively fragile materials which
are expensive to keep in repair ; moreover
the place never looks settled, but rather
mechanical and disjointed-en effect which
is displeasing to the eye unless the architect
designs the component parts with great taste .

Other objections to this method include the
difficulty of preparing new catalogs and guides
to keep pace with the changes, and of over-
coming the conservatism of a great proportion
of the public ; and, above all, the consequent
impossibility of arranging circulation within
the building, and other matters affecting the
division of space on a permanent basis . These
things have to be left to the organizers of each
successive exhibition, and therefore cannot be
included in the architect's original plan .

If, on the other hand, the interior apace is to
be divided up in a more or less permanent man-
ner, the question of "flexibility" being set aside
until the comparatively distant time when
the original plan of the museum comes to be
radically altered, than the dividing walls can
be really "built" to lest, even if lightweight
materials are employed . For their role will be
reduced to providing a background for works
of art, for showcases, or for any exhibits hung
on them, and to supporting their share of
whatever type of roof or ceiling is chosen .

fn this case the interior arrangement will
be very similar to, if not identical with, that
of a museum of the traditional type, planned
as a complete building with all its sections
permanently fixed and the size and shape of
its rooms settled once and for all .

In this kind of structure it is more then
ever necessary to plan with a view to enabling
the public to circulate and to arranging the col-
lections and services in the most rational and
functional manner possible .

The question of circulation must be studied
attentively, so that the arrangement and the
itinerary will be clear not only to anyone
looking at the ground plan of the museum
but also to anyone walking through the rooms .
It should be planned to fit the logical order
of the exhibition, whether that order is gov-
erned by chronology, by the nature of the
material displayed, or as in a scientific mu-
seum, aims at providing a connected sequence
of practical information .

Though a compulsory, one-way route may
not be entirely desirable in a large museum,
it is satisfactory and one might say logical
in a smell one, as it saves space and facilitates
supervision . Visitors should not have to turn
back and return through rooms they have al-
ready seen, in order to reach the exit . They
should, however, be able to turn off on their
way round if they wish to cut short their visit
or confine it to certain things that particularly
interest them .

So, even if a museum is to show a series
of selected works of the first quality, we should
consider the possibility of arranging them in
proximity to one another in such a way that
they can be seen without the necessity of
traversing the entire building . For example,
in a succession of rooms surrounding an inner
courtyard (see Fig . 3) .
Care should always be taken, however, to

avoid the confusion of too many adjacent
doors, or of rooms running parallel to one
another ; visitors must not be made to feel
that they are in a maze where they can easily
lose their way .

If the designer's preference or the demands
of space result in a series of rooms ell set
along the same axis, it may be desirable to
connect them by a corridor . But this should
not be the only means of access to the rooms,
for if the visitor is forced to return to it each
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Suggested floor plan for e small museum .

time, fatigue and bewilderment will be much
increased .

Entrance However many outside doors may
be found necessary for the various museum
services (but these should be as few as pos-
sible, to facilitate supervision and security
measures), there must be only one public en-
trance, placed quite separately from the others.
This should lead into a vestibule where certain
essential services will be located-sale of
tickets, information service, and sale of
catalogs and postcards . In a small museum
one person will of course be responsible for

all this, and the necessary installation must
be carefully planned to ensure the most
practical form and arrangement . The official
in charge should not be confined to a booth be-
hind a window, but should be able to move
about freely and leave his [her) position when
circumstances require .

In a little museum it would be particularly
unsuitable to design the entrance hall on a
massive or pompous scale, as was customary
in the past, making it unnecessarily lofty, and
to decorate it in would-be monumental style,
like the atrium of a classical temple, with
arches and pillars . Modern architects tend
increasingly to reduce overhead space and give
the greatest possible width and depth, pro-
ducing a balanced effect of greater intimacy
and attraction . It is important for the entrance
hall to seem attractive even to the casual pas-
serby-who is always a potential visitor to the
museum . It should provide an easy introduction
to the building, a point from which the indi-
vidual visitor can find his way without dif-
ficulty and where large parties can be greeted
and assembled . It must therefore be fairly
spacious, and provided with the strict mini-
mum of sturdily built furniture (one or two
tables for the sale of tickets, catalogs, etc .,
a cloakroom, a few benches or chairs, a notice
board, a general plan of the museum to guide
visitors, a clock, and perhaps a public tele-

phone booth and a letterbox) . It is not advis-
able to have only one door from here into the
exhibition rooms ; there should be two, an
entrance and an exit, far enough apart to
prevent delay should there be a crowd but
placed in such a way that both can be easily
watched at the same time .

In museums where arriving and departing
visitors are to be mechanically counted, an
automatic turnstile should be installed, serving
both doors but placed at a sufficient distance
from the main entrance and the ticket office .
Another possible method is that of the photo-
electric cell, but the objection to this is that
when visitors are crowding through the turn-
stile the record may not be accurate . In mu-
seums where admission is free, attendance
can be computed for statistical purposes more
simply by the custodian with a manual coun-
ter-which will avoid adding an unnecessary
complication to the fittings of the entrance
hall .

Exhibition Rooms-Shape and Requirements A mu-
seum in which all the rooms are the same size
becomes very monotonous . By varying their di-
mensions and the relation between height and
width-and also by using different colors for
the walls and different kinds of flooring-we
provide a spontaneous and unconscious stim-
ulus to attention (see Fig . 4a-f) .

Fig . 4

	

Different ways of dividing up exhibition space .
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In 1942, Mies van der Robe devoted a great deal of attention to the theoretical design of a museum for a
small city to provide a setting for Picasso's painting Guernica . The building is designed to be as flexible as possible,
consisting simply of a floor slab, columns, roof plate, free-standing partitions and exterior walls of glass .

The relative "absence of architecture" intensifies the individuality of each work of art and at the same time incor-
porates it into the entire design .

One of the museum's original features is the auditorium which consists of free-standing partitions and an acoustical
dropped ceiling .
"Two openings in the roof plate (3 and 7) admit light into an inner court (7) and into an open passage 13) . Outer

walls (4) and those of the inner court ere of glass . On the exterior, free-standing walls of stone would define outer
courts 11) and terraces (10). Offices (2) and wardrobes would be free-standing . A shallow recessed area 15) is pro-
vided, around the edge of which small groups could sit for informal discussions . The auditorium (8) is defined by
free-standing walls providing facilities for lectures, concerts and intimate formal discussions . The form of these
walls and the shell hung above the stage would be dictated by the acoustics. The floor of the auditorium is recessed
in steps of seat height, using each step as a continuous bench . Number (6) is the print department and a space for
special exhibits . Number (9) is a pool ." (From P. C . Johnson, "Mies van der Rohe," Museum of Modern Art, New
Yolk, 1947 .1

to the windows, because otherwise the two
walls meet in a dark corner where nothing
can be exhibited . But if the daylight is admitted
not through a vertical or comparatively narrow
window, but through a "ribbon" of glass run-
ning the whole length of the wall, the problem
is not the same . In this case the two end walls,
meeting the outside wall from the normal
direction, or at a slight angle, will be well
lit throughout their length ; the doorways can
therefore be placed at the furthest extremities,
thus adding to the effective depth of the room .
One important fact should be remembered

when the shape of the rooms is being decided .
A square room, when it exceeds a certain size
(about 23 sq ft), has no advantage over an
oblong one, either from the point of view of
cost (roof span) or from that of the use of space
in the satisfactory display of the exhibits,
expecially if they are paintings .

It is sometimes found advisable to place
a work of art of outstanding interest and
exceptional value in a room by itself, to attract
and concentrate the greatest possible attention .
Such a room need be only large enough to
accommodate a single work ; but there must
always be enough space for the public to
circulate freely. Galleries intended for perma-
nent exhibitions may, on the contrary, be of
considerable size, though it is never advisable
for them to be more than about 22 ft wide, 12
to 18 ft high, and 65 to 80 ft long .

Monotony also results when a number of
rooms follow one another in a straight line .
Even where this cannot be entirely avoided,
the rooms should be so constructed that the
doors are not opposite one another, providing
a "telescopic" view through the building .
An uninterrupted prospect of the long route
ahead is usually found to have a depressing
effect on visitors .

There are, however, undoubted advantages
in being able to see into several rooms at the
same time ; it is a help, for instance, in directing
visitors, and for security purposes .

On the other hand, by varying the positions of
the doors we are also able to place the visitor,
from the moment of his entrance, at the point
chosen by the organizer of the display as the
best for conveying an immediate and striking
impression of its general contents, or for giving
a view of the most important piece in that
particular room . In principle, the door should
be placed in such a way that a visitor coming
through it will see the full length of the op-
posite wall . It is therefore not advisable for it
to face a window, since the visitor will then
be dazzled just as he comes in .
With regard to the shape and size of the

rooms, I have already pointed out that dimen-
sions should be varied so as to stimulate the
attention of the public and should also be
adapted to the size of the exhibits .

1 ought perhaps to repeat here, for the sake

of clarity, that the form and size of the rooms
will also depend to some extent on the lighting
system chosen . Overhead lighting allows
greater diversity of shape (rectangular, polyg-
onal, circular, etc .) because the lighting can
always be arranged on a scale to suit the room.
Oblong rooms, divided by partitions to a certain
height, but with one ceiling and skylight,
should however be avoided ; this system has
proved unsatisfactory both from the aesthetic
and from the functional points of view .

The practice of rounding off the corners
of rectangular rooms is also going out of
fashion, as it has been found that the advan-
tage of unbroken walls and the impression of
better use of light in a more compact space
are offset by the resultant monotony, and that
the general effect is not pleasing to the eye .

Lateral lighting requires shallow rooms,
their walls set at an oblique angle to the source
of light . But the larger the windows, the more
difficult it becomes to prevent light from
being reflected in the works placed against
the opposite wall . It is undeniably difficult
to give a pleasing appearance to these asym-
metrical rooms ; the taste of a fine architect
is needed to give them character and harmony,
either by careful attention to spatial propor-
tion or by the use of different colors for the
walls end ceiling .

Theoretically, the door between two laterally
lit rooms should be placed near the wall next



Cultural

SMALL MUSEUMS

PLANNING THE SMALL MUSEUM

The objective of the proposed museum should
be clearly defined, as well as the geographic re-
gion, the subject (history, natural history, or art)
and extent of display and other services .

The following is an example of a suitable basic
statement for a small museum :

The basic objective of the Museum is to collect, pre-
serve, study and exhibit significant objects of the com-
munity, and provide related educational services in
order to increase public knowledge and stimulate cre-
ative activity.

This statement should have further definition
by incorporating a reference to the type of collec-
tions, whether human history, natural history or
art.
A good museum includes these basic functions :

(1) curatorial, (2) display, (3) display preparation,
(4) education . In order to realize both objectives
and functions, certain facilities and spaces are
essential .

There must be sufficient diversification of
spaces to allow each function to be undertaken
separately while at the same time combining cer-
tain activities in a single area as required for
economy in a small museum . Because of the many
and varied kinds of tasks which a museum has
to perform, it is absolutely impossible to maintain
good housekeeping and curatorial procedures
without separation of functions into separate
rooms . This relation between functions and physi-
cal facilities is summarized in the following .

The Technical Requirements of Small Museums,
Raymond O . Harrison, M.R .A] .C . Technical Paper No .
1, Canadian Museums Association, Ottawa, Ontario,
1966 .

Fig. 1

	

Space organization diagram .

Functions Space required

l . Curatorial Functions
a. Collection, preservation, identification, documentation, study, restora- a . Office-workroom, Workshop

tion .
b. Storage of collections. b . Reserve Collection Room

2 . Display Function
Thematic and changing displays of selected objects and . documents from Display Gallery
the collections arranged to tell a story .

3 . Display Preparation Function
The preparation of exhibits. Workshop,

Office-workroom

4 . Educational and Public Functions
This term has been expanded to include all public functions . .
a . Lectures, school tours, society meetings, films, and social functions . a . Lecture room,

Chair storage closet,
Kitchenette

b . Reception, information, sales, supervision of display gallery . b. Lobby
Sales and Information Counter

c . Public requirements . c. Cloak room,
Washrooms

S . Other Services
a . Mechanical . a . Heating-ventilation plant
b . Janitorial . b . Janitor's closet
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Fig. 2 Basic plan 1 .
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Basic plan 2.
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ORGANIZATION OF SPACE

The next step in the planning of a museum is
the working relationship between these various
functions . The planning of a good museum must
reflect the most efficient manner in which the vari-
ous tasks are carried out individually and in rela-
tionship to each other, without one adversely af-
fecting the other. A major consideration in this
planning is the matter of future expansion and
construction in several stages .

The diagram (Fig . 1) illustrates the most effi-
cient working arrangement,

To illustrate the manner in which a good small
museum may be planned on the basis of the or-
ganizational diagram, three basic plans are pre-
sented as examples, ranging from the smallest
possible at 1960 sq ft, up to 3823 sq ft, and
therefore representing three different capital ex-
penditures and operating costs . All plans incorpo-
rate provisions for future expansion and construc-
tion in several stages as a basic principle .

It should be further noted that the museum
plans shown are based upon collections compris-
ing smaller types of specimens and artifacts.
Large equipment, vehicles, and farm machinery
would require considerably more space although
the basic functions outlined earlier would still ap-
ply . The following is a summary of some main
features .

Basic Plan 1
This plan (Fig . 2) shows the absolutely minimum
sizes of spaces required for an effective minimum
museum . It will be noted that the display area
is only about 40 percent of the area of the build-
ing .

Future expansion of the existing collection stor-
age room can take place as the collections grow,
while the existing display room also can be in-
creased in size as required . Future addition of
a lecture room off the lobby can also be achieved
so that the educational functions of the museum
can be expanded . Note that these additions can
be made without complication to the roof struc-
ture of the original plan . The number of perimeter
display cases shown would be ample to maintain
and ensure changing displays.

Basic Plan 2
This (Fig . 3) is an expansion of Plan 1, with allow-
ance for further expansion of the display, collec-
tion, and educational functions in the future . The
number of perimeter cases shown would be ample
for the story theme and changing exhibits while
the center of the room may have larger items,
photographic panels or special feature displays .
The display room is 33 percent of gross.

GALLERY DESIGN*

The average American museum visitor (Fig . 4),
if a man, is about 5 ft 9 1/4 in tall, and his eye
level is 5 ft 4 3/4 in ; the average woman is about
5 ft 3 1/4 in tall, and her eye level is 4 ft 11 3/4
in . Thus, the mean adult eye-level height is about
5 ft 2 1/4 in . With little eye movement, people
usually see and recognize with ease things that
are within an approximately elliptical cone of vi-
sion, with the apex of the cone at the eye-level
height . Studies have shown that, in general, the

* Reprinted with permission from Technical Leaflet
#52, Gallery and Case fxhi6il Design, by Arm into Neal,
Copyright 1969 by the American Association for State
and Local History, 1400 8th Avenue South, Nashville,
TN 37203 .

Fig . S Difficulties encountered in viewing details
more than 3 ft below or 1 ft above one's eye level.

adult museum visitor observes an area only a
little over 1 ft above his own eye level to 3 ft
below it at an average viewing distance of 24-
48 in (Fig . 5) . Arranging objects and labels
above and below these limits places a strain on
seldom-used muscles and produces aching backs,
tired feet, burning eyes, and stiff necks . Some
quite large objects, such as totem poles or dino-
saurs, will inevitably soar above these viewing
limits, and, in this event, the visitor must be per-
mitted space to back far enough away from the
object to comprehend it without becoming a case
for an orthopedic specialist (Fig . 6) .

The flow of visitors is like the flow of water
in a stream . If the cases are arranged with gently
curving lines to take advantage of this pattern
of movement (Fig . 76), visitors will find the room
more attractive and can progress easily with the
line of the case . Often the arrangements can be
staggered (Fig . 7c) which produces a certain
mystery and a desire on the part of the visitor
to peek around corners to see what is next . It
is not always necessary to have a wide opening
into a hall . Cases that are arranged to narrow
the entrance a bit (Fig . 7d), so that the hall
inside then opens out, provide a certain amount
of interest .

Fig . 4

	

Measurements of adult and six-year-old visitors in relation to cases .

Fig . 6

	

Viewing distance should increase with greater size of object .
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Possible gallery arrangements .
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DIAGRAMS OF ESSENTIAL LIBRARY
ELEMENTS

Three diagrams have been prepared as an aid
to visualizing the functional relationships of the
principal areas in typical small libraries . These
diagrams are for libraries for towns of 5,000,
10,000 and 25,000 persons respectively .
They are meant to clarify relationships and cir-

culation patterns . They definitely are not building
plans, nor do they constitute the only possible
relationships between the program elements . It
is intended that they assist in understanding the
interrelationships between the major program ele-
ments.
They are intended to suggest a starting point

for the planning of the library and represent
minimum standards . They are derived from "In-
terim Standards for Small Public Libraries: Guide-
lines Toward Achieving the Goals of Public Library
Service ." ALA-Public Library Association, Chi-
cago, 1962 . (See Table 2 on p . 345.)

1 . The Library for the Town of 5,000
Population
The basic principles when planning for the library
(Fig . 1) are :

1 . Location to insure maximum accessibility
2 . Simplicity of design concept
3 . Ease of supervision by library staff
4 . Provision for future expansion
The basic statistics of the library are :

Staff : One and one-half persons, including a professional
librarian and a part-time assistant.

These are approximates only and will, of course,
vary with each community.

II . The Library for the Town of 10,000
Population
This library (Fig . 2) in many respects is an ex-
panded version of the first one . The basic princi-
ples and relationships are the same . The staff
and space requirements are approximately twice
those of the first.

The larger size permits the development of spe-
cial areas that add to the usefulness of the library
and enable it to provide better services . Some
of these may be: a special area in the children's
section for storytelling and related activities, ex-
panded reference, and separate periodical areas.
A small meeting room may be a useful addition
to the program .

The basic requirements for this library are:
Staff : Three persons : a professional librarian, an assis-

tant, and part-time clerical and page help equivalent
to one full-time person.

III. The Library for the Town of 25,000
Population
This library (Fig . 3) in function is more complex
than the previous libraries . To the three basic
functional areas of the library, which are ex-
panded and elaborated on, there usually is added
a fourth, a community function, often in the form
of a meeting room or small auditorium . There
may also be (Fig . 4):

Special exhibition space
Special exhibition rooms
Study area with carrels near the stacks
Small meeting rooms
Audiovisual rooms or booths
The circulation pattern is more complex . A sep-

arate entrance for children is highly desirable .
Access to the community facility by the public
after normal library hours is required. A library
of this size may be a two-level structure . On the
diagram (Fig . 3) we have indicated these circula-
tion requirements . Note the separate staff and
public circulation between levels . The basic re-
quirements for the library for the town of 25,000
persons are:

Staff : Ten-this might be broken down to include two
professional librarians, a college graduate, three as-
sistants, and four other persons, divided between cleri-
cal and pages .

A . Anthony Tappc, ALA., Guide to Planning a Library
Building, Huggens and Tappe, Inc ., Boston, 1968 .

Fig. 1

Book Collection: 15,000 volumes
Space for book collection : 1,000 sq ft
Space for readers : 700 sq ft
Staff work space : 500 sq ft
Estimated additional span for utilities,

circulation, and miscellaneous : 800 sq ft
Total estimated floor space: 3,500 sq ft

Size of book collection : 20,000 volumes
Space for the book collection : 2,000 sq ft
Space for readers (40 seats min .): 1,200 sq ft
Staff work space: 1,000 sq ft
Estimated additional space for utili-

ties, circulation, and miscellaneous : 2,800 sq ft
Total estimated floor space 7,000 sq ft

Space for book collection: 5,000 sq ft
Reader space (minimum of 75 seatsl : 2,250 sq ft
Staff work space : 1,500 sq ft
Estimated additional space required

for special uses, utilities, and
miscellaneous : 6,250 sq ft

Total estimated floor space : 15,000 sq ft
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readily available elsewhere in the community.
They should be located for easy supervision so
that they may be used for quiet reading and
study when not needed by groups .

No single type of building is satisfactory for
all public libraries . Each building is likely to be
different, and its differences should be directly
related to its service program.

The library building should be located in or
near the community shopping center and at street
level if possible . Adequate parking should be
available nearby .

Fig . 4

	

Floor plan of a library . Source : U.S . Naval Facilities Engineering Command, Department of the Navy,
Washington, D.C .

BRANCH LIBRARIES

A branch library can play an important role as
a cultural center . In addition to providing books,
it can provide record and tape lending, music-
listening facilities, visual-aid facilities, and lecture
series as well as act as a general information
center. With such an expanded role, the library
or cultural center will be an important element
in the neighborhood . Figs . 1 and 2 are possible
floor plans.

Regardless of the size of the community, its
library should provide access to enough books
to cover the interests of the whole population .

Manual of Housing/Planning and Design Criteria, De
Chiaro and Koppelmon, Prentice-Hall, Inc ., Englewood
Cliffs, N.J ., 1975 .

1 . Libraries serving populations from 5,000 to
50,000 require a minimum of 2 books per capita .
2. Communities up to 5,000 persons need ac-

cess to a minimum of 10,000 volumes, or 3 books
per capita, whichever is greater .

The library building should provide space for
the full range of library services . All libraries
should have designated areas for children's,
young adult, and adult materials .

Multipurpose rooms should be provided for
meeting, viewing, and listening by cultural, educa-
tional, and civic groups unless such facilities are

Cultural

LIBRARIES
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SPACE REQUIREMENTS

The program statement, which includes objec-
tives, activities, and requirements, will spell
out total needs in terms of square feet of floor
space . Generally speaking, the total need may
be divided into five categories : space for (1)
books, (2) readers, (3) staff, (4) group meet-
ings, and (5) mechanical operations and all
other (stairways, elevators, tbilets, etc .) .
Actual space allocations will tend to vary in
accordance with the library service program
in relationship to community needs .' Table
1 provides general guidelines for programming
the total building, end Table 2 provides guide-
lines for interior space in relation to popula-
tion and size of the book collection .

Space for Books
To a large extent the amount of book shelving
required will depend on the size of the library
service area and whether the library is a mem-
ber of a library system . Most library planners,
when estimating the size of the book collection,
apply a standard which ranges from three
books per capita (smallest communities) to one
and one-half books per capita (largest cities) .
In any event enough book shelving should
be provided to plan for 20 years' anticipated
growth .
The program statement should also include

a detailed analysis of the amount of shelving
needed . It should be presented in terms of
category, location, and linear feet . Categories
found in nearly all public libraries include
adult fiction and nonfiction ; children's books ;
books _for young adults ; reference books ;
bound, unbound, and microfilmed newspapers ;
bound, unbound, and microfilmed periodicals ;
local history books ; less used books for the
bookstacks ; and special subject collections .
Allowances should be made also for nonbook
materials (i .e ., phonograph records) which are
often accommodated on library shelving .

Despite the fact that there is considerable
variation in the size of books, there are several
reliable formulas which may be used to esti-
mate the amount of space required for books .
These are : open reading rooms, 7 volumes
per lineal foot, or 50 books per foot of standard
height wall shelving, or 100 books per foot
of double-faced shelving ; bookstack areas, 15
books per square foot (includes aisles), or 2

Local Public Library Administration, Interna-
tional City Managers Association, Chicago,III ., 1964 . With illustrations from Harold L .Roth, Ed ., Planning Library Buildings far Ser-
vice, American Library Association, Chicago,1964 .

' Much of the discussion on space standards
is based on Joseph L . Wheeler, The Effective
Location of Public Library Buildings (Urbane :University of Illinois Library School, Occasion-
al Papers, No . 52, 1958), 50pp . ; Joseph L .
Wheeler and Herbert Goldhor, Practical Admin-
istration of Public Libraries (New York :
Harper and Row, 1962), pp . 553-60 ; American
Library Association, Subcommittee on Stan-
dards In Small Libraries, Public Library Associ-
ation ; Interim Standards for Small Public Li-
braries : Guidelines Toward Achieving the
Goals of Public Library Service (Chicago : The
Association, 1962), 16pp . ; and Russell J .
Schunk, Pointers for Public Library Building
Planners (Chicago : American Library Associa-
tion, 1945), 67pp .

Figures 1 to 9 by Francis Joseph McCarthy,
FAIA .
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books per cubic foot . Approximately 50 long-
play phonograph records may be shelved in
one lineal foot of wall shelving . It is important
to note that these formulas are given for full
capacity . Under normal conditions, one-third
of each shelf should be left for future expan-
sion . (See Figs. 1 to 3 .)

Space for Readers
Reader seating requirements should be deter-
mined for at least 20 years ahead . Two princi-
pal sources of information which library
building planners will find equally useful for
this purpose are first, a careful analysis of

Fig . 1

	

Optimum shelving conditions for adults .

Fig . 2 Optimum shelving conditions for teen-agars .

Fig . 3 Optimum shelving conditions tui children .
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TABLE 1

	

Experience Formulas for Library Size and Costspurely local needs, and second, existing, time-
proven formulas applied as a basic guide.
The most important factor In determining

reader space needs is of course the reading
potential of the people who will use the library .
A conveniently located, attractive library will
stimulate dramatically increased library use.
Serious errors can result when estimates are
based on use of the old, existing library.
As noted earlier an additional problem that

must be carefully evaluated is providing an
adequate number of seats for use by readers
during peak periods. This problem has been in-
tensified in recant years due to the increase in
school attendance and the newer methods of
instruction which involve extensive use of
reference and supplementary materials by stu-
dents of all ages . Since these periods of peak
use occur irregularly, it is not economical to
provide reading rooms which will be large
enough to accommodate abnormally large
crowds . Therefore, some libraries have at-
tempted to solve this problem by locating
multipurpose rooms adjacent to adult reference SOURCE : Joseph L . Wheeler and Herbert Goldhor, Practical Administration of Public Libraries INew York : Harper and Row,

19621 p . 554.

TABLE 2

	

Guidelines for Determining Min imum Space Requirements

SOURCE : American Library Association, Subcommittee on Standards tot Small Libraries, Public Library Association, Interim Standards for Small Public Libraries : Guidelines Toward Achieving
the Goals of Public Library Service (Chicago : The Association, 1962), p 15 . This brief 16-page report is based on standards set forth in ALA's, Public Library Service; A Guide to Evaluation with
Minimum Standards . It is intended to provide interim standards for libraries serving populations of less than 50,000 until these libraries can meet the standards of ALA's Public Library Service .

'Libraries in systems need only to provide shelving for basic collection plus number of books on loan from resource center at any one time .
to standard library shelf equals 3 lin ft.
*Space for circulation desk, heating and cooling equipment, multipurpose room, stairways, supplies, toilets, etc ., as required by community needs and the program of library services .

Population
size

Book
stock-
volumes

per capita

No . of
seats

per 1,000
population

Circulation-
volumes

per capita

Total
sq ft

per capita

Desirable,
first
floor,
sq ft

per capita

Under 10,000 3h-5 10 10 0.7-0.8 0.5-0 .7

10,000-35,000 2rti-3 5 9.5 0.6-0.65 0.4-0 .45

35,000-100,000 2,A-2,1 3 9 0.5-0 .6 0.25-0.3

100,000-200,000 1 ,A-2 2 8 0.4-0 .5 0.15-0.2

200,000-500,000 1Y4-lh lti 7 0.35-0.4 0.1-0 .125

500,000 and up 1-iA 1 6.5 0.3 0.06-0.08

Population
served

Size of
book

collection,
volumes

Shelving Space'

Linear
feet of

shelvingt

Amount of
floor

space,
sq ft

Reader space,
sq it

Staff work
space,
sq ft

Estimated
additional
space
needed,
sq ft$

Total
floor
space,
sq ft

Under 2,499 10,000 1,300 1,000 Min . 400 300 300 2,000
for 13 seats, at
30 sq ft per
reader space

2,500-4,999 10 .000, 1,300 . 1,000 . Min . 500 300 700 2,500,
plus 3 Add 1 ft Add 1 for 16 seats . or 0.7
per capita of shelving sq ft Add 5 seats per sq ft per
for pop for every 8 for every 1,000 over 3,500 capita, which-
over vols . over 10 vols . over pop. served, at ever is
3,500 10,000 10,000 30 sq ft per greater

reader space

5,000-9,999 15,000, 1,875 . 1,500 . Min. 700 500. 1,000 3,500,
plus 2 Add 1 ft Add 1 for 23 seats . Add 150 or 0.7
per capita of shelving so ft Add 4 seats per sq ft for each sq ft per
for pop for every 8 for every 1,000 over 5,000 full-time capita, which.
over vols . over 10 vole, over pop. served, at staff mem- ever is
5,000 15,000 15,000 30 sq ft per bar over 3 greater

reader space

10,000-24,999 20,000, 2,500. 2,000. Min. 1,200 1,000 . 1,800 7,000,
plus 2 Add 1 ft Add 1 for 40 seats . Add 150 or 0 .7
per capita of shelving sq ft Add 4 seats per so it for each sq it per
for pop. for every 8 for every 1,000 over 10,000 full-time capita, which-
over vols . over 10 vols. over pop. served, at staff mem- ever is
10,000 20,000 20,000 30 so ft per bar over 7 greater

reader space

25,000-49,999 50,000 6,300 5,000 Min. 2,250 1,500. 5,250 15,000,

plus 2 . Add 1 ft Add 1 for 75 seats . Add 150 or 0.6
per capita of shelving sq ft Add 3 seats per sq ft for each sq ft per
for pop. for every 8 for every 1,000 over 25,000 full-time capita, which-
over vole, over 10 vols . over pop, served, at staff mem- ever is
25,000 50,000 50,000 30 sq ft per bar over 13 greater

reader space
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and study areas . Arrangements of this type
have proved to be most effective in smaller li-
braries and in branch library buildings .
The following formulas, developed by

Joseph L . Wheeler, are based on building
analyses made over a period of more than 30
years . If the estimated future population is less
than 10,000, allow 10 seats per thousand ; if
more than 10,000 but less than 35,000, allow
5 seats per thousand ; between 35,000 and
100,000, 3 seats per thousand ; between
100,000 and 200,000, 2 seats per thousand ;
between 200,000 and 500,000, allow 1'/
seats per thousand ; and 500,000 and up, 1 seat
per thousand .'

As an established rule of thumb, minimum
allowances are made of 30 sq ft per adult
reader and 20 sq ft per child . These allocations
for reader seating are in terms of net space
for readers, chairs, tables, aisles, and service
desk . Seating requirements should be listed
according to the several areas of the building .
In addition, the program statement should esti-
mate the proportion of table seating to informal
seating (See Figs . 4 to 6.)

Space for Staff

Space requirements for the staff must also be
stated in the program . These estimates will be
conditioned by (1) anticipated growth for a
20-year period and (2) the nature and extent of
the library's service program . The American
Library Association recommends that space
for staff be calculated on the basis of "one staff
member (full-time or equivalent) . . . for each
2,500 people in the service area ."' It is a mini-
mum standard that includes pages but not
maintenance personnel . Although suitable for
application to most situations, it must not be
regarded as inflexible . As an example, a library
that is not affiliated with a system will probably
require a somewhat larger staff than libraries
that have joined together in cooperative ar-
rangements, such as centralized technical
processing centers . Moreover, something as
fundamental as the number of hours per week
the library is open will affect the size of the
staff and, consequently, space requirements .
There are striking differences in staff require-
ments between libraries open 20, 38, or 72
hours per week .

Staff space requirements should be calcu-
lated on the basis of 100 sq ft per staff member .
It is important that this standard be met for
there is ample evidence that space for staff
has been outgrown more rapidly than any
other type of space in most library buildings .
Only too often is it easy to forget that an ex-
panding service program will require the sup-
port of an enlarged staff . The unit of measure-
ment of 100 sq ft per staff member includes
space for desk, chair, books, and equipment .
A checklist of staff work areas should in-

clude (1) administrative offices, (2) work
rooms, and (3) staff lunch and lounge rooms .
Administrative offices should include a com-

bination librarian's office-trustee room ; spaces
for the assistant librarian and a secretary-re-
ceptionist ; business office ; and other related
offices . Work room areas should be provided
for technical processing ; reference, circula-
tion, extension, and other departments ; subject
specialists ; and supply storage. Comfort facili-
ties for the staff should include cooking and
lunchroom areas as well as appropriate locker,
lounge, and toilet facilities for both men and
women . Comfortable working conditions con-
tribute to effective personnel administration
as well as to efficient library service .

Wheeler, op- cit.,p . 18, Wheeler and Gold-
her, op . cit .

'Public Library Service, op . cit., p. 43 . Fig . 4

	

Minimum clearances for various body positions in library stack areas.

provisions should be made for staff kitchen and
lounge facilities .
Small auditoriums may feature sloping floors

along with elaborate lighting, stage, and pro-
jection equipment, or they may be austere with
major emphasis placed on flexibility . It is
recommended that no auditorium ever be in-
cluded in a library building program statement
without first consulting community leaders .
Such facilities are expensive to maintain and,
as a result, can place an invisible but dangerous
strain on the library's budget unless fully
justified. Whenever group meeting spaces are
provided, it is important that they be located
where there can be access for community use
without opening the rest of the building . It is
customary to allow from 7 to 10 sq ft per seat
for meeting room and auditorium seating.

Space for Mechanical Operations

Included within this category are halls, stair-
ways, toilets, elevators and lifts, air ducts,
heating and air conditioning equipment, clos-
ets, and shops .

Because it is exceedingly easy to underesti-
mate the amount of space required for me-
chanical operations, it is recommended that the
best available technical advice be secured to
assure inclusion of an accurate estimate within
the program statement . Fortunately, with the
development of new construction materials and
techniques combined with new concepts in
planning, much less space is needed for these

Meeting Rooms

With the exception of the very smallest li-
braries, most public libraries should provide
some group meeting space, at least one multi-
purpose meeting room . At the other extreme, a
small auditorium and a series of conference
rooms may be required . The services proposed
by the library together with community needs
for facilities of this type will be the final de-
terminants .
Multipurpose rooms meet two general

classes of need . First, they can be utilized for
children's story hours, discussion groups, staff
meetings, and other library-sponsored activi-
ties . Second, various community, educational,
cultural, and local government groups will
make frequent and varied use of a multipurpose
room . To be of maximum value, however, the
room should be arranged for easy and effective
use of audiovisual equipment . In addition, there
should be adjacent closet space for storage of
blackboards, folding tables, chairs, and related
equipment .
Many libraries provide a small "pullman"

type kitchen in an area adjoining group meet-
ing rooms . Serious consideration should be
given to including this facility since there are
many occasions when it is highly appropriate
to serve simple refreshments . A kitchen
featuring a compact combination stove-sink-re-
frigerator unit will not cause administrative or
maintenance problems provided regulations
governing its use are stated clearly . Separate
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Minimum clearances for various body positions in library stack areas.

purposes than was formerly the case . It is sug-
gested that an allowance of 20 percent be made
for mechanical operations . In comparison,
some planners allowed twice as much space
not too many years ago . It is of utmost impor-
tance that this space requirement not be over-
looked . After the amount of space needed has
been estimated, it should be added to the total
required for the other activities to be provided
in the building .

SERVICE AND SPACE RELATIONSHIPS

As a logical extension of the program state-
ment, it is important that the members of the
planning team, especially the architect, acquire
an understanding of the interrelationships be-
tween areas within the library . It is not enough
to simply know how much space is needed ; it
is equally important to determine which ele-
ment is to be placed where-and why . Toward
this end, service and space relationships can be
most readily clarified by analyzing all of the
activities that take place in the library . This
analysis of both public and staff use can be
facilitated through preparation of work flow
studies .
The central objective for the library planner

is to arrange the several elements in a manner
which will assure maximum flexibility . Reduced
expenses for supervision, personnel, and
construction are among the benefits derived
from an "open," flexible building .
More specifically, flexibility implies success-

ful, long-time use of the building . The same
area may be used for one or more purposes at
different times . The amount of space allocated
for a certain use may be shrunk or expanded
without structural changes . Furniture and
equipment are not fixed and may be relocated .

Ideally, all public services should be located
on the main floor of a library in the interests of
user convenience, economy, and simplification
of operation . Where this is impossible, as in the
case of libraries in large cities, every effort
should be made to visualize the vertical move-
ment of persons and materials . Under any cir-
cumstances, a careful study of the flow of traf-
fic and material is basic to the development of
successful service and space relationships .
Members of the planning team will find it use-
ful to visualize the traffic flow of library users
according to age and purpose of their visit to
the library from the point of entrance into the
building to the time of departure . Another test
that will help to clarify space relationships is to
trace a book from the placement of its order to
the time it is placed on the public shelves and
the cards are filed in the card catalog . (See Figs .
7 to 9 .)

In addition to locating a maximum number of
public services on the main floor, the fol-
lowing points should be kept in mind :

1 . Only one complete card catalog should be
maintained . It should be located conveniently
as near as possible to the reading and reference
areas, circulation desk, and the processing
department . Department catalogs, a children's
catalog, and shelflist and other processing
records should be placed in their respective
areas as needed .

2 . Except for large libraries, there should
not be more than one circulation desk . It should
be near the main entrance where there will be
direct visual control of the movement of both
children and adults .
3 . There should be a single public entrance

within short distance of the circulation desk .
Auditoriums and meeting rooms need not be
directly accessible from the main entrance .

4 . Public toilets, telephones, and display
cases should be located where they can be
supervised by circulation desk personnel .

Cultural

LIBRARIES
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5. Every public service area should be sup-
ported by book storage, office, and work areas.
Reading rooms should be grouped so that they
may be served by common book storage, office,
and work area .
6. A librarian or attendant should not be

responsible for areas more than 55 ft beyond
his desk .
7 . Load bearing walls should be kept to a

minimum and maximum use of shelving and
furniture made to separate different service
areas .
Other factors, such as exterior light and

noise, also may influence the location of vari-
ous areas within the building .

Finally it may be said that the success or
failure of a building is measured by the degree
to which planners succeed in applying the fore-
going principles of desirable interrelation-
ships . Whether it is a simple village library or a
complex large-city library, every effort should
be made to facilitate supervisory control, flexi-
bility, and convenience of readers . Careful at-
tention to supervisory control together with a
flexible layout of public services will pay off in
savings in staff time and ability to handle peak
loads with a minimum staff . By the same token,
failure to achieve effective service and space
relationships can be a financial burden for
many years and the source of continuing incon-
venience for countless readers .

LIBRARY LOCATION

Central Location

A library is a service organization intended to
serve people . Therefore, it should be centrally
located where it will be accessible to the
largest number of potential readers and infor-
mation seekers .

This principle is neither new nor revolution-
ary . It has been advocated by a vast majority of
experienced public library administrators for
well over a half century . The concept of a cen-
trally located library is just as valid now when
there are more than 70 million registered motor
vehicles as it was when the first successful
American automobile was introduced in 1892 .
A central location is usually associated with

a heavy concentration of retail stores, office
buildings, banks, public transportation points,
and parking facilities . "This means that it Ithe
public library] should be near the center of
general community activity, i .e ., the shopping
and business district . Just as dime store opera-
tors study the flow of pedestrian traffic before
locating one of their units, so should library
planners consider carefully the best location to
reach John O . Public. A building located just
around the corner from the most advantageous
spot can lose a great deal of its potential pa-
tronage.-The

importance of a central location was re-
affirmed in this statement : "A prominent,
easily accessible location is required to attract
a large number of persons . Therefore the li-
brary should be placed where people naturally
converge-in the heart of the shopping and
business district, rather than in a remote loca-
tion such as a park, civic center or quiet side
street ."' The American Library Association's
standards for public library service also empha-
size the need of "maximum accessibility."
Unquestionably, a location which affords

maximum accessibility to the greatest number
of people is fundamental to the success of

° Russell J . Schunk, Pointers for Public Li-
brary Building Planners (Chicago : American
Library Association, 1945), p . 6 .

sCharles M . Mohrhardt and Ralph A . UI-
veling, "Public Libraries," Architectural Rec-
ord, December, 1952, p . 152 .Fig . 6 Table space requirements for readers .

Fig . 5

	

Minimum clearances for people and equipment in reading rooms.
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every new public library, be it the central li-
brary or a branch . It is equally true that a site
which is located in the heart of a shopping and
business district will usually cost far more than
a site which is located in a remote or secondary
area . Once confronted with the reality of the
high cost usually associated with the acquisi-
tion of a prime location, there is a tendency
toward "instant" compromise . Fortunately,
ever increasing numbers of municipal officials,
architects, and citizens recognize that the pub-
lic library cannot fulfill its functions in a sec-
ond-rate location and that operating costs are
proportionately higher for an off-center library
than for one which is centrally located . Maxi-
mum use is synonymous with lower service-
unit costs, and strategically located sites are
synonymous with maximum use .

The Site
In addition to central location, several other
important criteria should be considered in li-
brary site selection :

1 . The site should be prominent . A corner
site at a busy intersection where the library can
easily be seen is preferred . Maximum use
should be made of display windows and views
of the interior .
2. The site should permit street level en-

trance . Although a site that slopes to the rear
has certain advantages, a level site should be
acquired if possible .
3. The site should be large enough for ex-

pansion, accessibility for service vehicles and
bookmobiles, and a modest amount of land-
scaping .
4 . The site should permit orientation of the

front of the building to the north in order to
minimize glare from the sun . When this is not
possible, orientation to the east is the second
choice. However, an otherwise excellent, cen-
trally located site should not be eliminated for
lack of appropriate orientation . Modern year
around temperature control devices and artifi-
cial light can be used effectively to minimize
sun exposure problems .

5 . Rectangular service areas within a
building lend themselves to easy supervision .
As a result, a site which is rectangular in shape
and permits construction of a rectangular
building should be obtained if possible .

6 . Ideally, a site should have uniform founda-
tion conditions, either rock or soil . Test
borings should be made, preferably before a
site is purchased .

Certain other conditions should be met if the
community is to be adequately served . First,
the library should be located reasonably near
adequate automobile parking . Second, parking
provisions should be made for bookmobiles,
other official library vehicles, and library staff
members . Third, automobile access to drive-in
service windows should be provided where this
feature has been incorporated into the library
building design .
Although emphasis has been placed on ac-

quiring a site which would be large enough to
permit easy horizontal expansion, it is impor-
tant to note that under certain conditions pur-
chase of a strategically located smaller site can
be justified provided there is enough space to
locate primary adult public service areas at
street level . Both Norfolk and Dallas acted ac-
cordingly when they acquired their choice
downtown sites . In both instances, multistory
buildings were erected with provision made for
vertical expansion .

Where Not to Locate a Library
Despite the overwhelming evidence that can be
offered in support of central locations for can- Fig . 9

	

Study for charge desk-maximum usable space from one position or station .

Fig . 8

	

Study for feasibility of scanning the 48-in . shelf.

Fig . 7

	

Desirable heights for catalog tray consultation.
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wherever public transportation is available .
4 . A branch library should be either within

or on the fringe of a major neighborhood or
regional shopping center .

5 . A branch library should be located where
it can be clearly seen .

6 . A branch library should provide parking
space equal to its interior area if general
parking facilities are not available .
Other factors to be considered by the

planning team are parking space for bicycles
end space for delivery trucks . In certain com-
munities where bicycles are used heavily, it
will be necessary to make appropriate provi-
sions . Where the terrain is rugged, the use of
bicycles may be limited . Planners must also
make allowances for library system delivery
and repair vehicles . The latter may be station-
wagon types, full-size trucks, or both .

In addition to a highly accessible location, a
branch library building should incorporate the
some basic building details found in a head-
quarters or central library building .

1 . A branch library should be at street level
entrance with as little setback as possible .
2 . When space permits, it should be a one-

floor plan with all public service at ground
level .

3 . It should have a minimum number of fixed
partitions .
4 . A branch library should be planned to

permit easy expansion .
5 . It should have enough windows on its

street frontage so that the books and people
within can serve as a living advertisement and
constant invitation to use the library .

6 . It should not have more than one single
control desk, thereby reducing operating costs .

7 . It should be air conditioned and ade-
quately illuminated .

8 . It should have one multipurpose meeting
room available for both library and community
purposes if such use is anticipated .

Branch library buildings, as well as central
libraries, should be located in the heart of re-
tail shopping districts in order to serve the
greatest numbers at the lowest cost, for the
more who are served the less each service per-
formed will cost . In other words, there are cer-
tain fixed operating costs which pertain wher-
ever the library may be located . With the
maximum exposure gained from a good loca-
tion, unit costs are reduced accordingly .

It can be safely assumed that the most suc-
cessful branch library will be the one that is
based on a carefully stated written program and
is located in the thick of things . It is of great
importance that the accepted principles of
planning and site selection not be overlooked
merely because a "small branch" is being
planned . To bypass any of these steps in
planning is to invite mistakes which might
prove to be costly . This holds true for new
branches, rented storerooms, leased branch
buildings built according to library specifica-
tions, and branch facilities incorporated into
other public service buildings .

BOOKMOBILES

Because of obvious space restrictions, a book-
mobile is a book distribution service which
cannot serve as a substitute for a branch li-
brary, since there are neither reference nor
study facilities . Known to many as "one-room
libraries on wheels," bookmobiles have be-
come a widely and enthusiastically accepted
form of library service.

Although they are used principally to serve
sparsely populated fringe and pocket areas
where a full-scale library cannot be justified,
they are used often to serve densely populated
areas until branch libraries can be planned,
financed, and built . As a natural by-product and

The centrally located Knoxville Branch, of
course, lends more books for considerably less
money than does the West End Branch .
As another comparison, a well-stocked book-

mobile will lend many more books at a busy
suburban shopping center than will secluded
nearby community libraries that offer the very
same books plus parking, peacefulness, and
higher service unit costal
The parking problem cannot be overlooked .

On the other hand, it is a communitywide prob-
lem that must be solved by the community
rather than by the library alone . In fact, choked
highways and overtaxed parking facilities are
matters of increasing concern to all govern-
ments . Perhaps new concepts in mass transit
will help to alleviate parking problems through-
out the notion . In the meantime, many libraries
have attempted to ease the parking problem
through provision of curbside book return
boxes . Others are experimenting with drive-in
return and "will call" windows, similar to those
used by banks for drive-in service .

BRANCH BUILDINGS

Branch libraries usually are established as a
result of population growth and community ex-
pansion . Generally, it is their purpose to pro-
vide books and services which will meet the
everyday reading needs of children and adult
general readers who live within the local
neighborhood . The person who requires more
advanced information and special materials will
use the collection at the headquarters library .
Although there is a definite trend toward the

establishment of larger and fewer branch li-
braries, there are hundreds of branch libraries
which vary widely in both size and responsibil-
ity . They range from the small subbranch, open
but a few hours each week, to large regional
centers which provide a full range of library
service .

Branch libraries may be found in busy ur-
ban shopping centers and quiet rural communi-
ties . Many are housed in their own buildings
while others occupy rented quarters . In smaller
communities, branch libraries sometimes share
space in public buildings planned for joint
municipal use .

Whether small or large, rural or urban,
owned or rented, branch library buildings
should be planned with great care. The object
of this planning is a building strategically lo-
cated for the area which it is to serve . It should
be attractive, functional, flexible, and economi-
cal to operate. Toward this end, it is essential
that a written program statement be prepared
for the guidance of the architect . This state-
ment should include objectives, services and
their interrelationships, physical requirements,
and operational procedures . Physical require-
ments specify the spaces which will be needed
for books, readers, staff, meeting and com-
munity service rooms, and other auxiliary
spaces .

Of equal or even greater importance is the
need for adhering to accepted location and site
selection standards . The most functional at-
tractive building can never realize its full poten-
tial unless it is located where it will be easily
accessible to the largest number of people . The
following criteria are suggested as a basis
for evaluating sites for a new branch building :

1 . A branch library usually should serve a
minimum of 25,000 to 30,000 people within a
1- to 1 Y-mi radius of the branch, subject to
topographic conditions .

2 . A branch library should be located within
reasonable proximity of a residential area so
that a sizable number of children and adults will
be within walking distance .
3 . A branch library should be near an impor-

tant street or highway intersection, especially

tral libraries and branches in cities both large
and small, library planners continue to en-
counter seemingly plausible arguments from
those who believe that libraries should be lo-
cated in civic or cultural centers, parks, or on
sites where avoidance of noise or provision for
parking is the major consideration . Usually
these misconceptions are held by those who
are not qualified to choose a library site." They

do not understand the significance of the li-
brary in the daily life of its constituents . Quite
to the contrary, they associate the library with a
setting of monumental buildings, large land-
scaped grounds, and quiet, aloof surroundings .
Libraries are not mausoleums, they are dynam-
ic educational centers whose services and re-
sources must be easily accessible to the great-
est number of potential readers .

Specifically, then, remote locations should
be avoided . By definition, "remote" means
(either literally or psychologically) to be situ-
ated at a distance, out of the way, secluded,
separate, not primary . Hence the aloof and inac-
cessible civic and cultural center file this defi-
nition because it is separated from the daily
life of the community and is used principally for
attendance at special events . How much more
satisfactory it is to be where there are bright
lights at night rather than in a civic center
where governmental offices close at 5 P.M . and
there is little activity at night or on weekends .

The San Francisco Public Library is in a civic
center and is a classic example of a poorly lo-
cated library . Removed from the mainstream of
community life, it is flanked by municipal
buildings, the civic auditorium, and large land-
scaped areas . The Carnegie Library of Pitts-
burgh, which is located in a cultural and educa-
tional center, has attempted to overcome its
problem of remoteness by establishing lending
and business reference branches in the down-
town area . Such operations are expensive, un-
satisfactory, and would not be necessary if the
central library were located downtown .

By the same token, it is almost always a seri-
ous mistake to place a library in the geographic
or population center of a community . Except in
those rare instances where there is coincidence
between trade center and geographic or popu-
lation center, such centers are remote and un-
related to the everyday activities within the
life of the community .
Another argument that may be encountered

is that the library should be located away from
noise . Again, if this point is headed, it will
mean placing the building in a remote location .
Fortunately, modern technology has provided
acoustical materials, air conditioning, and
lighting methods which have completely in-
validated this argument .
The argument encountered most often, how-

ever, is the one that the library should be placed
where there is ample parking space for the li-
brary's public . Again, the implication is clear,
for if the library is to assume full responsibil-
ity for providing enough parking, it will be
necessary to locate the building in a secondary
location where land is cheap .

Although there are some individuals for
whom parking is the main consideration in
using the library, numerous surveys have reaf-
firmed the point of view that a downtown, pe-
destrian-oriented location in the thick of things
is the most important consideration affecting
use of the public library. To illustrate, the Knox-
ville Branch, Carnegie Library of Pittsburgh, is
located on the main street of a busy commer-
cial district near banks, post office, liquor and
variety stores, and public transportation . Its
sister West End Branch, two blocks removed
from the neighborhood shopping center, enjoys
ample parking facilities in a parklike setting .

'Wheeler, op . ca ., pp . 3--5 .
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added benefit deriving from their mobility,
bookmobiles pretest the validity of potential
branch library locations .
Wherever the bookmobile goes, it is met and

used by crowds of book-hungry men, women,
and children, who are entitled to the use of a
facility which provides maximum safety and
comfort . As a result, it is important that book-
mobiles be chosen with great care . Following
a thorough study of local service requirements,
the bookmobile planner should visit and in-
spect bookmobiles being used by other li-
braries which have comparable requirements .
Major attention should be given to equipment .
Shelving, desks, electric power, heat, light,
ventilation, air conditioning, chassis, and con-
venience accessories are items which relate
directly to function as well as reader and staff
comfort .
Bookmobile size will be determined in part

by population to be served, terrain, roads, cli-
mate, number of books to be carried, and the
amount of work space required by the staff . To
illustrate, while a tractor-trailer rig may be
most appropriate to serve the densely popu-
lated Youngstown area, it would not be feasible
for use on the mountain roads of sparsely
populated rural New Hampshire .
Another item to be explored is bookmobile

storage and service facilities at the headquar-
ters library . When a new library is being
planned, adequate provisions should be made
for the support of bookmobile service .

Library and other officials responsible for the
selection of a bookmobile should be guided by
the standards for structural design and equip-
ment as established by the American Library
Association .

BOOKSTACK DATA

Unit Stack Weights

Books
25 to 30 Ib per cu ft of ranges .
Stack Construction
Quoted as 5, 8, and 8 to 10 Ib per cu ft, de-
pending upon the manufacturer .
Deck Framing
2 to 4 Ib per sq ft of gross deck area .
Deck Flooring
3-in . reinforced concrete slab, 38 Ib per sq ft ;
3'/-in . reinforced concrete slab, 38 Ib per sq ft ;
gross area, with 'A-in . tile or linoleum cover-
ing, 45 lb ; flanged steel plate floor, 12 Ib per sq
ft of gross area ; 1 '-in . marble or slate, 18 Ib
per act ft, aisle area .
Live Loads
Building codes vary, but in general, for column
loads, assume 40 Ib per sq ft of aisle area for
live load and reduce this figure 5 percent for
each deck below the top deck .

Bookstack Capacities

Among formulas suggested for use in com-
puting the size of stacks necessary to house a
given number of books is the "cubook" method,
devised by R . W . Henderson of the New York
Public Library .' The cubook is a measurement
of stack capacity, defined as the "volume of
space required to shelve the average book in
the typical library ." According to this formula,
a single-faced section of stack 3 ft long and 7 ft
6 in . high has the following capacities :

100 cubooks (85 percent octavos, 13 percent
quartos, and 2 percent folios)'

' Library Journal, Nov . 15, 1934, and Jan . 15,
1936

8 According to American Library Association,
an octavo is about 8 to 10 in . high ; a quarto, 10
to 12 in . ; and a folio, over 12 in .

Including stacks, books, live load, and 3'/-in . concrete deck floor . (A= typical aisle and support ; B = typical intermediate
support ; C = typical wall end support) .

Shelving Data for Special Collections*

* To be consistent with cubook method, figures shown should be reduced by 10 percent to avoid overcrowding

shelves .

117 volumes (87 percent octavos and 13 per-
cent quartos)

132 volumes (octavos only)
67 volumes (quartos only)
12 volumes (folios only)
The cubook method makes provision for 10

percent of each shelf to remain unoccupied,
since it often is impractical to load shelves to
their full visible capacity .
To determine the number of sections re-

quired when the number of volumes to be
shelved is known, the following formulas are
used :

Let N - number of single-faced sections re-
quired (1 section = 100 cubooks)

1 . For a typical library, when the cubook is
considered directly applicable : N = Vols .
100

2 . For a library made up of octavos and
quartos only : N = Vets . - 117

3 . For a library made up of octavos only :
N = Vols . - 132 .3

4 . For a library made up of quartos only :
N = Vols . - 67 .5

5 . For a library made up of folios only : N -
Vols . - 11 .7

6 . For a library made up of various size
groups when the ratios are known :

N=10ctavos 1 (quartos X 1 .96) i (folios X
11 .3)1 -- 132 .3

Shelf Size The foregoing formulas indicate
the number of sections required but do not
cover the number of shelves or the proportion
of shelves of each width (8 in ., 10 in ., or 12 in .) .
In general, the following shelf data applies :

For folios-thirteen 12-in . shelves per sec-
tion

For octavos and quartos-usually 7 shelves
per section, divided as follows :
85 percent 8-in . shelves
10 percent 10-in . shelves

5 percent 12-in . shelves

Area and Volume Requirements

	

The cubook can be
reduced to approximate terms of area and vol-
ume requirements for bookstacks, as follows :

11 .08 cubooks require 1 sq ft of stack floor
area

1 .48 cubooks require 1 cu ft of space in a
stack

These values can be used as follows :
Required stack floor area = No . cubooks X
0.090

Required space (cu ft) = No . cubooks X
0.676

Stack Loads : General Variation of Stack Loads for from One to Twelve Tiers

Ty p e of book

Vols . per
foot of
shelf

VOIS . per
foot of
single-
faced
range

Vols . per
shelf

Maximum
vols . per
single-
faced
section

Shelf

depth,
in .

Shelves
per

section

Circulating (nonfiction) . . . . B 56 24 168 8 7

Fiction . . . . . . . . . . . . . . B 56 24 168 8 7

Economics . . . . . . . . . . . . 8 56 24 168 8 7

General literature 7 49 21 147 8 7

Reference . . . . . . . . . . . . 7 49 21 147 8 & 10 6-7

History . . . . . . . . . . . . . . 7 49 21 147 B 7

Technical and scientific . . . . 6 42 18 126 10 & 12 7

Medical . . . . . . . . . . . . . 5 35 15 105 8 & 10 6-7

Law . . . . . . . . . . . . . . . . 4 28 12 B4 8 7

Public documents . . . . . . . . 5 35 15 105 8 7

Bound periodicals . . . . . . . 5 35 15 105 10 & 12 5-7

U.S . patent specifications . . 2 14 6 42 8 7

Art . . . . . . . . . . . . . . . . 7 42 21 126 10 & 12 5-6

Braille . . . . . . . . . . . . 4 24 12 72 15 5-6

8-in . shelving

Tiers 1 2 3 4 5 6 7 8 9 10 11 12

A . . . . . 495 2,320 4,120 5,890 7,630 9,340 11,029 12,670 14,290 15,880 17,440 18,970

B . . . . . . 990 3,000 4,990 6,960 8,910 10,840 12,750 14,640 16,510 18,360 20,190 22,000

C . . . . . . 495 1,500 2,600 3,590 4, 570 5,540 6 ,500 7,450 8,390 9,320 10,240 11,150

10-in . shelving

A . . . . . . 620 2,570 4,490 6,380 8,240 10,070 11,870 13,640 15,380 17,090 18,770 20,420

8 . . . . . .1,240 4,000 6,240 8,460 10,660 12,849 15,000 17,140 19,260 21,360 23,440 25,500

C . . . . . . 620 1 .750 2 .870 3,980 5,080 6,170 7,250 8,320 9,480 10,530 11,570 12,600
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By JO MIELZINER

The twentieth century brought an entirely new
attitude toward shaping our theaters . Whereas
in the past, a consistent, developing produc-
tion technique gave rise to a single, if gradually
developing theater shape for each period, in the
last 60 years several theater shapes have been
available for our use . Due partly, no doubt, to
nineteenth-century historicism and scholar-
ship, a revival of earlier stage forms sprang up
to accompany the mainstream tradition of the
proscenium stage . There began to be a multiple
choice of theater shapes for plays in the twen-
tieth century-a situation that was unknown in
previous times . This movement clearly under-
scored the tremendous activity in theater arts
-the thinking and lack of it-being done by
all people involved .

Proscenium Theaters

From the turn of the twentieth century to the
present day, the proscenium theater-a direct-
line survival of the horseshoe opera house that
originated in the Renaissance-has continued
as the most generally accepted and widely
built theater shape in this country . By defini-
tion, a proscenium theater is a shape in which
the audience faces the performing area on one
side only and sees the performing area through
an architectural opening that often has an
elaborated architectural frame-although that
is not an essential element. The performing
area is not always limited by that opening ; it
can project out a nominal distance into the
auditorium in the form of what is called a fore-
stage or apron . In essence, this is not an inti-
mate theater shape, since the audience and the
actors are each in separate, but connected, in-
terior rooms (see Fig . 1) .

At the turn of the century, many American
proscenium theaters were outmoded and run
down, despite the fact that the theater itself
was prosperous . Unlike European theaters of
the time, in the United States experiments were
hampered by the lack of space, prohibitive

The Shape of Our Theatre, Clarkson N . Pot-
ter, Publisher, New York .

Fig . 1

	

The proscenium shape .

Fig . 2

	

The typical early-twentieth-century American theater had meager and often inadequate stage and supporting
facilities .

labor costs, and the overriding profit motive of
the commerical American theater . Very few of
these theaters were built with adequate me-
chinery-stage elevators or turntables . Tenants
were expected to bring everything with them,
including turntables and all lighting equipment .
Consequently, early-twentieth-century produc-
ing groups dedicated to the new stagecraft
and contemporary American playwrights found
their theaters woefully inadequate in shape and
meager in equipment .
The absentee landlord's profits were not put

back into the buildings or into new equipment,
particularly stage lighting equipment . Actually,
landlords were not absent physically . What was
missing was any real love of the arts of the
theater ; instead they substituted a love of prof-
its . If they were away from their theaters for
any length of time, their general managers were
on hand to keep a watchful eye on financial op-
erations .

One New York City landlord-builder ordered
a theater constructed with as little space as

possible for the stage, the lobby, and between-
legroom rows . In one instance the box office
was omitted entirely . In spite of the owner's
concern over his new theater's capacity to oper-
ate on a profitable level, the absence of any
professional theater people on the owner's or
the architect's staff was responsible for the
amazing omission . Only in a last-minute inspec-
tion by the owner did this situation reveal itself,
and a hastily designed and very cramped box
office was quickly put in .

One theater builder in Philadelphia forgot to
include dressing rooms and later had them
constructed in a separate building across an
alley, back of the theater . This little conve-
nience meant that the artist, to get from his
dressing room to the stage, had to go down to
the basement, literally duck under sewage and
steam pipes, and then go up into the other
building . All this showed little understanding
for the art of the theater-and no respect for its
artists (see Fig . 2) .
Because of this general situation, it was the
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Reinhardt and Leopold Jessner in Germany-
our best young playwrights, Eugene O'Neill,
Elmer Rice, and John Howard Lawson, helped

launch and stimulate a new attitude toward

stagecraft in the United States.
Expressionistic scene development in Ger-

many and Russia was also reflected in America .

Lee Simonson, Norman Bel Geddes, and Robert
Edmond Jones produced designs of dramatic
imagination for scenery and stage . However,
since they were not in the mainstream of com-
mercial thinking, few of these new stages
were actually built.

Conventional Broadway was not the only

vital place ; community and college playhouses
sprang up all over the country . But the time and

cost of producing scenery led directors to by-

pass that traditional problem and to investigate
other techniques of stagecraft .

Early in this century, the ancient open-thrust

stage, which had been used before the develop-

ment of the proscenium theatre, was revived

by several directors and producers . High costs

of proscenium productions, which required
elaborate and sometimes complicated scenery

as well as high operating costs, led to this re-

vival . Coupled with this was a desire to bring
greater intimacy to the theater again. (See Fig .

4 .)
The open-thrust stage had experienced an

earlier revival in Europe . Davioud and Bourdais'
unexecuted 1875 opera house design proposed
a stage of extreme thrust, extending 50 ft into
the auditorium with seating on three sides . And
in the twenties, the Parisian actor-director
Jacques Copeau conceived a truly open theater
chamber of intimate proportions in his Theatre
Vieux Colombier . His open stage had multiple

to this cost-saving stage form which automati-
cally minimizes the expensive, elaborate sce-
nery usually associated with the proscenium
tradition . (See Fig . 3 .)

The period following World War I was ex-
citing both in Europe and America . Inspired by

a fresh approach to writing and the new Euro-

pean expressionistic stage designers and pro-
ducers-Adolphe Appia in Switzerland, Max

Fig . 4 The open-thrust shape .

producer, not the theater owner, who was

forced to keep up with the times and pay for

proper facilities and equipment to install porta-
ble dressing rooms backstage. I note these
almost unbelievable instances not in the spirit

of gossip, but to stress the need for the con-
stant presence of a professional theater expert
-not on the outskirts of a projected theater
design, but in a position of responsibility.

However, some producer-managers who
were clients for their own theater buildings had

a real love of theater itself, and an under-
standing of the latest European stagecraft de-
velopments . Among them were the Frohmans,

David Belasco, and Florenz Ziegfeld ; the latter
retained architect-scene designer Joseph Ur-

ban to design his own theater . Winthrop Ames,

a wealthy amateur of the arts, and a thoroughly
professional producer, put up the Century
Theater on New York's Central Park West . This
2,000-seat theater was notably ahead of its

time, but was soon demolished because no
contemporary repertory company could fill it .

If the absentee theater owners had been
more knowing, if they had even more material-
istic imagination, they would have made the

kind of improvement that Billy Rose later made
to his Ziegfeld Theatre (since demolished) .
There he equipped the backstage as well as the
auditorium with the latest, most efficient
lighting equipment and lighting control sys-
tems . Even if motivated solely by financial
self-interest, this produced lucrative rentals
from his tenants, and also provided presenta-

tional potential for the users .
Because the picture frame theaters were

badly designed and therefore nearly unusable,

they have recently been much downgraded .

They were not bad simply because they were

old or because they had proscenium forms,

but because of their initial poor design . What

most of us have forgotten is that the prosceni-
um stage has been for centuries and will remain
one of our most useful theater shapes .

A Revival of Ancient Shapes

As early as 1914, a group at Teachers Col-

lege in New York used the simplest bleachers
and seats on four sides of a medium-sized room

to create an arena stage . An ancient theater
shape, the arena stage was used in the great
coliseums and arenas of Greece and Rome-

but never specifically for drama . This new
usage was the beginning of a revival .
The arena is a theater-in-the-round . The

stage is surrounded on all sides by the audi-
ence . This arrangement puts the greatest num-
ber of the audience in intimate proximity with

the performer. Both the audience and actor are

in the same room . Others were gradually won

Fig . 5

	

The open stage of Jacques Copeeu's Vieux Colombier, Paris, had multiple levels and a flexible but permanent

architectural set .Fig . 3 The alone shape .
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levels, a number of entrances and exits, and a
flexible architectural set, which was perma-
nent and therefore cost-cutting . Neither of
these European theater designs directly in-
fluenced American stage designs, however,
until the educational theater did so much to
spur the revival of the open-thrust stage . (See
Fig . 5 .)
American educators felt that the proper

method of teaching Shakespeare was to permit
students to act and to observe performances of
his plays on the type of stage for which they
were written . Educators often attempted
makeshift open-thrust stages in whatever
theaters were available to them . Scenery of the
proscenium tradition was virtually eliminated
in open-thrust stagecraft . And ultimately per-
manent open-thrust stage theaters were con-
structed by the producers of Shakespeare fes-
tivals for such regional and community groups
as those at San Diego, California ; Portland,
Oregon ; and later the Folger Shakespeare Li-
brary in Washington, D.C .
A thrust stage must not be confused with

extended forestages in proscenium theatres,
which utilize techniques of acting, direction,
and designing that do not differ from standard
proscenium stagecraft . A true thrust stage is a
platform extending into an open auditorium in
which the audience truly surrounds the stage
on three sides . There may be exits in the back
of the stage, as well as under the audience
through vomitory tunnels . A thrust stage is an
area deep and wide enough on which to play a
full scene . When an apron or forestage is only
an adjunct to a proscenium stage, it should not
be considered a thrust stage (see Fig. 6) .

and more cultivated . There was a new boom in
theater construction . The quarter-century
hiatus in building, however, had left its mark . A
whole generation of architects and designers
had been passed by, and the new generation
was unschooled in the development of stage
design . This ignorance led to rampant confu-
sion in theater design .

Multiple Choice at Midcentury

When theatre building activity was resumed,
the proscenium was the only widely known
theater shape ; therefore it continued to be
popular. To make the proscenium more effec-
tive for mid-twentieth-century use, new devel-
opments were introduced by architects and
designers . Electrically operated flying scenery,
electronic control systems like those that pre-
set positions for stage elevators, and prede-
termined lighting plans made the designing of
theaters as complicated as it made the physical
operation simpler . More and more sophistica-
ted attention to good sight lines and seating
furthered the continuation of the proscenium
tradition .

Clients, on the other hand, sometimes con-
tinued a status-seeking reverence for seven-
teenth- and eighteenth-century European
models that could not, in all ways, take advan-
tage of these new techniques . A significant
example of this reactionary view was the atti-
tude of the Metropolitan Opera Board of Direc-
tors toward commissioning a new opera house
in Lincoln Center . I am not criticizing the archi-
tects' designs or even their execution . The
design was chosen with the conviction that the
"Golden Horseshoe" of their old (1882) house
was sacrosanct . A sentimental attachment to
the past, as well as a lack of sympathy with
contemporary design, may well have influenced
the Board's decision . But 1 would suspect that
the fear of alienating the few, but financially
critical constituents was the dominant factor in
their decision .

I am well aware that backstage the mechani-
cal facilities of the new Metropolitan Opera
House are up to date and undoubtedly do much
to keep down the backbreaking operational
overhead .

That they did not attempt to peer into the
not-too-distant twenty-first century is under-
standable . The life-span of contemporary
structures-particularly those associated with
the performing arts, is shortening so quickly
that new theater shapes may serve satisfactori-
ly for only a generation or two . But in delib-

Fig . 6 The apron shape.

Thus, by the end of the twenties, theater pro-
fessionals had a choice of not only the tradi-
tional proscenium stage but also the revived
open-thrust and the arena stage forms .

Hiatus in Theater Building

The Depression of 1929 brought a virtual end
to theater building in the United States until
the end of World War II . No commercial the-
aters were built in major American cities be-
tween 1929 and 1950 . The sole exception was
Rockefeller Center's Cents . Theatre, built in
1936 and demolished in 1950 . In the thirties,
only a few colleges and universities had the
funds to build modern theaters with stages
designed for modern stagecraft and modern
repertory requirements .

After World War II, America was ripe for a
"cultural explosion ." Mid-twentieth-century
Americans were more affluent, better traveled, Fig . 7

	

In today's proscenium theater, the width of the proscenium opening can often be varied by adjustable panels.

erately choosing a multitiered eighteenth-
century horseshoe seating plan, the directors
were guilty of a graver error than just inflicting
substandard sight lines . That error was the
failure to recognize that our twentieth-century
visual art forms are not just passing fads, but
are deeply dyed in our daily lives, in our means
of communication and our social behavior . It
seems strange that the impresarios of an art
form as abstract as music should allow them-
selves to close their eyes to even the most
universally acceptable visual arts of our mid-
century .
Today, only after careful consideration,

proper planning and design will the proscenium
theater regain its usefulness . A modern prosce-
nium theater need not be rigid in its dimen-
sions-either in width or height . Side panels
adjacent to the proscenium can have facilities
for openings and side stages . Offstage rooms-
right and left, up and down, traps and fly loft-
all have to be provided . All these elements lend
great flexibility to the Proscenium stage, but
also make it more complex and more expensive
to build . Basically, the proscenium is one of the
most flexible theater shapes because any
and all styles of production can be effectively
realized . For the director, the problems of sight
lines and other questions inherent in prosceni-
um productions are fluid . In stagecraft, partic-
ularly lighting and settings, everything from the
most stylistic and simple designs to the most
elaborate and imaginative settings can take
full advantage of this shape. Even a play such
as Hair, which was first performed on an open
stage, was successfully produced on Broadway
in a proscenium theater . (See Fig . 7 .)

The limitation of this theater shape is that it
tends to be less intimate than either the The-
ater-in-the-round or the open-thrust stage . Yet
it also must be remembered that many play-
wrights went the kind of separation between
actor and audience that the proscenium shape
gives . On the whole, if I were limited to a single
stage form, I would choose a flexible prosceni-
um with an ample forestage .

During the 1950s, labor and material costs
again led clients as well as producers and de-
signers to seek new methods of stagecraft . So
it was that arena stages or theaters-in-the-
round gained wider acceptance as a suitable
setting for spoken drama . They were less ex-
pensive to build and required virtually no con-
ventional scenery. A strong influence during
the theater explosion, the arena stage in
Washington, D.C ., clearly demonstrates how
sophisticated theater-in-the-round can be . De-



signed for Zelda Fichandler in 1961 by Chicago
architects Harry Wesse & Associates, it is a far
cry from the frequently seen, makeshift the-
aters-in-the-round . Well planned and success-
ful, it is actually a theater-in-the-rectangle, but
the principle of an audience surrounding the
stage is identical . Here both the architect and
the owner worked carefully to meet the needs
of the company and to solve the technical prob-

lems and limitations of such a theater shape
(see Fig. 8) .
One built-in limitation of arena stages is ap-

plicable to all stages surrounded, or partly sur-
rounded, by the audience : the director must
constantly change his axis to prevent one group
of viewers from being presented with poorer
images than other sections of the audience .
Actors, as well as the director, must use en-
tirely different attacks on performance and
movement . Lighting is also more difficult in
arena staging because of the mandatory econo-
my ; however, when handled by an artist, this
flexible medium can stress the nonillusionistic
approach to a design .

In addition, the ability to vary settings is a
limitation, both because architectural forms
are impractical, and because elevations on the
stage have to be limited in scale . In choosing a
repertory for an arena stage company, certain
plays-such as the classical plays of Sopho-
cles, Euripides, Shakespeare, Moliere, and
Sheridan-succeed while, on the other hand,
some plays written for the proscenium stage
must be omitted .

One of the primary advantages of an arena
theater is intimacy . Even with 1,000 seats, the
most distant member of the audience need not

be much more than 32 ft from the nearest part
of the stage . Although in more sophisticated
theaters-in-the-round, it is possible to use
traps and to fly elements overhead from a

modified grid above the center of the stage,
scenic investiture is ordinarily reduced to only
the most expressive and economical forms of
lighting and projection, costumes, props, and
simple portable scenic elements that do not
mask the actor from any part of the surround-
ing audience. On the whole, I think the
advantages far outweigh the disadvantages of
arena theaters . The fact that presentation style
stresses imagination and simplicity is surely a
strong argument .

Throughout the fifties and sixties a major in-
novative force in theater architecture has been
Irish theater director Sir Tyrone Guthrie . In
the fifties, after much acclaimed experimenta-
tion in England and Scotland, Guthrie was in-
vited by the bright, ambitious young communi-
ty leaders of Stratford, Ontario, to establish a
theater . Intended primarily for the classics, the
theater was first set up inside a tent, and later
rebuilt under a permanent architectural struc-
ture (see Fig . 9) .

Tyrone Guthrie's concept for Stratford,
which was worked out with theater designer
Tanya Moisewitsch, was appropriately a clas-
sical one . The auditorium is based on a steeply
banked, semicircular, Greco-Roman, three-
sided seating arrangement ; it surrounds an
open-thrust stage that has many basic elements
of the Elizabethan stage . Besides entrances
from the rear wall, Guthrie also used vomito-
ries, which are entrances and exits to the stage
from below the audience seating areas.

Little if any background scenery is used .
Stress is on costumes, props, and lighting,
which the director/designer team use in the
most imaginative and simplest way to create
scenic atmosphere . Light is used almost en-
tirely as illumination, with very little sophistica-
tion in movement, color, or image projection .
On the other hand, their sophisticated use of
costumes and properties has been extremely
important in creating a sense of mood and
character . The impact of the theater was inter-
national . It was intimate and vital, and ex-
tremely suitable for the classics .

A few years later, after the Ontario theater
had been built, Guthrie himself initiated, with
Oliver Rea, a similar venture in Minneapolis,
Minnesota . There, he planned with architect
Ralph Rapson a variation on the Stratford,
Ontario, theater . Corrections were made, for
example, in the sight lines at extreme left and
right . He included facilities for hanging scenery
behind the thrust . It is a token proscenium
behind the thrust stage. This combination of
the two theater forms was a major innovation .
And thoughtful architects and designers
throughout the country and abroad studied it
with great interest .

An open-thrust stage can be extremely sim-
ple, like Tyrone Guthrie's Stratford, Ontario,
theater . It can then be elaborated by planning
an adaptable grid for lights, props, and scenic
elements to be hung directly over the thrust .
Yet all this fits into the basically simple
staging that is germane to the shape .
The advantages of thrust are clear and

strong, but so are its disadvantages . Of the
advantages, the greatest is perhaps the
heightened sense of involvement gained by
both the audience and the actor . Intimacy natu-
rally is enhanced ; the movement and pace of
the play are swift ; and the technique is fluid and
cinematographic . The open-thrust stage does,
however, diminish the significance of the "il-
lusionistic" style of stage design . (Depending
on one's point of view, admittedly, this may be
counted either as one of its advantages or as
one of its limitations . For me, illusion is one of
the lesser achievements of the contemporary
theater .) The open stage requires a totally dif-
ferent approach . The cast cannot be directed to
act only toward the front, because the audience
is on the sides as well . And, in a sense, they
must act dimensionally within a scenic scheme,
rather than in front of it . Costumes also become
more important as do the few but choice prop-
erties with which the actors work . And finally,
because background pictures are not being
created, lighting must become a living element
through which players move .

Generally, the open-thrust stage is more
flexible then the arena . With the open-thrust
stage, the director does not have to worry so
much about the actor's back being to the
audience . But because the open-thrust is more
complicated to design, it may turn out to be
more expensive to build than the arena or pro-
scenium theatre .

Perhaps the most outstanding disadvantage
is that the more realistic a play is, the less ef-
fective it may be for the open-thrust stage .
Shakespearean plays and other earlier classics
are easily adaptable since in their writing and
production they were presented on open Eliza-
bethan stages with a minimum of scenic ef-
fects . Much of nineteenth-century drama is
considered ill-suited for the open-thrust stage ;
but this also presents an opportunity for an
imaginative director to approach these plays
with a radically fresh style .

Of the multiple choices in theater shapes at
midcentury, then, three were prominent-pro-
scenium, arena, and open-thrust ; but more in-
volved, complex choices of theater shapes were

Fig . 8

	

The arena stage in Washington, D .C ., designed by architect Harry Weese in 1961, is an exemplary modern
arena-shaped theater.
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Fig . 9 The Stratford, Ontario, Shakespeare Festival Theatre has been an influential interpretation of the open-
thrust stage . It combines an Elizabethan stage with a Greco-Roman audience seating plan .
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yet to confuse the decision-making and design
processes of architects and clients .

MULTICHOICE IN A SINGLE THEATER

Besides the choice among three traditional,
historical theater shapes, which are available
to theater planners and designers today, a
new combination of multiples has appeared .
Now, we can attempt to have several, or all
three of these stage forms in a single building
-even in the same auditorium . This unique
possibility has led to the extreme complica-
tion of present-day theater design and to the
utter confusion of present-day theater de-
signers .
The educator's desire to perform Shake-

spearean plays in the original setting has been
extended to a desire also to perform eigh-
teenth- and nineteenth-century plays in the
theaters for which they were originally pro-
duced . Not content with an open-thrust stage
theater for plays written for that basic shape,
from the days of classical Greece to the Middle
Ages, producers also want a proscenium the-
ater, in which to present Renaissance and
later plays . This desire has now spread from
the educators to the producers of community
and regional theater as well .
Where sufficient funds are available, the

building of two theaters-one proscenium and
one open-splendidly accommodates this de-
sire . (It must be remembered that in no age
but our own were plays written expressly for
arena theaters .) However, sufficient funds do
not always seem available for such a splendid
solution . As a compromise, and it must im-
mediately be recognized as that, architects,

Fig . 10 The total theater scheme, designed by Walter Gropius in 1929, is a chimera holding forth the
illusive promise of a multiform stage. It could be changed from (a) the proscenium shape to (b) the
open-thrust shape, and (c) the arena shape .



arena shape to open-thrust shape may not be so
serious a compromise. The real difficulty is in
designing a theater that will accommodate both
the axial vision demanded by the proscenium
stage and the radial vision that is basic to the
open-thrust stage .

1 have been involved (although after instinc-
tive personal protest) in designing a number of
dual-form theaters . An honest architect or de-
signer must hold a Monday-morning quarter-
back session with himself, if not in public,
upon the completion of an important job. I feel
that a public session here will provide a valu-
able share of my experience .

It was tragic that one of the great architects
with a true and sensitive understanding of the-
ater, the late Eero Saarinen, should have lived
to complete only the Beaumont Theater of
Lincoln Center . It was a privilege to be code-
signer with him on the stage and auditorium .
When Eero and 1 were given the responsibility
for designing the two theaters for the Lincoln
Center Repertory Company, we met privately
for long, honest studies . I found, to my plea-
sure, that our basic concepts were in agree-
ment . First, neither of us believed in anything
but single-form stages ; we both were com-
pletely opposed to a multiform stage . If our
original proposition had been accepted, we
would have had the upstairs theater slightly
smaller and the downstairs theaters slightly
larger . One of them would have been pure
thrust stage and the other pure proscenium .
The question of which form would be which
size would have been left to the building com-
mittee . That is, if the committee voted that the
larger theater should have a proscenium stage,
we wanted that theater to be a pure proscenium
theater, in the best sense, and the other to be a
pure open-thrust stage-and vice versa . (See
Fig . 13 .)
We were overruled . In fact, some members of

the committee even talked about a basic multi-
use scheme for the Beaumont . We turned that
down completely, but we realized that we
would have to accept the compromise of a dual-
form design . Our original proposition would
have been the wiser decision, and ultimately
far cheaper in both initial costs and in subse-
quent operating costs .
However, Lincoln Center gave us months of

exploratory time and supported the costs of ex-

perimental designs and models which were
shown to the building committee of the Reper-
tory Company and to a group of theater critics .
A small, but very volatile minority of them sup-
ported the idea that the open-thrust stage
should be the dominant form . But at the end of
the investigation, the consensus was that we
should design the larger theater so that it could
be used as a proscenium theater and as an
open-thrust stage ; and that we, as designers,
should find some practical means of making
the changeover relatively simple .
We pointed out that to meet the production

schedule of a repertory company for a two-hour
changeover between matinee and evening, it
would be imperative to install expensive auto-
matic mechanical equipment . For example, if a

production using open-thrust was completed at
5 or 5 :30 and the evening schedule called for
proscenium staging, an enormous amount of

work would be required not only in changing

the scenery and lighting, but in changing the
seating plan and the open-thrust stage itself .
What we designed at the Beaumont Theater for
this changeover can be effected in 2 hours .

It is achieved by locating the front group of
seats on a large lift that descends to the sub-
basement where a turntable rotates them,
substituting an open-thrust stage, which is then
raised into position . Proscenium panels at the
Beaumont can be opened to make a maximum

signed by architect Hugh Stubbins and theater
engineer George Izenour, the Loeb Theatre in-
terior itself does not essentially change-only
the mobile units within its walls and under its
ceilings . The avowed purpose of this highly
selective and mechanical complex was to satis-
fy the needs of student directors, actors, and
authors to create any and all stage shapes at
will (see Fig . 12) .

For all multiform stages, there is a price paid
--not only in dollars, but also in sacrifice of
function . No multiform stage can be either a
perfect thrust or a perfect proscenium stage .
Yes, they work . But the additional expense,
both in design and construction and ultimately
in operational costs, is not worth the loss of
unified purpose that characterizes a theater
with a single stage shape . Such experiments
fail basically for the very reason that in none of
their two or three or five alternate adjustments
has one a feeling of a well-designed, simple,
clean, direct, single-form theater . In order to
make a collective multiform that works at all,
each single arrangement must be a compro-
mise .

It has been my experience that impressive
and technically practical as some of the ex-
periments may be, in none of their various
chameleon-like changes are they as effective in
either arrangements or elements as the stages
designed for a specific purpose .

Even a theater that can be changed to create
only two of the basic stage shapes is a com-
promise. But such dual-form or "hybrid" the-
aters appeal to clients who desire some of the
advantages of the thrust stage and, with a mini-
mum of changeover, the use of the same audi-
torium as a proscenium stage . And it must be
admitted that a stage that can be changed from

stage engineers, and designers have attempted
to build, within a single theater, multiform
stages, which can be changed from one shape
to another (Fig .10) .

The Multiform Stage

Inspired by the total theater scheme of the late
architect Walter Gropius, which was designed
in 1929, but never executed, engineers have
attempted tour-de-force theaters that could be
altered from proscenium stage arrangements to
open-thrust stage arrangements-and even to
the arena shape. Engineering and mechanical
ingenuity, coupled with accurate electric con-
trols, have made these chimeras appear at-
tainable . It is my feeling, however, that this
concept has never been successfully realized .

Multiform stages were developed for clients
who felt they could afford to build only one
theater, but were unable to commit themselves
to a single stage form . The mechanical multi-
form stage was also intended to make flexible
space operational for theaters of large size, and
to save manpower and time in rearranging
stage form and audience seating plans .

In Fig . 11 I have illustrated one theater in-
terior that can be used for two types of stage
productions by rearranging some of the seating
and changing the proscenium proportions . The
first is a true proscenium technique. Then, by
using an elevator to bring up a thrust stage and
readjust the seating elements, this same the-
ater can be used for a second technique-the
open-thrust stage .

At the Loeb Drama Center at Harvard Uni-
versity, mechanical means have been provided
to create three entirely different relations be-
tween acting area and audience seating . De-
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proscenium opening that is 50 ft across . When
the thrust is in use, the panels are completely
closed ; then actors can enter from right and
left downstage of the proscenium panels and
from two vomitory entrances under the front
orchestra seats .

It must be stated categorically that multiform
stages are designed for dramatic productions
of plays only . In the case of the Beaumont, the
acoustical characteristics are specifically for
the spoken word . The theater cannot be used
successfully for opera or musical recitals .

Multiuse Auditoriums

An approach to theater shapes born of the mid-
twentieth-century electronic era, and perhaps
twentieth-century indecision, is the multi-use
auditorium . It is an attempt to satisfy the client
who wants an auditorium so adaptable in rela-
tionships that any and all the performing arts
can be accommodated . Not only do performing
groups want a theater to house plays, but they
also hope to use their new auditoriums for
opera and musical productions, concerts, and
recitals . But music reverberation time demands
a greater spatial volume than that for the
spoken word . What results is an attempt to
build one hall that can be suited to both music
and drama by altering the very volume of the
auditorium . This implies large-scale physical
changes being made to ceiling elements and
even to the side walls of the auditorium . In
some instances, an entire balcony can be
shut off for the purpose of changing acoustical
characteristics and audience capacity .

Colleges and universities have led the race in
building such facilities . High schools have built
structures that attempt to accommodate the
basketball court, as well as the performance of
Ibsen and the choral society recital . Combina-
tions such as the gymnatorium and the cafe-
torium have been tried as a means of saving

Fig . 12

	

The Loeb Drama Center at Harvard University, designed by architect Hugh 5tubbins and theater engineer
George Izenour in 1960, is a small-scale realization of the multiform stage . Electrically operated mobile seating units
and stage sections can be rearranged to create (a) a basic proscenium shape, (b) a basic open-thrust shape, and Ic)
a modified arena or center stage shape .
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The Beaumont Theater at Lincoln Center, designed by Eero Soarinen and Jo Mielziner in 1960, can change
its shape from (a) an open-thrust stage to (b) a proscenium stage with a modified apron.

any single design can be used for all purposes
is nonsense .

Uncommitted Theater Spaces
Still another theater design approach that do-
veloped during this period of "theater explo-
sion" is one for which there is no historical
precedent in the tradition of our indoor the-
aters . It is based on the idea that neither of the
basic elements that make up a theater-audi-
ence or stage-should be predetermined so far
as their location or configuration within the
theater are concerned .

In effect, this concept says that within the
space provided by the architect, an undeter-
mined stage area and seating area may be set

this close range . To many followers of opera,
of course, the aural appreciation is almost
complete without the visual .
The scale that I have been referring to is not

only the distance between the audience and the
forestage but also the width of the playing
stage or proscenium opening . As an example,
a good width for a legitimate play is not much
more than 35 ft ; whereas opera stages will
open 60 to 60 ft in width .

It is self-evident that the solution to housing
all these art forms in one building must be a
magic one, if technically successful . Further-
more, this technical magic must be a dominant
part of the basic design . The multi-use audi-
torium is one of the most serious mistakes in
the history of theater design . The notion that

space and construction funds . Such schemes
appealed equally to builders, architects, and
engineers, as well as clients. The multi-use
theater thus spread to fantastic degrees . And
it has become a byword of confusion in the
1960s. Not only the idea but the definition of
the words "multi-use" or "multipurpose" have
become confused, even by theater experts .

It is understandable that members of boards
of trustees or college regents cried out for a
single design to meet all the needs of all the
performing arts . Even in affluent times, it is not
easy for a large university or regional theater
group to raise enough money to build more
than one good theater . And there will inevita-
bly be an avid army of architects, engineers,
and acoustical specialists willing to take on
that challenging desire of clients to accom-
modate all the performing arts in a single
auditorium . Even when the architects or con-
sultants are men of integrity and theater ex-
perience, they may find difficulty in persuading
building committees that however well an audi-
torium may suit the combined needs of the
choral society and the music school opera,
it cannot possibly be used for intimate drama
as well .

This is when the dangerous plea is made to
bring in the engineering magic that we see in so
many regional and college theaters today, and
in such community auditoriums as the Jesse
Jones Hall in Houston .

During the 1960s, engineering firms devised
astounding mechanical systems that changed
the very shape of an auditorium, pitched the
floor, tipping the ceiling and cutting off the
balconies, pivoted the walls, and rolled banks
of seating across the floor and stage . In too
many of these cases, these electronic tails
wagged the theatrical dogs .

Not all engineering developments were
futile, however . Certainly in terms of stage-
craft, electronic controls for rigging and
lighting systems, which were often developed
for such auditoriums, have been astonishing in
their programs of complicated presentational
problems, but these are mechanical contribu-
tions to the backstage area and are not to be
confused with the mechanical manipulation of
the architectural front-of-the-house arrange-
ments .

It is certainly human on the part of an owner
or manager to feel that a single auditorium
with adjustable elements serves in place of
what might otherwise be a complex of two or
three separate theaters. But every medium in
the dramatic and musical arts cries for a spe-
cific scale for the performing area and the
audience. With the spoken word in drama, the
sense of intimacy is essential both visually and
aurally . Add music and singing from a musical
comedy, and the scale of the auditorium can in-
crease appreciably .
An auditorium that is good for the actor's

voice is technically ineffectual for the singing
voice and for musical instruments . The reverse
is equally true . On an everyday level, we know
that when we want to say something intimate to
a friend, we do not shout it across a courtyard .
We approach closely, eye to eye, and speak
quietly in close contact, as in intimate drama .
If we want to sing an aria to that same friend,
we would back away or choose a room of suf-
ficient size . The same principle holds in
choosing a theater shape .

Specifically, the distance between the last
viewer and the performer can increase because
when acting is augmented by broader tech-
niques, the audience can be much farther away
from the performer and still enjoy an ac-
ceptable contact . From operetta to grand
opera, an even greater change in scale is ac-
ceptable . In fact, the patron who enjoys
second-row-center seats at a drama would
find grand opera completely unacceptable at
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value, they are not basically theater . Any the-
ater form-like all serious art forms-is born
of deliberation, self-discipline, and creativity .
To rely on improvisation, no matter how tal-
ented the actor, or how receptive the audience,
is to misunderstand freedom .
Freedom in art is not license . The artist can

be free only if he masters and accepts the limi-
tation of his medium . I have always believed
that authors and directors must be given the
greatest freedom in staging . In the auditorium
and on the stage, the greatest range of lighting,
scenic equipment, and spatial freedom must be
available. If a new play needs one hundred dif-
ferent visual indications of mood and back-
ground, it must be provided .

1 have worked with directors and authors
who desperately wanted to be free of any set
format . But gradually, to have effects, lights,
and scenic elements meet the needs of an actor
at a precise moment, we started to reintroduce
a theatrical limitation-dramatic form .

Similarly, we must accept and work with the
physical limitations of our stages . If I have a
stage that is only 10 ft deep, and I want to give
the impression of unlimited space, I accept that
10 ft and do something with it . Suggestions and
implications, whether they are visual, oral, or
aural, are means of working with one's limita-
tions . It might be the use of the magic of poetry
or of music's abstract sounds . The power of the
creative artist is infinite, but only when he
masters the technique in which he creates . Yet
all these production aids, these minute details,
must be made practical and must be carefully
timed and rehearsed . All the environmental
background, born in excitement and high imag-
ination, must be transposed into controlled and
disciplined technique .

I feel I must state that I am not, on principle,
anti-Happening . It must be said on behalf of
Happenings that they do accentuate some of
the better trends fostered by all contemporary
dramatists and stage directors . They have one
outstanding characteristic in common with
other modern theater movements-the desire
to accentuate actor-spectator relationships .

The advocates of Happenings question the
accepted concepts of actor-audience spatial
relationships . Michael Kirby states in the
Tulane Drama Review (Vol . 10, No . 2, p. 40,
Winter, 1965) :

Performance and audience are both neces-
sary to have theatre . But it might be thought
that it is this very separation of spectator and
work which is responsible for an 'artificial-
ity" of the form, and many Happenings and re-
lated pieces have attempted to "break down"
the barrier between presentation and spec-
tator and to make the passive viewer a more
active participator . At any rate, works have
recently been conceived which, since they
are to be performed without an audience-a
totally original and unprecedented develop-
ment in the art-might be called "activities .''

It would be pointless at this early stage of
the avant-garde experiments in Happenings
even to suggest what formalized theater shape
they might take, or if they will have any in-
fluence at all on theater shapes . Their most
vocal leaders seem to disagree about the best
environment in which this new and exotic hy-
brid will flourish.

At this writing, this theater of protest does
find what seems to be adequate housing in a
large variety of structures-both in and out of
the theater . So varied are they, that this partic-
ular form of dramatic expression does not
easily fit into this discussion of theater shapes .
If and when it matures into a new art form,
then it may develop a stage and auditorium
especially designed for its own needs . I doubt
that it will be a totally uncommitted theater
space .

at will in a wide variety of relationships, ar-
rangements, and relocations, This final theater
concept goes one step further than the mech-
anized theaters . It rejects any and all means
for creating a specific playing area or an
audience area . Its proponents say, "Give me
a cocoon that shuts out the outer world, and in
it we will create our concepts without the aid of
predetermined form ." They feel that it frees
future theater users from any "set interior ar-
rangement ." They also proffer what they feel is
the advantage of a simultaneous and multiple
approach to dramatic problems . Theirs is the
"uncommitted theater space ."
Back in the 1e90s, the great scenic artist

Adolphe Appia said, "Let us abandon theaters
to their dying past, and let us erect simple
buildings instead, merely to cover the space
where we work-no stage, no amphitheatre,
only a bare and empty room ." This bold pronun-
ciamento, like many manifestos, bears some
analysis . Any serious student of the theater
who admires Adolphe Appia's magnificently
conceived stage settings knows, however, that
to achieve the subtlety of his mood lighting and
the perfectly proportioned grandeur of his
plastic forms, the most complex and technically
sophisticated equipment must be available .
Much of this equipment must be located not
only backstage but in the auditorium itself and
subtly related to the stage area . In other words,
Appia's "bare empty room," once equipped to
meet the high standards of his production con-
cepts, would lose all semblance of nudity and
emptiness and might become a well-conceived
and carefully predetermined theater .
The limitations of mechanized multiform

schemes are even greater in these uncom-
mitted theater spaces . On the economic side,
the budget for such an indeterminate theater
must be greatly increased for purely mechani-
cal equipment, if for no other . In order to
justify the alleged freedom, a maximum amount
of mechanical support must be available in
every corner of the uncommitted area . Natu-
rally egresses and exits, ventilating and
heating equipment, supporting technical ele-
ments and power outlets for lighting must be
predetermined and fixed . And the operating
costs for moving this equipment are major re-
strictions on the alleged freedom .
Any rational study of the intricate problems

relating to sight lines, acoustics, or lighting

must also lead one to the conclusion that to
keep these relationships in an undetermined
plan can mean only that the ultimate quality of
any single interior relationship is bound to be
below par .
The only logical justification for this non-

mechanical, multiform approach is for a uni-
versity that offers a course in theater archi-
tecture . As a really effective working laboratory
for the study of acting, direction, and stage de-
sign, it is one to be researched and explored .

Uncommitted Spaces for Involvement?

Another current trend in stagecraft is the desire
for even further involvement of the actor and
audience . I refer to a greater psychological and
physical contact between audience and actor,
and to a greater use of sensory as well as visual
involvement throughout the theater . It has been
suggested that the uncommitted theater space
fosters this involvement .

Ever since the 1900s, nonobjective and to-
tally abstract experiments in the arts have been
expressed beyond the painter's and sculptor's
studio . Changes in all communication arts-
written and visual-have influenced dramatists
in a revolutionary way . Poetry, prose, and
journalism have all been affected by the tempo
of the radio, recorded music, and their exten-
sion into cinematography and television . Poets
have rejected rhyme, meter, and syntax . Prose
writers have made equally insurrectionary
demands on their medium . In the first 50 years
of this century the theater reflected very little
of this movement . In recent years, avant-garde
writers and directors have plunged into radical
experiments in what they felt was a new the-
ater-oriented field that furthers audience in-
volvement .
When 1 refer to total involvement, I do not

mean what is currently referred to as a "Hap-
pening ." The talk about Happenings is based on
a valuable instinct-the genuine desire for
greater contact, for greater participation of
both audience and actor, but it is practiced and
preached in an undisciplined and, I think, un-
creative way . It is undisciplined because it
makes a point of the fact that there is ostensi-
bly no premeditated play, no rehearsal, no re-
strictive texts .

Although the charade, the conversation, the
story, and the extemporaneous narrative have

Fig . 13 (cont .)

	

The Beaumont Theater at Lincoln Center . (c) The section shows a wary deep stage planned for a
repertory schedule . The deep stage, combined with large stage wagons, and a "saturation lighting" system as well
as the multiform stage mechanism make it possible to change stage shapes and scenery from production to production
in a matter of hours with minimum labor.
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patron unless more than one row distant . This
requirement makes it necessary to stagger
seats . Staggering is accomplished by the non-
uniform placement of seats of varying widths in
succeeding rows . Unless the walls of the
theatre are parallel (which is acoustically
hazardous), it is extremely unlikely that more
than a very few rows can be made up of seats
of uniform width. The lack of uniformity there-
by introduced provides the means by which
staggering can be accomplished . Seats are
made with uniform standards and interchange-
able backs and seats so that a wide variation
of seat width is possible ; a variation from
seat to seat of an inch or two, cumulative
enough to accomplish satisfactory stagger and
make rows even, is not noticed by the patron .

Various seating companies have their own
schemes and formulas for seat stagger, some
of them patented . The client may ask a seating
company for a seating plan and should examine
it critically for (1) insufficient stagger in occa-
sional areas of the house and (2) the introduc-
tion of seats narrower than the acceptable
minimum .

Aisles

Aisles are of questionable desirability except
in the largest houses . They must, however, be
employed in many localities because of build-
ing laws which make no provision for continu-
ous-row or so-called continental seating in
which all rows are widely spaced and serve as
transverse aisles . Many a bad sight line has re-
sulted from putting the maximum legal number
of seats, usually 14, into each row in every
section . Obviously, for purposes of seeing,
radial aisles are best, with curved aisles only
slightly less efficient . Aisles perpendicular
to the curtain line often have the accidental
result of making side section seats undesirable
because people using the aisles interrupt the
view toward the stage . The box office would

Fig . 14

	

(e) The horizontal angle to the center line at which objects onstage, upstage of the curtain line, cease to
bear the intended relationship to other objects onstage and to the background is approximately 60°. The horizontal
angle to the projection screen at which distortion on the screen becomes substantially intolerable is 60° . (b) Based
on the ability to recognize shapes and confirmed by sequential seat selection of unreserved seats, the order of de-
sirability of locations is: A, front center, except when the picture screen is close to the front row; B, middle center ;
C, middle side ; 0, front side ; E, rest center ; F, rear side . (c) Audiences will not choose locations beyond a line approxi-
mately 100° to the curtain at the proscenium . The shaded Brass contain undesirable seats.

SIGHT LINES

If the patron is to see satisfactorily, plan and
section must conform to a number of li,nits-
tions which are set forth in the following list .
To design an auditorium is to determine a
seating area within these limitations and to
establish position (not shape) of walls and
shape of floors therefrom .

1 . The horizontal angle of polychromatic
vision (no eye movement) is approximately 400

2 . The horizontal angle to the center line at
which objects onstage, upstage of the curtain
line, cease to bear the intended relationship to
other objects onstage and to the background is
approximately 60 ' .

3 . The horizontal angle to a flat projection
sheet at which distortion on the screen be-
comes substantially intolerable is 60' mea-
sured to the far side of the projected image .
Curvature introduced into the screen may ren-
der the distortion less from the extreme seats
on the opposite side of the center line of the
house but will increase distortion from the
seats on the same side of the center line (see
Fig . 14) .
4 . Judged by the audience's ability to recog-

nize shapes, and confirmed by free audience
choice of seats, the following is the order of
desirability of locations :

a . front center (except when the screen is
close to the front row)

6. middle center
c . middle side
d. front side
e . rear center
f. rear side

5 . Audiences will not choose locations be-
yond a line approximately 100" to the curtain
at the side of the proscenium .

6 . The vertical angle beyond which ability to
recognize standard shapes falls off very rap-
idly is approximately 30' (see Figs . 1 5 and 16) .

7 . The recommended maximum angle of mo-
tion picture projection to the horizontal is 12` .

PLAN

If the foregoing limitations are applied in the
horizontal plane for any given proscenium
opening, they will limit an area of maximum
value as seating space which is approximately
elliptical . It is interesting to note that this

shape for an auditorium plan was pioneered by

the late Joseph Urban who had little of the pres-
ent data to work with and may safely be as-
sumed to have chosen the shape largely on
esthetic grounds . A fan shape provides addi-

tional seating space at minimum sacrifice of

sight lines, but nobody wants the seats in the

extreme rear corners .

Seating
Occupants of all seats are visually related to
the performance when the seats are oriented
toward the stage . This necessitates curving the
rows of seats . The center of curvature is to-

Theatres and Auditoriums, 2d ed . copy-
right © 1964 by Litton Educational publishing,
Inc ., by permission of Van Nostrand Reinhold
Company

cated on the center line of the auditorium
approximately the depth of the house behind
the proscenium . Budgetary limitations may
dictate that seats be in straight rows to simplify
construction ; these rows can at least be related
to the center of attention on stage by being
placed on chords of the optimum row curva-
ture .

Stagger

To provide best visibility from any seat, no
patron should sit exactly in front of any other
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Fig. 18 Location of center of curvature for rows of
seats .

Summary

Given the proscenium opening and capacity,
laying out the orchestra and balcony or bal-
conies in plan becomes a simple and straight-
forward process . Sight lines determine
proscenium splay and house width . Visibility
limits and capacity determine depth . Minimum
distance from stage or screen to first row is
determined in the section .

As can be realized from the foregoing re-
quirements for seeing, any scheme which
attempts to provide flexible audience-perfor-
mance relationships sacrifices something,
usually in every form attempted . The multiform
theater cannot be justified except as a labora-
tory, where-certain limitations are an accept-
able price for flexibility and the box office does
not need to support the enterprise .

SECTION

The vertical angle of 30` at the spectator's
position establishes the distance from the
closest seat to the screen or to the highest
significant object on the stage . The lowest
seat in the orchestra must be located where
the patron can just see the stage floor (except

in the case of theaters built for motion pictures
only). The highest seat in the balcony must be
on a line which is not more than 30" to the
horizontal at the front curtain at the stage floor
if it is not to be above the limit of reasonable
distortion . The standing patron at the back of
the orchestra must be able to see the top of the
screen, which is usually as high as any signifi-
cant portion of a stage setting . Each spectator
must see the whole stage or screen over the
heads of those in front of him . Within these
limits the floor slope of orchestra and balcony
can be laid out : the first step in determining
auditorium section . (See Fig . 19 .)

Several methods have been offered hereto-
fore for developing the floor slope . Doubtless
others will be offered in the future . The authors
present the following method as one which
assures unobstructed vision from all seats .
It may be noted that this system produces a
floor slope considerably steeper than that in
many existing theaters . It also produces better
seeing conditions .
To determine floor slope, establish eye posi-

tion of spectator in first row on center line by
approximately 30" vertical angle above . For
live shows, stage floor will be approximately 2

Fig . 17 Straight radial aisles are better than aisles
which curve or band .

operate to increase capacity, the distance of the
rear seats from the stage must be increased
and seeing conditions impaired in proportion .
The theater operator may compensate the
occupants of these seats by charging less for
them . For shows involving live human actors,
75 ft is generally accepted on grounds of visi-
bility as maximum house depth . (See Fig . 18 .)

In theatrical entertainment which has as its
chief visual component human actors (live
shows), the degree to which these performers
must be seen to satisfy the audience and put
the show across varies .

A . Details of facial expression and small ges-
ture are important in legitimate drama, vaude-
ville and burlesque, intimate revue and cabaret .

B . Broad gesture by single individuals is
important in grand opera presentation, mu-
sical comedy, and the dance .

C . Gesture by individuals is unimportant and
movement of individuals from place to place is
the smallest significant movement in pageant .

It follows then that theaters planned for the
types of entertainment listed under A must be
limited in depth of auditorium so that visibility
from the remotest seat still allows the occupant
to perceive facial expressions (not over 75 ft) .

Theaters planned for the types listed under B
may have greater distance from the stage to
the remotest seat, but this distance is set at a
maximum beyond which the individual actor is
diminished to insignificance (approximately
125 ft) .

Spectators in the last rows at the Radio City
Music Hall in New York, looking through a
distance ranging from 160 to over 200 ft, de-
pending on the location of the performers
onstage, see a ballet reduced to the size of
midgets, and an individual performer, even
with the dramatic enhancement of a follow
spot, is a very insignificant figure indeed .

Fig . 16

	

(a) A scene of direct conflict loses its visual
significance to spectators outside the angles O,-O-D �
etc . One performer covers the other for spectators inside
the angles D,-D-D, . (b) Scones of direct conflict staged
anywhere between B end C on an extended stage retain
visual significance for all spectators between lines BB,
and CC,.

house width when house width is 2 .5 to 3 .5
times screen width . Practically . there are only
two significant considerations in planning the
depth of the house :

1 . Visual acuity . Normal human vision can
perceive a minimum dimension or separation
equal to 1 minute of visual arc . Translated
into space measurement this means that at 10
It a normal eye can perceive a dimension of
0.035 in ., at 50 ft, 0 .175 in ., and at 100 ft, 0 .35
in . Details of actors' make-up and facial expres-
sion are not plainly recognizable at distances
of more than 50 ft from the stage .

2 . Capacity. The larger the house, the lower
can be the price per seat or the greater the
gross . If the box office is not to be considered,
capacity may be limited by optimum seeing
requirements, and the last rows kept within
50 ft of the stage . As various requirements

Fig . 15 The vertical angle above which ability to
recognize familiar shapes falls off very rapidly is 30°.

like a theatre with all seats in the center sec-
tion . A center aisle wastes the most desirable
seating area in the theater and inevitably
causes the objectionable condition of seats
near the aisle being directly in front of each
other . (See Fig . 17 .)

Depth of House
There are many formulas used to determine the
depth of the house, or more accurately, to
determine the relationship between depth of
house, width of house, and width of screen or
proscenium . They vary considerably and are
all empirically derived on the basis of existing
theaters, with too little reference to whether
such theaters are good or not . Typical are the
following : Optimum depth equals 4 times
screen width . Maximum depth equals 6 times
screen width . Depth equals 1 .25 to 2 .35 times
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than 2 ft above the stage floor . Raising the

screen makes it possible to flatten the contour

of the orchestra floor. The reversed floor slope

developed by Ben Schlanger makes use of this

relationship to get the maximum number of
seats into the zone of least visual distortion,
end to hold the height of motion picture
theaters to a minimum . A result of the reversed
floor slope is to place balcony seats in the zone
of optimum seeing .

in . below this level . For theaters designed
solely for motion pictures, the location of the
stage floor is not critical ; the position of the
bottom of the screen is . (See Fig . 20 .)
A point 3 ft 8 in . below, and 18 in . i n front of

the eye position will be the floor level for the
front row . (1) Drew a sight line from the eye
position to downstage edge of stage, and
extend it back of the eye position for the front
row, step off horizontal sent spacing (back to
back), and draw vertical lines at the points thus
established . (2) Establish a point 5 in . above
the intersection of the extended sight line
and the next vertical line . (3) This is the eye
position for the second row end the floor level
at the front edge of the second row seat is 3 ft
8 in . below and 18 in . i n front of the eye posi-
tion . Repeat steps (1), (2), and (3) to the back
of the house and draw in the floor slope . Where
the slope exceeds 1'/, in . per foot, platforms are
required under the seats, end steps in the
aisles . A cross aisle which divides the orches-
tra into front and back sections entails the
elevation of the first row of seats behind it to
make up for horizontal width of the aisle .
The standing spectator's eye level behind

the rear row of seats is assumed to be 5 ft 6 in .
above the floor level of the last row. The sight
line from this position to the top of the screen
or highest probable curtain trim establishes
the minimum height for ceiling under balcony .
(See Fig . 21 .)
Raising the stage will make it possible to re-

duce the floor slope but at the penalty of pro-
ducing upward sight lines in the first two or
three rows which are uncomfortable and un-
natural for viewing stage setting and action.
If the stage floor is above the elevation of the
first row eye position, the upstage floor out
of sight by perhaps as much as 6 in . from the
first row is generally preferable to having an
excessive floor slope, especially if more than
one balcony is used.
When planning for motion pictures only, the

lower sight line from the first row will come to
the bottom of the projected picture, approxi-
mately 24 in . above the stage floor, or still
higher if a reverse floor slope is planned .

In h.ying out the balcony, sight lines are laid
out from rear to front because it is unsafe to
change balcony slope. The focal point onstage
is the point farthest downstage at which visi-
bility is requisite, or, in the case of motion pic-
tures only, the bottom of the screen . The maxi-
mum forward extensity of the balcony is then
determined when the location of the spectator's
eye position has been moved forward to a point
beyond which the floor and supporting struc-
ture would intersect the upper sight line of
the spectator standing at the rear of the
orchestra .

Fig . 20

	

(a) Maximum tolerable upward sight line angle
for motion pictures. (b) Maximum angle determines loca-
tion of closest seats . (c) Basic dimensions for plotting
floor slope .

The pitch of balcony floors should not
change since that would entail a change of riser
height for aisle stairs and introduce attendant
hazards . If vision from the rear row in the bal-
cony is adequate, the rest of the balcony is
satisfactory .

In theaters designed only to show motion
pictures, the first row need not be located so
that the patron can see the stage floor. It is sat-
isfactory if he sees without obstruction the bot-
tom of the screen which is seldom placed less

Fig. 21

	

The sight line of the standing patron limits
the balcony overhang .

It is apparent that a theater designed for max-
imum efficiency for motion pictures (reverse
floor slope) is almost completely useless for
any other sort of production except large-
screen television. The principle survives in the
angle of the car stands in the drive-in motion
picture theaters .

Floor Dish
The planning of the floor slope is not completed
when pitch of orchestra and balcony has been
laid out on the center line . It depends also
on the curve of the rows of seats . The whole
row must be at the some elevation if the seats
are to be level . The floor therefore is not a
sloped plane, but a dished surface in which
horizontal contours follow the seat row curve .
The floor section at the center line, rotated
horizontally about the center of curvature of
the rows of seats, will determine the orchestra
floor shape . The balcony is planned the some
way save that the floor is terraced to take the
seats . (See Fig . 22.)

Comment

It has been established that conditions of
seeing limit the depth of the house. Since
capacity is a function of depth and width,
increasing the width increases the capacity .
However, since sight lines from the side seats
limit the angular spread of the side walls, the
width can be increased only by increasing
the proscenium opening . The width of the
proscenium opening is a function of the kind
of production contemplated for the theater .
The dimensions given in Table 1 are derived
from the requirements of the types of produc-

TABLE 1 Proscenium Widths, in Feet, for Kinds
of Theatrical Production

Mini-
mum Usual

Reasonable
maximum

Drama. . . . . . . . . . 26 30 to 35 40
Vaudeville, revue . . . 30 35 45
Musical comedy,
operetta . . . . . . . . 30 40 50

Presentation,
opera . . . . . . . . . 40 60 80
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Its size, shape, arrangement, and equipment,
therefore, must logically develop from the na-
ture of the performance . Inasmuch as architec-
tural acoustics and the electronic control of
sound can provide for optimum audience per-
ception of the auditory components, regardless
of the form of the stage, development of the
requirements for the stage may proceed from a
consideration of the visual components and the
routine of performance .

STAGE SPACE

For all production types, the visual components
divide into two categories : performers and
scenic investiture . These indicate the func-
tional divisions of the stage : (1) the space in
which the performers work, which, though
actually three-dimensional, is usually referred
to as the acting area, and (2) the space wherein
the scenic investiture is arranged, which will be
called hereafter the scenery space . A corol-
lary of the presence of scenic investiture is the
need for its operation and storage . This indi-
cates a third functional division of the stage :
working and storage space .

There is a functional relationship between
acting area, scenery space, and working and
storage space . The size, shape, and arrange-
ment of the acting area must be determined
before the other spaces can be logically devel-
oped . (See Figs . 25 and 26 and Table 2 .1

Performance-Audience Relationship

The theater situation is fundamentally one of
the relationship between the performers and
the audience . The audience wants to hear and
see the show without distraction and in com-
fort and safety, as stated, but its ultimate objec-
tive in attending the show is to receive the
utmost sensory stimulation toward the maxi-
mum emotional and intellectual experience .
Maximum appreciation and enjoyment of, and
in a very real sense participation in, the the-
ater experience by each individual member of
the audience depend upon the maximum enjoy-
ment of it by the entire audience . Group reac-
tion to a single performance stimulus is some-
thing less than total unless that stimulus be
perceived at the same time, in the same mea-
sure, and with the same significance by the
entire group.

Fig. 24 The sight line problem inherent in the arena
form : A hides B and C from first two rows .

of near actors to the heads, and partially the
bodies, of actors farther away .
The stage is easily defined : it is that part of

the theater where the performance takes place .

Fig . 23 Zone of invisibility . Causes: stage too high,
front seats too low .

Opera houses of the Renaissance had side
boxes for the very good reason that the people
in the boxes competed (often successfully)
with the stage show for audience attention .
This condition persists, but it is worth noting
that the best example of such a theater in
America has not made a nickel for a generation .
Nevertheless, theaters with at least vestigial
side boxes are still built.

It is perhaps unnecessary to add that the-
aters planned in conformity with the principles
here set forth may adhere in spirit to almost
any architectural style by the discreet planning
of service and decorative elements which do
not affect the basic shape of the theater . In
theaters which are being rebuilt, it is often
possible to retain the desirable features and
still provide a good theater .

Open Stage and Extended Stage

The open stage form in which sight lines must
be directed to the edge of the acting area neces-
sitates steep balconies . The balcony of a the-
ater which is convertible from proscenium to

Fig . 25

	

Position of backstage areas relative to each other . This diagram must not be interpreted in terms of size
or shape .

open stage form must follow the requirements
for open stage . Any theater in which per-
formance extends beyond the proscenium onto
either forestage, open stage, or extended stage
requires very careful planning to provide good
seeing from all balcony seats to all parts of
the acting area .

Arena Stage

Few, if any, arena-form theaters have bal-
conies, nor are they likely to have since the all-
around seating of the arena form seems to
satisfy seating capacity demands without bal-
conies . Moreover, to satisfy the requirements
of good seeing in arena, it is necessary to ele-
vate successive rows of seats more then in
proscenium form as a partial solution of the in-
soluble problem of actors covering other actors
from some spectator's direction . (See Fig . 24 .)

If seat rows are successively and sufficiently
elevated, the audience may see over the heads

Fig . 22

	

Developed floor slope for unobstructed viiion .

tion noted when the performances are so
staged as to assure maximum effectiveness .
Where budget permits building to have better

than minimum visibility standards, wall angles
may be narrowed, floor angles increased, and
balcony omitted, and visibility from the worst
seats thereby improved to a point considerably
better than what is just salable . A very real
problem, however, is to prevent precedent or
personal prejudice from so influencing audi-
torium design as to cause the inclusion of large
numbers of unsalable seats . One manager
insisted, after floor slope and stage height had
been determined and the auditorium floor laid,
that the stage floor be lowered some 10 in.
below the height called for in the plan, in the
interests of, as he put it, "intimacy ." From the
middle of the orchestra in that theater it is
hard to see below the level of the actor's
navel . (See Fig . 23 .)
Greek theaters were semicircular (horizontal

sight-line angle 90'' to center line) . This was
all right in Greece where there was no prosce-
nium . It is obviously not all right where a
proscenium is used . Yet, a misguided rever-
ence for ancient practice still gives us some
theaters with impossible sight lines .
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Spatial Requirements for Various Types of Theatrical Productions

General Acting area
characteristics size Shape

Pageant and symphonic drama . . . . . . . Dramatic episodes, processions, marches . From 2,000 to 5,000 sq ft, depending Rectangular with aspect ratio between

dances, and crowd scenes . Masses of on the scale of the pageant . 1 to 3 and 2 to 3.
performers engaged in simple but ex-
pansive movements before very large
audiences .

Grand opera . . . . . . . . . . . . . . . . on the. . Large numbers of performers Minimum: 1,000 sq ft Quadrilateral with an aspect ratio be-

acting area at one time : often more then Usual : About 2,500 sq ft tween 1 to 2 and 2 to 3. Sides converge

one hundred in big scenes and finales . Reasonable maximum: 4,000 sq ft toward the back of the stage, following

Movement is martial processions and the sight lines from the extreme lateral

group dances and the costumes are positions .
elaborate . Soloists perform downstage
center, close to the footlights but with-
in the bounds of the conventional
proscenium, principals play twosome
and group scenes in the area near the
audience, and choruses and supernu-
meraries require space upstage . The
ballet end the chorus of soldiers, pilgrims,
peasants, or whet not, sometimes fill
the entire acting area . The performance
is viewed objectively by the audience
and does not benefit by intimate contact
between performance and audience .

Vaudeville, revue . . . . . . . . . . . . . the. . Vaudeville and revue emphasize Minimum: 350 sq it Rhomboid with aspect ratio about 1 to 3 .

human scale . Although the vaudevillian Usual : About 450 sq ft Sides converge toward back of stage

keys his performance for the last row in Reasonable maximum: 700 sq ft following the sight lines from the extreme

the gallery, the form is characterized lateral seats .
by intimate direct relationship between
performer and audience : monologues
straight to the front, confidential asides
to the front row, and audience participa-
tion in illusions . Other acts lacrobatics,
etc.l are played across the line of audi-
ence vi si on f o r maximum effect .

Dance .. . . . . . . . . . . . . . . . . . Graceful and expressive movements Anything under 700 so ft is constricting . Rhomboid with aspect ratio about 3 to 4.

of human figures in designed patterns, Reasonable maximum: 1,200 sq ft May project into and be surrounded by
chiefly in two dimensions but with the audience (open stage or arena) since

third dimension introduced by leaps frontal aspect of performers has minimal

and carries . Occasional elevation of parts and space-filling quality has maximal

of the stage floor. Singles, duets, trios, significance .
quartets, groups . The movement demands
maximal clear stage space.

Musical : folk opera, operetta, These forms embody on a smaller scale Minimum : 600 sq ft Proscenium :

musical comedy, musical drama the production elements of grand opera, Usual : About 1,200 sa ft Rhomboid with aspect ratio between 1
plus a certain freedom and a quest for Reasonable maximum: 1,800 sq ft

to 2 and 2 to 3 . Sides converge toward
novelty which encourage the develop- the back of the stage following the
ment of new performance devices. Close sight lines from the extreme lateral
audience contact of soloists and seats .
specialists is borrowed from vaudeville
and revue . Big scenes involve many Arena :
dancers, singers, and showgirls, often
with space-filling costume and movement . Circle, square, or rectangle (3 by 4

Fifty people on stage at one time is not aspect ratiol or ellipse (3 by 4 aspect

unusual . ratio) .
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Long axis of the acting area perpen-
dicular to the optimum sight line . Audi-
ence grouped as close as possible to
the optimum sight line .

Width equal to the long dimension of
the acting area . Flexibility is to some
advantage in revue but of little value in
vaudeville

Music and
with both
formances .
musicians .

music cues closely integrated
vaudeville and revue per-
Pit space for from 15 to 30
Conductor and percussionist

Most of the visual components of vaude-
ville and revue are such that they are
perceived best in the conventional audi-
ence-performance relationship . The

The forestage is an essential part of the must have good view of the action . comic monologist who must confront his

acting area ; steps, ramps, and runways audience is defeated by the open stage
into the house are useful . and arena arrangements .

Nearly square acting area so that dance Proscenium not really necessary ; though Music almost always accompanies Dance in its various manifestations is the
patterns may be arranged in depth and useful as concealment for lighting in- dancers . For dance as part of opera performance form best suited to the open
movement may be in many directions struments and dancers awaiting en- or musical show, orchestra is in pit . stage or arena since it possesses the
including along the diagonals . Many trances, other devices such as pylons, For dance as specific performance, as least amount of facial-expression signifi-
dance -figures require circular move- movable panels, and curtains may be in ballet, orchestra may be in remote cance and the greatest amount of
ment . Many entrances desirable, es- substituted location and music piped in . Maximum movement and pattern in two or three di-
pecially from the sides of the acting orchestra for dance: 60 musicians in mensions . Elevation of the audience to
area . pit for classical ballet. Minimum : one perceive best the patterns of dance is

drummer . desirable .

Proscenium : Usually as wide as the acting area, Music an integral auditory component, The assumption by ballet of a greater
Long axis of acting area perpendicular but should be adaptable to changes sometimes integral visually. Elevating share in the performance of musical
to the optimum sight line . Mechanized in the arrangement of the acting area orchesti , p, to accommodate from comedy indicates the need for a high
mobility of structural parts to produce described in the preceding column . 20 to 4 mwsicians general sight line from the audience .
changes in acting area arrangement A phenomenon of the last 20 summers
are desirable . Forestages, sidestages, Arena: None Arena: has been the growth of the musical
acting area elevators .

Orchestra pit beside the acting area
theatre arena under canvas by which
huge audiences have been enabled

Arena:
parallel to long axis and opposite prin- to see revivals of standard and Broad-

entrance . This unavoidably imparts way musicals et popular prices though
NumerousNumerous wide entrances for actors a performer orientation toward the with general reduction of

f
scenic
scenic

investi-
and stage hands via the aisles or through orchestra and favors the seats in that

ture to that which is possible in the
tunnels under the seating banks . Ramps general direction . arena form . The movement has been
preferable to stairs or steps . Experi

economically feasible and generally
mentation possible in rendering stage profitable .
flexible by lifts, and in development of
flying systems over the acting area .

Arrangement Proscenium Orchestra Comment

Long dimension of acting area perpen- Either no proscenium with performers Space for 100 musicians between Primarily an outdoor form, it is often

dicular to general sight line . Audience entering the "pageant field" from beyond audience and acting area . Conductor staged in makeshift or adapted theatres,

entirely on one side, elevated to perceive the lateral sight lines, or structural must see performance . utilizing athletic fields and stands or

two-dimensional movement . Large open- or natural barriers to delineate the side natural amphitheatres . A few permanent

ings at ends and in side opposite audi- limits of the acting area and conceal pageant theatres have been built .

ence for processions, group entrances, backstage apparatus and activity
and exits . Some elevation of portion of "Curtains" of sliding panels, lights or
acting area opposite audience, purely fountains for concealing the acting area ;
for compositional reasons . often the concealment is by blackout

only

Long dimension perpendicular to the Width equal to the long dimension of Pit for 60 to 60 musicians . Conductor Movement in two dimensions in acting
general sight line . Audience elevated the acting area . must have good view of action area is a significant visual component,
to perceive two-dimensional movement predicating elevation of the seating area

to make this movement visible .
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Spatial Requirements f or V ari ous Types of Theatrical Productions (Continued)

Total Uniform Effect

If the theater does not permit total uniform
stimulus and reaction, the performance can
never reach its peak of effectiveness . The best
efforts of theater artists stand the best chance
of appreciative reception by audiences if the
audience-performance relationship fosters to-
tal uniform stimulus and reaction, hereinafter
called total uniform effect .
The producer and the theater artists have re-

quirements consistent with these : they want
the physical facilities which will allow their
show to stimulate the audience to the maximum
of intellectual and emotional appreciation . The
skilled theater artist applies knowledge of au-
dience reaction to the preparation of every part
of the performance . If, because of inadequacies
of the theater building, the audience cannot
perceive the performance as the artist has
planned it, the artist fails through no fault of
his own, and the audience is disappointed .

Not only is it the height of theatrical artistry
for the showman to achieve this condition of to-
tal uniform effect, but it is good business . The
spectator who does not see or does not hear or

does not comprehend a speech or action be-
cause of inadequate physical orientation
toward the performance feels to some degree
cheated of his admission fee and less inclined
to return to the theater than does the spectator
who perceives all the components of the per-
formance fully and who feels that the perfor-
mance is projected toward him and those close
to him .

Expert showmen and artists use their pro-
ductional knowledge and skills to the fullest
within the limits of the physical plants at their
disposal . It is the duty of the theater planner to
provide them with facilities which neither limit
nor hinder their efforts.
The performance and the audience can be re-

lated to each other in a limited number of com-
binations with some degree of variation pos-
sible in each arrangement .

Performance-Audience Arrangements

Audience Looking in One Direction toward the Perfor-
mance : Proscenium This has been the conven-
tional arrangement of the twentieth-century

theater in the United States . It has the fol-
lowing attributes :

It affords the maximum confrontation of
performers and audience and is best for lec-
turers, concert singers, recitation and dramatic
presentation . It establishes a limited orienta-
tion of performers to audience . The audience

Fig . 27

being in one compact group within a narrow
horizontal angle, the performers can relate
their actions to the whole audience simulta-
neously . fSee Fig . 27 .)

It creates a limited, unified, fixed frame for
the pictorial composition of the performance .
Scenery can approach the quality of fine art in
the refinement of its design elements .

It permits the director and designer to relate
performers to scenery, secure in the knowledge
that the whole audience will perceive the rela-
tionships in the same way .

It is the best arrangement for presenting to
an audience a dramatic action of conflict or op-
position of forces because the line of action of
the opposition or conflict is across the line of
vision of the audience and hence is maximally
perceptible .

It is the form most conducive to the produc-
tion of total uniform effect.

Being the established conventional form, it
stands vulnerable to attack by avant-gardists
who often seek change for the sake of change .Fig . 26 Position of backstage spaces .

General characteristics Acting area size Shape

Legitimate drama . . . . . . . . . . . . . . . Of all production types, legitimate drama Minimum : 240 sq ft (12 by 20 ftl Proscenium :
places the greatest emphasis upon the Usual : About 525 sq ft (15 by 35 ft)

Duadrilateral with an aspect ratio about
scale of the human actor . The importance Reasonable maximum : 1,000 sq ft 1 to 2. Sides converge toward the back
of the individual actor requires that stage (25 by 40 ftl

of the stage following the sight line from
space and scenery do not dwarf him .

the extreme lateral seats.
Dominance of plot, locale, and charac
terization requires verisimilitude in

Open stage:
the size and relationship of scenic ob-
iects . Too small an acting area crowds Semicircle, quadrilateral, or polygon

actors and furniture, hampers stage projecting from a proscenium or from

action, and detracts from the dramatic an architectural facade .

effect which is the sole aim of the per-
formance . Too large an acting area Arena :

diminishes the actor in scale and renders Circle, square, rectangle, polygon, or
his performance ineffective by weaken- ellipse with about 3 by 4 aspect ratio .
ing the effect of his gestures and Entrances from diagonal corners and in
movement . middle of one or both long sides .
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ment seats the largest audience within the

shortest distance from the acting area . It is

therefore attractive to the showman and also to
the spectator who attaches value to proximity
to the stage . (See Figs . 29 and 31 .)
The claims of intimacy which are voiced for

the open stage arrangement are repeated for
the central stage and the same demurrers apply
with the additional statement of positions pro
and contra the feature of seeing the audience
across the acting area . The argument pro is that

seeing other members of the audience en-
joying the show stimulates one's own enjoy-
ment . The argument contra claims that the op-
posite audience seen beyond the actors is no
part of the performance and is therefore a
negative factor to the degree that it is dis-
tracting . It is surely a negative factor in that it is
not a pert of the design end plan of the perfor-
mance ; it is not scenic investiture .
Economy is also affected by the effective lim-

itation of scenery : There can be no scenery or
properties that the audience cannot see over,
under, or through . This restricts scenic in-
vestiture to paint or other coverings on the

stage floor, very low platforms, devices sus-

pended above the acting area, outline represen-

tations of such objects as must be set on the

Fig . 28

seeing, but it places a burden of diffused orien-

tation upon directors and performers and

makes impossible the achievement of total uni-

form effect .
It contains inherent difficulties in the en-

trance and exit of actors which are usually

solved by providing entrances beneath the

seating area .
Difficulties pertaining to the scenic Investi-

ture which are common to both this arrange-

ment and the arena arrangement will be con-

sidered together .

Audience Surrounding Performance : Arena or Central

Staging Variously called bandbox, arena, the-

ater-in-the-round, circle theater and deriving

certainly from circus, ancient amphitheatre

(double theater), and primitive ritual sites, the

arrangement of the acting area in the center of a

surrounding ring of audience has gained in

popularity in the twentieth century for a num-

ber of reasons :
Expediency.

	

At a time when formal theaters

have been decreasingly available and in-

creasingly expensive to build, while simulta-

neously the number of play production groups

has been increasing rapidly, the arena arrange-

ment, achievable in any large room, makes a

rudimentary theater possible.
Economy .

	

As well as seating maximum au-

dience in the minimum enclosure, this arrange-

It is limited in seating capacity because the
principal direction of expansion is away from

the performance ; the limit of good seeing be-

comes the limit of expansion . Expansion later-

ally tends to destroy total uniform effect by

making occupants of the side seats view the

performance from widely divergent angles and

thus see the actors, action and scenery in non-

significant relationship .
Theatrical production refuses to be con-

tained within a strictly limited space behind a

rectangular opening . The existing proscenium
form has been called the picture frame stage,
and the peep show stage, and even during its

incidence and rise to prevalence there were ob-

jections to its restrictive character . The theory
of theater admits, and numerous modern plays
contain, instances where the contact between
performance and audience must be more inti-
mate than the formal frame permits . History of

theater shows 24 centuries in which the picture
frame was either nonexistent or modified by the
use of acting areas in front of it, against the

last century and a quarter during which the pro-
scenium developed in prominence . Modern
theatrical practice contains frequent instances

of the performance's attempting to come
through the frame, into, about, and around the
audience .

Audience Partially Surrounding the Performance : Open

Stage in several variations this arrangement
has gained in popularity during the midcentury .

Essentially an old arrangement descended from
Greek, Roman, Renaissance, and Elizabethan
theaters, it has been readopted for several

reasons :
It places the performers in the same space

envelope as the audience . This is said to pro-

duce a unity of experience between performers

end audience, though the authors believe that

the essential dichotomy of function between

performers and audience persists regardless of

spatial relationship and that attempts to resolve

this dichotomy are futile, fallacious, and irrele-

vant . (See Fig . 28 .)
It places more spectators closer to the per-

formance than does the proscenium arrange-

inent and in this way contributes to good Fig. 29

Arrangement Proscenium Orchestra Comment

The realistic style of dramatic produc . Width equal to long dimension of the Orchestral music is sometimes an The various forms of theatre used

tion confines the performance to an act. acting area . Moving panels to vary integral visual part of the performance, by legitimate drama are discussed fully

ing area entirely inside the proscenium . width, openings in proscenium splay but most generally it is a purely auditory earlier in this chapter .

The apron is not used . Most historic to form side-stages, movable pylons component . It is not generally necessary

styles and much modern dramatic theory or columns by which opening may be for the orchestra to be seen by the au-

demand more freedom of audience- subdivided are all desirable . dience, but because cueing of music

performance relationship than the Flexibility and mobility are increasingly is so exacting, the conductor must see

realistic style and call for the projection desirable . The application of motive the action . It is reasonable to provide

of the performance toward, into, and power under remote control to the move- a pit for from 15 to 30 musicians, but

around the audience . For this projecting ment of structural parts to produce the flexibility cited at the left must be

aprons, forestages, sidestages, runways, different arrangements appears de- provided, either by portable pit covers,

steps and ramps into the aisles are all sirable but is costly . Manually alterable steps, and platforms or by mechanized

to some degree useful . To meet the de- parts, particularly forestage proscenium orchestra litts . There is opportunity

mands of different styles and stylists, panels and sections of the stage floor, for originality of arrangement .

the acting area for drama must be if not unwieldy, are reasonable sub-

capable of assuming many shapes To stitutes

confine it within the proscenium open-

ing is adequate for the realistic style

but inadequate for the others ; to pro-

ject it toward, into, or around the

audience in any rigidly unalterable

form is likewise adequate for one style

but inadequate for others .



Fig . 31 Arena stage, Washington, D.C . Architects : Harry Weese & Associates . Consultants : Bolt, Beranek &
Newman . The arena stage (capacity 752) is an octagonal-shaped theater-in-the-round with a rectangular performing
area . One of the four tiers of seats is rembvable to permit a three-quarter arena form . The stage floor is trapped to
provide additional staging flexibility and to provide an orchestra pit when the three-quarter arrangement is used for
musicals . The height of the catwalk-lighting grid from the stage floor is also adjustable . The building was designed
for a resident, professional, repertory company .
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stage for use by the actors (doors, windows,
and similar architectural details), and low
pieces of furniture .

Disadvantages. Because the audience is
seated all around the acting area, it is unavoid-
able that viewpoints will be maximally different
and it becomes impossible for director and
actors to compose the performance so as to
produce a total uniform effect . Furthermore be-
cause the conditions of covering (one actor
blocking audience vision of another actor) are
also maximized, it is necessary to prevent
covering by increasing the pitch of the seating
area .

An unavoidable disadvantage of this form
lies in the anterior-posterior aspect of every
actor and the fact that the most dramatically
expressive side is oriented in only one direc-
tion . The summary comment on this aspect
was made by the late David Itkin : "I have seen
one-half of the show ; now 1 will buy a ticket on
the other side of the house and see the other
half of the show ." Unfortunately, because the
performance must (at times) be oriented

toward the sides where he has not yet sat with
his two tickets, he would have had to buy two
more tickets, four in all .

Performance Extending around Audience : Extended
Stage Variously called side stages, multi-pro-
scenium, theater-all-around, and even thea-
trams, this arrangement has gained some ac-
ceptance inthe midcentury decades . (See
Fig . 30 .)
This form begins as an extension of the

conventional acting area to left and right,
usually as parodoi entrances on the audience
side of the proscenium, or as doors in the side
wall splays which may be used when desired as
frontal entrances onto the stage . Its fullest de-
velopment is in the four-stage form which re-
quires that the audience sit in swivel chairs .

Its uses in production are various :
1 . Small scenes played on side stages while

scenery is being changed on the main stage .
2 . Processions entering from the side stages

and moving into the main stage.
3 . Expansion of acting area for simultaneous

showing of several settings or locales .

4 . Elimination of changes of scenery by
having all scenery set up on the various stages
and moving the action and even rotating the
audience . (This form relates directly to the tele-
vision studio method of having several settings
set up and moving actors and cameras from
one set to another .)

Fig . 30
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The community theater usually contains 500 to
1,000 seats and serves amateurs, semiprofes-
sionals, and visiting professional groups. Most

of the scenery and costumes are designed and
made at the theater and require a special type
of workshop . Because of its varied use, and the

rather indeterminate responsibility of its

management, its planning should be as simple
and as foolproof as possible . This study will
not include experimental theaters, since these
present special problems .
A properly selected site offers (1) Acces-

sibility by normal means of transportation . (A
central location is essential for walking only .

Automobiles should not have to traverse con-
gested traffic zones when this can be avoided .)
(2) Sufficient separation from bus and streetcar
lines, principal highways, and other sources of
noise . (3) Parking space. (4) Convenience to

complementary community activities, educa-
tional or recreational, in order to reduce

interbuilding traffic and minimize supervision
and maintenance .

ARRANGEMENT

"Front" or public areas, and "backstage" or

work groups, constitute the two major ele-
ments . Spectators should find everything nec-

essary for their needs accessible from the

foyer once they have presented tickets . In-

cluded are toilets, coatrooms, drinking foun-

tains, lounges, and smoking areas . The lobby
should provide waiting space and circulation to
areas other than the theater, which may be con-

tained in the building . The manager's office is
convenient if adjacent to the box office and
accessible from the lobby . In the work group,
control of the stage entrance will avoid inter-
ference from unauthorized persons and facili-

Fig . 1

	

Organization chart .

Time-Saver Standards,

	

1 st

	

ed .,

	

McGraw-
Hill . Inc . . New York . N .Y ., 1946 .

late accounting of players, properties, and

scenery . Rehearsal rooms are part of the work
area and should be near other work elements .
Movement of heavy furniture and other prop-
erties demands close relation between work
spaces and stage proper . Dressing rooms may

be more remote but within supervisory dis-

tance . (See Fig . 1 .)

GENERAL REQUIREMENTS

Requirements for community theaters, al-
though derived from the same sources and
from the same historical background as those
of the commercial, or ''professional," theater,
exhibit fundamental differences . Emphasis
upon creative effort leads to demands for a
different type of accommodation than does the
necessity for financial profit . Two general
types of creative community activity, directly
related to the theater, require special provi-
sions .

Audience Activity This is great before and after
a performance and between acts, due to the
social nature of the occasion . Spaces for
lounging, talking, smoking, are all necessary .
Easy access to such spaces is of prime impor-
tance . At times, audience and actors may inter-
mingle ; for this a combination of lounge and
rehearsal room is needed . Since refreshments
may be served, a small kitchen or serving pan-
try is essential .

Production Activities These consist of prepara-
tion for and presentation of the performance . In
a community theater, scenery, costumes, and
properties are mostly prepared within the the-
ater plant . Separate workshops are ordinarily
provided, one for costumes, and one for
scenery and properties . Used materials are
salvaged insofar as possible, stored within the
plant, and reused . Ample storage space is
needed .

Presentation problems may be solved dif-
ferently in the community theater than in its
commercial prototype. Both types demand am-
ple stage space ; but, whereas in the "profes-
sional" theater, urban real-estate values have
forced a vertical development with lofty stage
houses for lifting scenery vertically ("flying"),
tiered dressing rooms, and often inadequate
wing space, the community theater, built on
less expensive land, may be expanded horizon-

tally . Scenery can be shifted horizontally, per-

haps on wagon stages . Proscenium size and

shape may be variable . Such flexibility and

multiplicity of uses are not only financially de-

sirable, but some theater authorities call them

essential for the theater's progress . Types of

stages which are considered impractical in the

average commercial theater, become available.

Limitations Because the theater has such highly

specialized requirements, this study is limited

in scope to those items within the creative

center which are strictly community theater

needs . Emphasis in the community theater

being on amateur participation in all phases of

the theater, there is to be expected less effi-

ciency of personnel, and a necessity for greater

flexibility of facilities, than in commercial the-

aters .
Capacity of the auditorium for the type of

theater here discussed averages approximately

800 persons, often less . If, for financial rea-

sons, provisions for road shows must be in-

cluded, minimum seating capacity has to be

increased to 1,200, preferably 1,500 persons .

This increase brings many disadvantages,
among which are lack of intimacy and lack of

flexibility in auditorium shape and stage type .

Public Circulation A prime requisite for public

areas in the community theater is ease of move-

ment . Access between the various parts needs

to be as free as possible, to permit their full

use by the audience before the show, between
acts, and after the final curtain . Code require-
ments as to doors and exits are minima for

safety ; the community theater needs even

greater circulation facilities . Depending upon
site, nature of surrounding developments, dis-

position of plan elements, and requirements

for acoustics, lighting, etc ., the number of
openings to vestibule, lobby, auditorium, and
lounge may be increased far beyond the mini-
mum .

Access to Auditorium If possible the principal
entrances from the lobby to the auditorium
should be arranged without doors . In order to
achieve this it is necessary to make a careful
acoustical analysis ; in all probability sound-
deadening material will be required on the
walls of approaching corridors or lobbies, to
prevent parallelism .

Types of Space It is always desirable to have
both vestibule and lobby . In most cases, it
would be well to provide a separate lounge
which on occasion may be used for social
meetings, lectures, discussion groups, etc . The
lounge may also serve as rehearsal space .

Vestibule

	

The lighting in the vestibule adjoining
the street may be quite brilliant . Telephone
booths should be provided, accessible from the
vestibule . In general the addition of other fea-
tures, such as small bookstores, etc ., which
will attract the public to the theater as a part of
their daily lives, is desirable .

Ticket Office

	

This should, if possible, both com-
mand the entrance to the inner lobby and at
the same time permit the lines to form without
obstructing it . There are preferably two ticket
windows, one for reserved seats and one for
current seats . Necessary also is sufficient free
wall space for a small ticket rack which can be
made locally .

Lobby

	

While the theater in the large city has no

particular need for oversize lobbies, in the com-

munity theater the performance must be con-

sidered as a social occasion as well as dramatic
entertainment . Therefore, the lobby should be

arranged to show off groups of people and their
clothes to advantage .
A combination of exhibition space and lobby

is easy to achieve, and is generally desirable in

the community theater . It is hoped that the

community will take an interest in the produc-



' Based on auditorium capacity of 800.
t Dressing, chorus, make-up rooms require mirrors, preferably 3-sided type, movable; end overhead lighting, mirror-lighting equipment .

tion of a playas well as in its presentation, and,
therefore, exhibition space is desirable to show
the various developments : costume designs,
sketches for stage settings, etc ., even though
the space is not used as an actual art gallery.

CMc11r00r11 This should be either adequate or
omitted entirely . If included it should open
from the main lobby and provision should be
made to have a sufficient number of attendants
and a sufficiently large opening to the lobby so
that standing in long lines after the perfor-
mance is not necessary . In community theaters
the expense of the proper number of attendants
may become a problem . The checkroom serves
not only the theater, but oleo other facilities in
the building, and therefore should have an en-
trance to the main vestibule .

Auxiliary Spaces

	

These include areas not always
essential to the theater, but usually desirable.
Projection rooms are fairly well standardized .
If provisions for radio broadcasting are de-
sired, for either instruction and study of new
dramatic techniques, or actual broadcasting,
the minima outlined in the table above may
be provided . Discussion or viewing rooms are

similar to radio studios, and, like them, usually
need loudspeakers . Here an instructor end
class, or the theater director and assistants,
may discuss a production freely while it is in
progress .

AUDITORIUM AND STAGE

Maximum Seating Distance Even in theaters of
1,200 to 1,500 capacity, the last seat is prefera-
bly not over 75 to 100 ft from the stage, and
much less in smaller houses . When balconies
are used, the front of the balcony is preferably
within 50 ft of the stage .

Sigh Lines

	

The apron of a forestage maybe ex-
cluded from view to prevent eight lines angled
sharply downward from rear seats . In suditoris
of 800 or less capacity, when balconies are not
used, a complete view of the forestage should
be possible . Side proscenia of encircling stages
do not require perfect sight lines ; balconies
may help improve them . Sight lines for the side

seats in the auditorium should permit a mini-

mum of two-thirds of the main acting space to

be seen through the conventional proscenium ;
conversely, care should be taken that areas
beyond the acting space are masked.

Seating Facilities

	

Seat spacing preferably always
exceeds the minimum of the New York Code of
32 in ., back-to-back ; and, if possible, seats are
not less than 20 in . on centers . Use of "Con-
tinental" seating, in which each seat row be-
comes on aisle, should be limited to small so-
ditoris, where it does not force the rear row to
be located too far from the stage. Aisle widths
and number of aisles are generally determined
by building codes .

Auditorium Capacity and Type Need to vary the
capacity of an 800-seal auditorium is not ur-
gent . However, when necessary, this may be
accomplished with curtains, placed in such a
way, perhaps under the lip of a balcony or at a
natural break in the auditorium, that they do
not appear to change the essential proportions
of the auditorium . Empty seats visible to actors
are a detriment to good performances . Experts
should be consulted as to the acoustical effect
on the auditorium . A solid partition will very
probably cause havoc in the acoustics .
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Community Theaters

Typical space requirements Typical Space Requirements

Areas' Areas'

Spaces (So ft) Remarks Spaces Isq ffl Remarks

Vestibule and gallery . . . . . . 1,200 Less area would hamper use of Stage . . . . . . . . . . . . . . . 3,500 Ample; 2,800 sq ft minimum;

space as gallery and meeting 3,500 usual avg . except for

place . Area may be increased encircling stage. Air conditioning

in proportion as auditorium in conjunction with auditorium

capacity exceeds 800. Good desirable; no outside light ; top of

lighting is necessary. stage house louvered (consult

Checkroom . . . . . . . . . . . . 240 Minimum unless checkroom does codes) ; if conventional stage,

not serve auditorium or unless minimum height, floor to grid, is

patrons do not check overcoats . 70 ft .

Lobby . . . . . . . . . . . . . . . 1,000 See Vestibule; mechanical venti- Stage workshop . . . . . . . . . 1,500 Sometimes reduced to 1,200 sq ft .

lation needed here . Outside light, if clear glass, pref-

Ticket office . . . . . . . . . . . 50 Minimum; for larger houses addi- erably from north; if obscure,

tional administration office (50- orientation unimportant .

80 sq ft) is required . Ticket win- Scene storage . . . . . . . . . . 1,000 Minimum; larger if possible .

doors 121 and wall space lapprox. Costume workshop . . . . . . . 420 May reduce to 300 sq ft ; north

4 by B ft) are necessary. light desirable.

Lounge- 750 Minimum size, equal to acting Costume storage . . . . . . . . 210 Minimum; no outside light ; pref-

rehearsal room area of stage; mech . vent . needed . erably ventilated ; must be dry .

Administrative . . . . . . . . . . 350 Minimum; area varies . Outside Costume dyeing . . . . . . . . . 80 Minimum; no outside light required ;

light and air needed . unless outside air provided, must

Men's toilets . . . . . . . . . . . 250 Consult codes; areas ample for be mechanically ventilated .

800 capacity; either mech . vent . Six dressing roomst . . . . . . 880 Each room requires access to two

Women's toilets . . . . . . . . . 250 or outside light and air needed . lavatories ; size not changed with

Auditorium . . . . . . . . . . . . 5,800 Minimum for conventional seating; size of building ; stars' dressing

may increase to 7,000-8,000 rooms each need private toilet

sq ft for aisieless seating. Area and shower ; all preferably air-

includes forestage (removable conditioned .

seatsl . Outside light undesirable . Makeup roomt . . . . . . . . . 130 Minimum; used also for dressing,

Radio studio . . . . . . . . . . . 300 Can be reduced to 200 sq ft ; no requires two lavatories ; prefer-

outside light ; mech . vent . needed . ably air-conditioned .

Control room . . . . . . . . . 70 Minimum; mech . vent . needed . Two chorus roomst . . . . . . . 440 Reasonable minimum; three lava-

Director's room . . . . . . . . 20 Minimum, but adequate . tories needed in each ; preferably

Quiet room . . . . . . . . . . 30 Acts as sound insulation between air-conditioned.

circulation and radio unit . Two bathrooms . . . . . . . . . 300 Reasonable minimum.

Projection room . . . . . . . . . 200 Ample, includes toilet and lavatory ; Stage manager . . . . . . . . . 150 Minimum.

consult code requirements . Discussion room . . . . . . . . . 750 Can be used for rehearsal; area

Spotlight booth . . . . . . . . . 400 Area may be divided into three determined by acting area .

booths : one on center with stage,

one at each side of auditorium .
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Advantages

	

or

	

disadvantages

	

of

	

stadium

	

from view, will prove most satisfactory . Flu-

	

without acrobatics on the part of amateur stage

houses versus balconies are subject to much

	

orescent lighting, though efficient, is difficult

	

hands . Furthermore, open-air (plain-air) scenes

discussion . The best opinion seems to agree

	

to use because it cannot be dimmed . The color

	

require the appearance of great height . Again,

that a stadium house for a capacity of over

	

of the light should be neutral though warm .

	

a high stage loft and an expanse of unimpeded

800 or 1,000 will have a rear row of seats too

	

Chandeliers are usually considered objection-

	

wall space are desirable for storing current

far from the stage for "comedies of errors," al-

	

able .

	

sets. This means confining openings to one

though satisfactory for spectacle pieces .

	

wall if possible, or, at the most, two . It is also

Stage Area

	

Space is the most vital considera-

	

necessary that the stage provide a "crossover,"

Auditorium LIghting

	

The object of lighting in the

	

tion. It is necessary that the stage be so ar-

	

i .e ., a passage for actors across the stage,

auditorium is to concentrate attention upon the

	

ranged that up to five sets can be set up and

	

either behind the stage through a corridor, pos-

stage, even before the curtain goes up . In most

	

stacked in succession, without

	

being

	

seen

	

sibly through the stage shop, or behind the

-- c~l.r. .�.Irt, rnfl-rnrs in caves hidden

	

during the performance ; and that this be done

	

cyclorama .

SEATING AND AISLE ARRANGEMENTS: Heavily shaded areas represent stage and seating area losses from
comparative visual position in various systems.
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Fig . 2

	

Two of the many types of cycloramas; one on the right is difficult to adjust.

Acting Facilities

	

The acting area extends slightly
more than the width of the proscenium, and is,
at the least, 20 ft deep . It should be trapped
throughout its extent, with unimpeded space
below .

All types of stages are preferably provided
with an ample forestage . Even though this is
not carried to an extreme, it is desirable for
performances which are to be seen in the
"round" rather than through a picture frame,
and for soloists or lecturers . It can include pro-
visions for removable seats, thus varying the
auditorium's capacity .

The stage manager requires at least a desk,
with direct access to stage, and to dressing
rooms . The prompter needs a small space from
which he can hear and follow action without
being seen .

Scenic Provisions Cycloramas, or background
surfaces, are illustrated by diagram and are

susceptible to great variation, both as to ma-
terial, number of units, and shape . In planning
for the type of cyclorama to be used, provision
must be made for moving scenery horizontally .
Permanent solid cycloramas, made of plaster,
are particularly desirable for use only as a back
wall of an encircling stage . Curves must be
acute, and as a rule it will be found desirable to
tilt the cyclorama back slightly to reduce objec-
tionable sound reflection . (See Fig . 2 .)
The gridiron consists of a number of struc-

tural steel shapes suspended from 70 to 90 ft
above the stage floor . Its exact location and
composition are best determined by a stage
equipment specialist . The pinrail is located
along one wall of the stage, and serves as a
means of securing grid lines . It is commonly 14
to 15 fl above the stage floor .
Two doors, each at least 8 by 12 ft, are usu-

ally required for loading scenery . One should
open to the scene shop, the other to a street or

alley . The latter door may be omitted when no
provisions are made for road shows .

Revolving or elevator stages may also be de-
sirable, but are often too costly.

Nonconventional Stages If great flexibility is re-
quired in the stage, as would seem desirable for
the community theater, a greater amount of
stage area and cubage may be added to the
wings . With certain exceptions, it is obvious
that a given amount of cubage up in the air does
not have the multiplicity of use that it will have
at stage level . The result may be a long, circu-
lar, low stage surrounding the better part of the
audience, closed off from the auditorium by a
series of panels which may be shifted at will .
Gridiron is usually eliminated unless funds are
available for both grid and "encircling" stage .

With this "encircling" type of stage, addi-
tional storage space should be provided adja-
cent to the shop ; and scenes may be shifted on

Combined Green Room and dress-
ing room for women's chorus (20
people) . The Green Room is an
actor's recreation and discussion
space, to which a few visitors may
be admitted . Lights and mirrors
are similar to those in other dress-
ing rooms .

Typical dressing room for four
people . Overhead lights are nec-
essary for adjusting wigs and cos-
tumes, and for final inspection of
make-up . Lights at mirrors are
preferably designed to illuminate
the actors' faces evenly, rather
than to light the mirrors .

Typical "Stars' " dressing room
for two people. Triple mirrors are
desirable . Chaise longue is desir-
able but not essential . Adjoining
toilet should contain a shower and
water closet .

At left, plan of typical costume shop . Good light, prefer-
ably natural, is essential for sewing machines. In many re-
spects the costume shop is similar to the sewing department
of a modern high school .



Plan, conventional type of stage

Fig . 3 Stages.
Heavy dotted line in section of encircling stage indicates
variable position of forestage. Cyclorama shown in con-
ventional stage must be flown when scenery is brought in
from shop. Trapped space on conventional plan, and
center position of scene wagon on encircling stage, indi-
cate acting areas. Scene wagons travel on tracks whose
positions must be carefully plotted so wagons will clear
cyclorama and tormentors . Since one purpose of the
encircling stage is to facilitate other productions than
the usual "picture-framed" type, emphasis on proscenium
as a frame should be reduced to a minimum.

In the stage shop are made scenery
and properties . Facilities for woodworking, metalworking,
and painting, and storage space for lumber, nails, tools,
canvas, and painting materials, are all needed .

Plan, encircling stage (wagon-type)
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Arts center . The proscenium stage at Sarah Lawrence College, Bronxville, N .Y . Architect : Marcel Breuer . Con-
sultants : Stanley C . McCandless, E . C . Cole, Sidney K . Wolfe . This multipurpose auditorium (capacity 500) is steeply
raked and the stage floor is low to allow better audience perspective, especially for dance performances . Alternate
rows of seats are removable to permit installation of tables or desks . The lighting gallery is close to the stage so
that the control board operator's sight lines are similar to those of the spectators . The backstage wall opens onto
tennis courts so the stage may be used for outdoor performances, commencement exercises, and special events .
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wagons . When the encircling stage is used with
all panels open, wagons are dispensed with and
scenery is formalized . If structurally possible,
the entire proscenium should be unimpeded by
fixed columns . However, two columns placed
at either side of an imaginary proscenium may
be very useful for concealing vertical banks of
lights . These light housings (in this case the
columns) are called "tormentors," and are pref-
erably movable . (See Fig . 3 .)

Diagram of the encircling stage shows three
spaces for two wagons (excluding the shop) . If
there is unlimited space, more wagons may be
made available ; but the ensuing complications
are considerable and the gains small . The en-
circling stage becomes less practical as the
size of the auditorium increases . Even with so-
clitoris for 800, good sight lines are difficult to
obtain unless stage area is substantially in-
creased . It should be noticed, however, that
productions which need side stages do not re-
quire perfect sight lines .
One may conclude that encircling stages are

both economically and functionally desirable
for the smallest auditoria, while for those of
800 seats and up, their cost may become pro-
hibitive .

Outdoor Stage

	

Size of outdoor auditoria varies
considerably . The stage, of necessity, is some-

what formalized . If possible it should have im-
mediate access to the inside stage, preferably
through the wall, unless this arrangement is
prevented by a built-in cyclorama.

Stage Shop

	

Adequate area is a prime considera-
tion . Equally important is the height to be al-
lowed for the paint frame. When the conven-
tional type of stage, with gridiron, is used, the
height for a paint frame is at least 30 ft . Even
with the comparatively low "encircling" stage,
a 30-ft paint frame is necessary, since the ef-
fective height of scenery remains the same . It is
possible to rig the paint frame on the rear wall
of the auditorium, or on a stage wall . However,
when this is done, no scenery can be painted on
the frame during productions or during re-
hearsals . The shop is the center of most of the
dramatic activities and includes subdivisions
for carpentry, electrical, metal, and painting
work . It should be provided with good outside
light, preferably diffused . It should immediately
adjoin the stage storage space, the desirable
clear ceiling height of which is 15 ft . Less
height can be used in storage spaces, but this
necessitates laying flats on their sides, which is
considered unsatisfactory .

Costume Shop This, too, is a vital element in
the community theater, because, of necessity,

most of the costumes are made on the prem-
ises . The costume-storage space should adjoin
the costume shop .

WORKSHOPS, DRESSING ROOMS, STORAGE

Dressing ROOMS Requirements for individual
dressing rooms vary, depending upon the
likelihood of producing professional shows and
the funds available . Most satisfactory would be
provisions for 18 to 20 actors in e number of
dressing rooms, each providing for 3 to 4
actors, and two chorus rooms, one for men and
one for women, each providing for about 20
actors. One chorus room may be used as a
Green Room or lounge for actors .

Rehearsal Rooms The number of rehearsal
rooms is determined entirely by how much use
is made of the building and how often the
stage is available for rehearsal . Rehearsal
rooms should be in the same proportion and
somewhat larger than the acting area of the
stage ; and, acoustically, should reproduce
stage conditions as closely as possible . The
public lounge, adjacent to the auditorium lobby,
may also serve for rehearsals .
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By SAMUEL SELDEN

NOTE : No fixed specifications have yet been
drawn which are applicable to outdoor theaters
everywhere. The following suggestions should
be regarded as tentative, to be modified to suit
particular local needs and available facilities .

THE SIZE OF THE THEATER

An outdoor theater can be planned to seat as

many as 3,000 spectators without the use of
amplification for the actors' voices . What is
recommended, however, as an upper limit for
the seating, is about 2,500 . The suggestions in

this outline are scaled for a structure of a-

tween 1,500-2,000 seats, which is nearer the
ideal .

OUTSIDE THE THEATER

1 . Parking Lot (or Lots) should be-
Large enough to handle one car for every

three spectators .
Designed to permit convenient and
speedy exit following the performance,
with good access from traffic routes .

Surfaced with gravel or asphalt and pro-
vided with good drainage under all con-
ditions .

Well lighted for ease and security in
parking and walking .

So arranged as to permit the quick de-
parture of any car in case of an emer-
gency during the performance .

Convenient to the box office and the
entrance to the theater .

Located where the noises and lights of
late-arriving cars will not disturb the
performance .

Well marked with signs .

2 . A Business Office
If the theater is on or very near a main

traffic route, the office of the manager
may be placed at the theater .

Usual practice, however, is to have this
office in the center of the nearest town
where it is readily accessible to patrons
stopping in hotels and motels .

In any case, the business office should
have an information center and display
space in addition to work space for the
manager and promotion director and
their assistants .

It should include a place for the display of
folders, a desk for handling rooming ac-
commodations, and the like .

3 . A Box Office
Convenient to both the parking lot and the

entrance to the theater .
With shelter for patrons buying tickets in

bad weather .

An Amphitheatre for Epic Drama, Institute of
Outdoor Drama, University of North Carolina,
Chapel Hill, N .C .,
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Provided with windows for advanced
sales, reserve seats, and general-admis-
sion (if any), clearly marked with
prices.

With telephone connections to the busi-
ness office (if not in the same
building) and to the stage.

Near toilet facilities and a water fountain .

4 . Other Facilities (Desirable Though Not

Completely Necessary)
A first aid station .
A nursery for patron's children .
A pay telephone .
A concession stand or house .

5 . The Entrance to the Theater
Well marked, simple, and attractive .
Near enough to the parking lot to keep

older people from tiring themselves
while getting to the theater .

Far enough away from the lot to let pa-
trons lose the sound of traffic and fall
under the quiet spell of the general set-
ting before stepping into the theater.

Sometimes provision can be made for
bringing very old or crippled patrons by
car along a separate path right to the

theater entrance .

6 . A Separate Entrance and Parking for Cast
and Crew

THE AUDITORIUM

Of primary importance are good hearing and

good sightlines to every part of the perfor-
mance areas. This means that an effective com-
promise must be made between width and
depth . A very wide auditorium may have good
acoustics but poor sight lines, while a very
narrow auditorium will tend toward the re-
verse .

Effective acoustical planning depends on the
correct placement of reflective surfaces for all
sounds involved in the performance . Care must
be taken, for instance, not to place opposing
walls backing the side stages exactly parallel

to each other (as they may cause a disturbing
reverberation in the lower part of the amphi-
theater) . Remember that the sound waves tend

to bounce off mirror surfaces at the same
angles that light does .
One of the first aids to good sightlines is an

effective slope . Seats may be set on a rising
parabolic curve, or on two different inclines, a
fairly mild slope for the lower half of audi-
torium (the half near the main stage) and a
steeper slope for the upper (rear) half . The
slope recommended for the lower portion is
12` (that is, a rise of about t minute in 7), and
for the upper 24' (about 1 minute in 3'h) or
steeper .

There should be al least five aisles, two
down the center, two down the outside, and
one cross aisle at the break between the two
slopes . It the central seating arse in the back
section of theauditorium is very wide, it can be
broken by an additional longitudinal aisle ex-
tending from the top down to the cross aisle .

All stepped sections should be illuminated by
small hooded aisle lights .

The seating may be provided by sturdy
wooden benches with plank backs, by benches
surmounted by clamped-on plastic sport seats,
or by individual metal seats with or without
arms . If single seats are used, they may be so
mounted or racked together that patrons will
not shift them around .

The most satisfactory seats seem to be either
sturdy metal and canvas folding chairs or
chairs with tough, preformed plastic seats .
These can be lifted for cleaning, tilted to
avoid water puddles during a rein, and can be
stored indoors when not in use at the close of
the season . All seats should be clearly num-
bered . The width of each seat should not be

less than 18 in . and need not be more'than 23
in . A comfortable width is about 21 in . The
distance between rows of seats should be 3 ft .
Other details about the auditorium which need
to be kept in mind are :

1 . Toilet facilities, placed and housed where

they are convenient to both sides of the audi-
torium but are not noisy, and of sufficient num-
ber to accommodate the peak requirements
which occur just before performance and
during an intermission .
2 . Rain shelters on both sides of the seating

area or at the back, for use in case of sudden
showers .
3 . Concession booths on each side (walled

in to reduce the noise of refrigerators and the
handling of bottles) .
4 . Good paving (not loose gravel which is

very noisy) and good drainage everywhere.
5 . Sufficient auditorium lighting to let pa-

trons read their programs easily, and high
enough to be out of their eyes .

6 . Signs placed where they will indicate

clearly to the patrons where the various sec-
tions of seats are, as well as the toilets and the
refreshment centers .

7 . A public address system for announce-
ments to the audience on rainy nights .

THE STAGES

The usual arrangement of acting areas in an
outdoor theater is a large main stage and two
smaller side stages in front of the proscenium
wall and to the right and left of the main stage.
This plan allows for flexible and continuous
action since, by taking a scene off to one of the
side stages, it permits the technical crew to
change a setting on the main stage . Thus the
play does not have to be broken at any point,

except for the intermission .
These features are recommended for the main
(central) stage :

1 . A level 3 It above the base of the lowest
row of seats in the auditorium .

2 . A proscenium opening of about 70 ft .

3 . A depth of about 40 It from the line of

the proscenium walls . (The apron in front of
this line should be as narrow as possible .)

4 . Plenty of wing space-at least 50 ft-at

each side of the acting areas .
5 . A height for the proscenium wall on each

side of the opening of 16 to 18 ft and of a



length sufficient to mask from the audience all

activity back stage .
6 . An appearance for the proscenium well

which is simple, fairly neutral, and thoroughly

in keeping with both the natural setting of the

theater and the style of the play being per-

formed (log, board, stone, or brick) .

7 . Level ground, well drained and prefer-

ably surfaced with either cement or asphalt

(where scene changing does not require a

smooth clear floor, the dancers can be helped

by giving them several inches of send as a

dance cover) .
8 . Some amphitheaters have been built

with a second, slightly higher, level with one

or two longitudinal steps leading up to it,

about 20 ft upstage, in an effort to increase the

variety of acting spaces available . Careful
consideration should be given to its effect on
scene shifting, dancing, or other theater uses
before this is incorporated as part of the per-
manent design .

9 . In some cases it will be necessary to in-
clude anchoring devices for jacks, flanges, and
stage braces supporting heavy movable
scenery set directly and permanently into the
hard surface of the stage floor .

10 . Electrical outlets for stage lighting and
for the convenient attachment of cable to spe-
cial effects such as campfires .

11 . Circuits for an intercommunication

system between departments .
12 . Unless a steep embankment or a clump

of tall trees can serve as an acoustical back-
ground, a high wooden or masonry wall should
be erected behind the stage to provide a
sounding board al the rear of the acting areas .
There should be masking wings for side en-
trances on the main stage and for mounting of
lighting equipment and for convenient scene
shifting space . A back wall for a 70-ft prosceni-
um opening would be about 110 ft .
These features are suggested for each of the

two side stages (right and left of the prosceni-
um opening) :

1 . A level 2 ft above that of the main stage (5
ft above the base of the lowest row of seats),
with easy access from both backstage and the
main stage .

2 . The area covering a quarter of a circle
with a radial center on the proscenium wall of
the main stage, starting about 30 ft back from
the opening (giving a cut-of-pie-shaped acting
space on the side stage of about 30 by 30 ft
with the curve toward the audience) .

3 . No proscenium frame of any kind is
needed for this side stage (the proscenium
wall of the main stage forms the rear wall for

these side stages) .
4 . Three steps or a ramp at the front corner

to connect the aide stage with the apron of the
main stage .

5 . Level ground, drained and surfaced like
the main stage .

6 . A door or concealed passageway con-
necting this stage to the wing of the main
atege for the use of actors .

7 . Considerable working space, right or
left, beyond this acting area for the manipula-
tion, and possibly the storage, of scenery and
properties to be used on this stage . (If these
are to be stored backstage in a wing of the
main stage and brought out front when needed

an adequately concealed passage should be
provided for them .)

Careful thought must be given to the fat
background of the three stages . The view of
the stage and beyond it to the trees or distant
mountains should be attractive and mood
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creating from the moment the spectator first

comes into the theater area .

THE BACKSTAGE AREA

In the wings :
1 . There should be plenty of free space for

the assembling of actors, the organizing of
groups, and the massing of crowd voices for
offstage effects .

2. Property tables should be placed in loca-
tions convenient to both sides of the main
stage and the entrances to the side stages .
3 . There should be adequate spaces for the

storing and sheltering of the portable scenery
units and properties .
4 . There should be proper drainage in every

part .
5 . All the permanent wiring should be run

under ground where it cannot trip the actors or
interfere with the movement of scenery and
properties.

6 . Some controlled Illumination should be
provided for backstage operations, well
shielded so no direct or reflected lighting will

be seen by the spectators .
7 . There should be sufficient specs for the

drying of scenery, costumes, and properties
the morning after a rain .

8 . A bulletin board for nightly directions to
actors and technicians should be set up in s

free and convenient spot, a little away from any

of the main traffic lanes onto the stage .
9 . There should be an efficient intercom-

munication system over which messages can

be sent from one side of the stage to the other,

from the stage manager to the electrician, the

organist, and the house manager .
The ores behind the main stage should not be

used for any large operation . There should be

no lighting here except what may be planned

for stage effects, and all trees should be left

standing to maintain a good background

screening for the stage pictures .
A spacious passageway should be provided

for the actors end technicians who have to

cross behind stage from one wing to the other .

THE DRESSING ROOMS

The placement and size of the dressing rooms

will depend to a great extent on local topog-

raphy and on the number of actors in the show .
The dressing rooms should be put as near

the wings as possible without interfering in

any way with the backstage movement of
scenery and actors .

At the same time, the dressing rooms should

be completely out of view of the audience .

Care should be taken to see that no light

shining through a door or window finds its

way directly or indirectly to the eyes of the
spectator, and that noises in the dressing

rooms are not heard out front .
The dressing rooms may be laid out as a

group of small units to take care of small

groups of actors, or as larger rooms capable of

taking care of big groups of men or women .

The best arrangement has smaller dressing

rooms for selected groups of mole and female

actors ; one for the leading men, one for female

leaders, and other rooms for groups of second-

ary players .
If there are any in the show who have to use

unusual makeup, like Indian body wash and

war paint, these should be given an area parti-

tioned off so that their body makeup will not

rub against other actors' costumes . They
should have also their own shower facilities .

A shelf-type makeup table of 18 in . width and

30 in . height should be built around the walls of
the dressing rooms with a 2 ft 6 in . or 3-ft
space for each actor . In front of each actor will

be a makeup mirror with a 75-welt light on each
side . Benches or chairs 18 in . high, sufficient
for all of the makeup positions, should be pro-
vided .
Ample space and equipment should be

furnished each member of the cast for dressing

and for the hanging of costumes, especially if

they are of period design . Some permanent

costume racks are recommended .
It is desirable to have at least one full-length

mirror in each dressing room .
Showers, lavatories end toilet facilities must

be supplied for each large dressing room or

dressing room area . There should be et least :

One toilet for each six persons
" One shower to each six persons
" One wash basin for each four persons
" Several urinals for men
" More toilets for women
If the production has only a few actors who

use body makeup, the need will be for fewer

showers and more wash basins .
Hot and cold running water must be fur-

nished . It will be needed by the actors in the

evening end by the costumer during the day .
The hot water heater must be large enough to

furnish hot water to a large number of actors in

a short space of time . There might be one 400-

gal heater or two 200-gal heaters, one for each
side . Oil, coal, or gas heaters are better than

electric since the electric require a longer

warming-up period than can usually be toler-

ated .
The dressing rooms must be properly venti-

lated . Louvers and large circulating fans are

suggested . Windows, if used, should be placed

away from the stage and the audience area to

minimize light leaks .
Light baffles for doors can be used to avoid

these leaks . The doors should be placed in such
a way as to be of convenience to the actors
wanting to reach the backstage areas, while
keeping to a minimum the danger of light spills .

SHOPS AND OFFICES

The Costume Shop

The shop should be conveniently close to the

dressing room area . The size of it and the

equipment of it will depend on whether it is to

be used simply for the maintenance or also for

the preparation of costumes . If it is to serve as

the main construction center it should contain

space for a large cutting table (about 3 by 6 ft)

and at least four sewing machines, sewing

tables, and chairs . The shop must be large

enough to house one or more washing ma-

chines . It should also have space for the

storing of materials and accessories . The shop

should be at least 30 by 30 ft . i t would be wise

for the architect to consult the costumer before

the final plans for this room are drawn .

The costume shop should be weatherproofed

and well ventilated to prevent mildewing of the

costumes in damp weather . If the shop is to be

used as the winter costume storage room, it

will require a more carefully constructed

building than one used only in the summer

months .
Very important is an indoor drying room for

the rapid drying of laundered costumes on
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rainy days, and the drying of suits and dresses
caught in summer showers during a perfor-
mance .

The costume room should be well lighted by
fluorescent lamps .

The Scene Shop
The scene shop should be located in the back-
stage area, and it should not be in view of the
audience. Unless it is to be used also for the
nightly storage of scenery it does not neces-
sarily have to be immediately adjacent to the
stage areas . However, it should be built for the
convenient removal of built and painted sce-
nery and properties from the shop to the stage.
It is very important that the building be
weatherproofed, and that it be large enough
and of proper height for the construction and
painting of all shapes of scenery . It is well to
consider the width and the height of the doors,
since the completed scenery unit may be
rather high and wide and will therefore require
an opening large enough to permit its being
carried out easily .
The size of the scene shop should be at least

30 ft long by 30 ft wide by 20 ft high . It must be
long and wide enough for the construction of a
big two-or three-fold flat. The scene shop must
be high enough to allow a 18-ft flat to be moved
:round easily in an erect position . There should
be large doors at the end of the building most
convenient to the stage . The doors should be at
least 12 ft wide by 9 ft high .
The shop should be well ventilated to speed

the drying of the freshly pointed scenery and
make the technical crew comfortable while
working in hot weather.
The shop should be well lighted, preferably

by fluorescent lamps .
It should be equipped with hot and cold

running water . A shower would be desirable .
Desirable is an outdoor space for the

building and painting of scenery and properties
during periods of good weather .
There should be a weathertight storage room

for the preservation of the scenery and proper-
ties during the winter months . Precaution
should be taken to prevent damage by rats .
(Sacks of "Warfarin" or other rodent repel-
lents may be placed around both the scenery
and costume storerooms .)

Offices
It is desirable to have backstage office space

for the director, technical director, lighting
director, choir director, and stage manager .
The stage manager should have at least desk
space . The costumer and technical director can
use a section of their costume and scene shops
respectively as offices .

LIGHTING TOWERS AND OTHER LIGHTING
STATIONS

A special problem which will come into the
architect's planning is that concerned with the
design of the lighting for the three stages . This
should be worked out carefully in consultation
with a lighting expert .
The first part of the problem involves the

shape, size and placement of the two lighting
towers (for front illumination of the acting or-
eas) on each aide of the auditorium . They
should be close enough to the main stage to
provide it with maximum spotlighting, far
enough in-toward the center of the auditorium
-to make the angling of the light lines to the
corners of this stage effective . At the same
time the towers should be far enough up the
hill away from the side stages to permit
getting good illumination down onto them .
(Some of the spotlighting for each stage will
come from the near tower, some from across
the auditorium from the tower on the other
side .) Each tower should be high enough to let
the light fall on the near side stage at an angle
of about 45 ° , illuminating clearly figures on
that stage without spilling light onto the main
stage beyond . If the side stage extends 30 ft out
from the proscenium wall and the tower is
placed about 1 5 or 20 ft up the hill from this-
that is, 45 or 50 ft from the proscenium wall-
the tower may have to rise 30 or 35 ft above the
level of the main stage .

At least two banks vi !srge spotlights will be
hung in the top of each tower . In the bottom of
one tower might be placed the control board for
all stage lighting, and in the bottom of the
other the console of the electric organ, together
with the control of any sound equipment (such
as that for a narrator) that may be employed in
the play . Some theaters use space below the
lighting towers for rest rooms for the audience,
after providing separate access for the lighting
craw .
While the towers are being placed for effec-

tive illumination, they must be arranged in such
e way as not to interfere with the sight lines

from the rear side corners of the auditorium to
the acting areas on the side stages . In order to
keep the sight lines clear, the architect will
have to put the towers closely contiguous to
the side aisles, and he may have to modify the
width of the auditorium at the back .
Some of the smaller and newer theaters, con-

centrating on use of the Quartz-Iodine lemped
long-throw spotlights, have minimized the use
of lighting towers by mounting a battery of
spotlights on top of the rain shelter at the rear
of the audience . A few years ago the spotlight
cost would have been too great, but new lens
systems developed for quartz lights now allow
this type of mounting as an increasingly popu-
lar solution for lighting both main and side
stages . At present most theaters still use
lighting towers as well as the newer rain-
shelter mounting.

Other stations for stage lighting will be on
pipe framing just behind the edge of the prosce-
nium walls on both sides, end in narrow foot-
light troughs at the front edges of the main end
aide stages . The ploy will doubtless require ad-
ditional incidental stations, but since these will
probably be on or behind scenery units they
will not involve the architect .

All permanent wiring which is to be run in
conduits under the ground from the towers to
the stages, between the towers and between
the stages, and to controls, should be laid be-
fore any paving is done .

LIGHTING CONTROL EQUIPMENT

The lighting control booth should allow the
operator full vision of all acting areas which
are to be lighted . The best location in the
1,500-2,000 seat theater is shove the rain
shelter high over the rear of the audience .
Some theaters use a booth built in the center

of the auditorium, but this causes a loss of
valuable revenue seats . Others use space in the
ticket office building, or space at the base of
one of the lighting towers .

Location of lighting control consoles back-
stage is considered old fashioned end ineffi-
cient .
Many good lighting control systems are on

the market and a number of them should be in-
vestigated to determine the best possible
choice for your production situation . A mini-
mum of 85,000 to 100,000 watts will be re-
quired in any standard situation .
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MUSIC FACILITIES

ROOM AND AREA REQUIREMENTS

Music facilities can be divided into two
general classifications depending upon their
function : those used for instructional activities
end those serving in an auxiliary capacity such
as storage areas, workrooms, and offices . A
typical large music facility for an institution
of higher education will require a wide variety
of rooms and work areas . The needs of ele-
mentary and secondary schools will probably
be somewhat less but will incorporate many of
these functional areas . (See Fig . 1 .)

1 . Instructional areas
Rehearsal halls
Practice rooms
Class piano rooms
Regular classrooms
Listening facilities
Studios
Recital hall
Combinations

2 . Auxiliary areas
Storage areas
Music library
Work rooms
Broadcast control booth
Additional facilities

Instructional Areas

Rehearsal Halls-Instrumental Rooms An instru-
mental rehearsal room obviously should be
large enough to accommodate the largest band,
orchestra, or combined group expected to use
the facility . The needs may vary from one sec-

tion of the country to another, but 80 to 120

pupils may be taken as the normal range . In

some areas which emphasize large bands it is

not unusual, however, to find groups con-

taining up to 180 pupils . The use of the school
for community music activities should also be
considered . Combined school and community
groups may make it desirable to construct
somewhat larger rehearsal facilities and pro-

vide additional storage space .
Room Size. In estimating the approximate

number of square feet of floor space that
should be provided for instrumental groups,
one should allow 20 to 24 aq ft per student (i .e .,
1,600 to 1,920 sq ft of floor space for an 80-
piece band or a 60-piece orchestra) . This will
provide the necessary space for aisles, music
stands, and other equipment . No student
should sit against a wall or stand within T'/, ft

of the ceiling . This is especially true of the
basses and percussion instruments, which are
frequently placed on the highest riser in the
back of the ensemble .
Room Height .

	

The height of an instrumen-
tal rehearsal hall depends on the number of
students involved as well as the shape of the
room . One of the common faults of music facili-
ties is the lack of sufficient ceiling height .
Ceiling height must be planned for acoustic
purposes even if a split-level effect is created

Music Buildings, Rooms and Equipment, Music Educa-
tors National Conference, 1902 Association Dr ., Reston,
Va ., 1966 .

on the floor above the music suite . Not all such
rooms will be designed with a ceiling that is
parallel to the floor, so that an average ceiling
height figure may be more meaningful than a
simple number . This average will be in the
neighborhood of 14 to 18 ft . Anything less than
a 14-ft ceiling in an instrumental rehearsal
room should be questioned . Another check to
ensure adequate space for proper acoustics in
a rehearsal room is to allow approximately
400 cu ft per performer .

Risers .

	

Differences of opinion will be found
concerning the desirability of providing risers
in instrumental rooms . Pupils sitting in the
back of the room and the far sides may have
some difficulty in seeing the conductor unless
they are seated on an elevation of some sort .
No decided preference for flat floors or for
risers has been demonstrated . Architects are
currently designing music rooms of both types
according to the preference of those planning
the facilities . Whichever is used, flat floors or
risers, it will be necessary to make the appro-
priate adjustments to provide for diffusion of
sound . With the use of risers, additional room
height will be needed . Some schools feel that
semipermanent or portable risers solve the
problem and provide room flexibility . The pro-
vision of sets of risers-one to be kept in the
auditorium and another for the rehearsal hall-
avoids some of the logistical problems, but
many directors who have risers in the rehearsal
room find the flat floor of the stage satisfacto-
ry. Many symphony orchestras have abandoned
the use of risers, their conductors having dis-
covered that when the brass and percussion
sections are elevated, they often overbalance
the strings . This may be even more true with
school orchestras . The problem presented by
the lack of stage enclosures (shells) far out-
weighs the problem of whether or not to use
risers on the stage . Risers that telescope into
the wall are another possibility, but the expense
involved may prohibit their use in many situa-
tions .

If risers are used, a width of 60 in . for most
terraces will prove adequate . A 60-in . step will
be wide enough for a single row of instrumen-
talists or two rows of singers . The top riser
should be wider (up to 120 in .) since the back
of the room ordinarily accommodates the
larger percussion and bass instruments . Ordi-
narily, an elevation of 6 to 8 in . i s adequate
(sight line is a good indication of ear line) . A
white strip of paint or a rubberized nonskid
tread on the edge of all risers provides an
element of safety . The number of terraces will
range from one to five, depending on the size of
the room and the needs of the organizations
using the rehearsal facilities .

Other Considerations . The instrumental
rehearsal room will probably be used for
instrumental classes and possibly even for
theory or other music classes . Mounted chalk-

boards are therefore desirable . Since rehears-

ing is the room's principal function, however,

no decision should be made that will detract

from its ability to fulfill that role. The straight
chairs required for performing groups should

not be sacrificed for tablet armchairs . Provi-

sions for closed-circuit television and a pro-

jection screen should be considered . Many

rehearsal rooms being currently planned and

built incorporate microphone outlets with ade-
quate wiring leading to the control room .

It the room is to be used for orchestra re-
hearsals or cello classes, some thought should
be given to the effect of cello end pins on tile
or wood flooring . One solution is to provide for

,/,-in . plywood floor panels large enough to
serve the player and his instrument .

Finally, it should be noted that there is some
doubt as to the advisability of bands and
orchestras using the same rooms . Recent re-

search has indicated that, for teaching pur-
poses, the band requires a much less rever-
berantroom than does the orchestra .

Rehearsal Halls-Choral Rooms The specialized
requirements of choral rehearsal rooms are

somewhat different from those of facilities
used exclusively for instrumental groups .

Space requirements are simplified since it is

not necessary to provide floor area for music

stands and instruments . If the vocal groups are

to stand for rehearsals, 6 sq ft per pupil will

suffice . The use of fixed chairs on risers will re-

quire more space ; at least 10 sq ft is necessary
for each pupil if the risers are the minimum

width of 30 in . Extra space should be planned

if wider (36- or 40-in .) risers are preferred,

15 to 18 sq ft per person being not unusual .

Choral room ceilings do not need to be as high

as those in instrumental rehearsal halls, but

should be higher than those in an ordinary

classroom .
Risers .

	

Few if any large choral groups re-

hearse or perform without the use of risers .

They are used to avoid having the tone of

singers in the back rows obstructed by the

bodies of the singers in front . They are also

essential for easy observation of the con-

ductor . An elevation of 6 to 10 in . and a width

of 40 in . are adequate for permanent or semi-

permanent choral risers .
Few choral directors desire an aisle in the

center of the room . This may be avoided if the

width of the riser and the distance between
seat rows are sufficient to allow convenient
passage . Safety regulations differ, but risers 40

in . wide are adequate to meet the requirements
in most areas .
Since the choral room is most likely to be

used as a general classroom in nonchoral
hours, folding tablet armchairs will be useful
for both classroom and rehearsal functions .

Fixed opera (theater) chairs are sometimes
employed in choral rooms, especially when the

room is designed to serve as a recital hall . In

all probability choral directors will want to
make recommendations concerning the chairs
to ensure proper support for the lower back of

the singers . Not less than 125 cu ft of space
per seat should be provided in recital hall-

choral rooms .
Some choir directors prefer to have their

groups stand for rehearsals as well as for
concerts . In such cases the risers should have
a width of approximately 15 in . and a height of
8 or 10 in . per step . A permanent or portable
stage is an advantage for a choral room . Three
or four steps from the floor of the room to the
stage can be designed to serve as permanent
standing risers .
Other Considerations . The use of the

choral room for other than rehearsal functions
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Governor Thomas Johnson High School, Frederick, Md . Henry Powell Hopkins and Associates, Architects .

conditions for the other activities . It may be
dangerous to ask elementary school children
and the majority of junior high school pupils to
sing in such compromise situations . While
variable acoustical control may be employed,
the installation of such materials may be more
expensive than providing additional facilities .
When possible, separate special rooms for in-
strumental and choral activities should be pro-
vided, since vocal groups require a much
"warmer" room than do bands and orchestras .
Space in such a combination room will have

to be figured on the basis of the suggestions
made for instrumental rehearsal halls . The
room might be thought of as the future in-
strumental room, expansion to separate facili-
ties being the ultimate goal .

Practice Rooms Practice rooms are a facility
peculiar to the teaching of music, with some
special problems not encountered by adminis-
trators or architects in planning other elements
of the school . Among the factors which must
be considered are isolation of sound, size,
ventilation, amount of use, and supervision .
Number. The number of practice rooms

needed by a music department should be re-
lated to the number of students involved and
the administrative policies concerned with
their use rather then by the amount of space
created by the architect in splaying the back
wall of the rehearsal hall . Some authorities
recommend that students practice as much as
possible in school, so that assistance and
supervision are possible . Many feel that it is
particularly important that practice room facili-
ties are available for those students who play
the larger instruments because of the difficulty
in carrying the instruments home . These
practice rooms should be convenient to the
large rehearsal room, so that the moving of
heavy, large instruments is minimized . In de-
termining the number of practice rooms needed
by a collegiate school or department of music,
a calculation similar to that shown at the top of
the page might be used .

Size .

	

Practice rooms vary in size according
to their various functions . Individual practice
rooms are quite satisfactory in the 55 to 65 sq
ft range. This provides sufficient space for an
upright piano, a chair, and a music stand-but
little more . Public schools, once planned with
several rooms of this size in the music suite,
are now being built with slightly larger rooms
for ensemble practice, reflecting the increased
emphasis on small groups, both vocal and
instrumental . Colleges which plan large blocks
of small practice rooms will also want to pro-
vide a number of larger rooms for ensemble
practice, or to accommodate grand pianos (2)
or organs .

Other Considerations . More and more
school buildings in the North as well as the
South are being air-conditioned, and this is a
distinct advantage where practice rooms are
concerned . In fact, there is no other way to
provide proper sound isolation . If the building
is air-conditioned, the practice rooms can be
arranged in blocks, spaced compactly, and
planned without outside windows . Sound
filters should be provided for the air ducts to

est of music departments, a single all-purpose
room can be planned in terms of space to ac-
commodate the vocal and instrumental group
rehearsals, small ensembles and individual re-
hearsals, library, instrument and equipment
storage, instrument repair facilities, office, and
teaching studio as well as various other music
classes insofar as the scheduled school day
permits . Although space can be provided for
this multipurpose situation, few of these
activities can be adequately housed in one
room without creating undesirable acoustical

suggests the advisability of providing chalk-
boards, a projection screen, and closed circuit
television . Microphone outlets for recording
and broadcasting should be considered .
Schools being built now should be planned to
make possible the use of performing groups
for broadening the cultural life of the whole
school .

Rehearsal Halls-Combined Vocal-Instrumental Fa-
cilities Let it be said at the outset that acous-
tically, one room cannot serve for both vocal
and instrumental rehearsals with completely
satisfactory results . Some communities,
however, find it economically unsound to pro-
vide space for both instrumental and vocal
groups while employing only one teacher . It is
therefore expedient to consider space for the
combined vocal-instrumental situations . Pro-
visions for changing the reverberation charac-
teristics of such a room with drapes or other
materials are a possibility .

In many one-teacher situations, one room is
the nucleus of all music activities . In the small-
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50 music majors X 16 hr per week = 600 hr per week
40 on secondary instruments X 6 hr per week = 240 hr per week
80 theory students X 2 hr per week = 160 hr per week
150 elementarv education students X 2 hr per week -- 300 hr per week

1,500 hr per week

Practic e hours p er week___ 1,500 -- 25 practice rooms needed
Hours available for use per week 60
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prevent transmission of sound from one room
to another, and the return air ducts should be
placed in the ceilings or walls, not in the doors .
Construction to ensure adequate transmission
loss will make practice rooms more expensive
than ordinary classrooms, but economies may
be effected here with more justification than in
some other parts of the music suite .

Nonparallel walls have been widely used to
avoid reflection of sound in these small rooms .
Double glass windows in the doors, or opening
on the rehearsal hall or teacher's office in
schools, permit supervision without interrup-
tion . Electronic monitoring devices are some-
times incorporated .

Class Piano Rooms Many school systems are
now providing class instruction in piano as

well as in the band and orchestra instruments .
Some schools have constructed specially de-
signed rooms for this type of instruction .

These rooms should be as near as possible to
the other music rooms in order to realize com-
plete utilization in a coordinated music pro-
gram . There should be acoustical treatment of
the walls and ceilings, and insulation against
sound transmission to and from other class-

rooms as prescribed by the acoustical consul-
tant . Careful consideration should be given to
sound conditioning of rooms for class piano if

several pianos are used, due to the percussive
action of tone production of several per-
formers . The front wall should be equipped
with blackboard (plain and with music staves),
bulletin board space, music cabinet, and elec-
trical outlets . Space should be provided for
television, phonograph, and recording facili-
ties .

If electronic pianos are used in such a room,

it is useful to provide an adequate number of
electric outlets in the floor to avoid the need
for extension cords and the hazard they pre-
sent . Organ class instruction is now finding
increasing favor in several of our larger cities,
and properly wired rooms should be planned if
this activity is to be part of a school's program .

Regular Classrooms Regular academic class-
rooms are used by many schools for classes in
music history, appreciation, theory, composi-
tion, arranging, and other music education
classes . Though the acoustical treatment may
not need to be as extensive or expensive as in
some other parts of the music suite, if the
learning to take place in the room is to in-
volve listening to music, more than ordinary
care must be taken to block out extraneous
sounds . A classroom that will be used primarily
for general music classes needs ample storage
space for books, records, rhythm instruments,
autoharps, piano keyboards, pictures, and simi-
lar equipment . Provision should be made for a
projector screen mounted et ceiling height or
in a ceiling recess .

In some situations it may be possible to pro-

vide a projection room adjoining the class-
room, or even between two classrooms so that
the projector can be prepared without losing
class time . If a classroom is to be used pri-
marily for theory classes, it will be desirable to
have staff lines painted on the chalkboard .
Conversely, if music literature classes are to be
the principal occupants, painted staff lines are
less desirable . If a college classroom is to be
used largely for music education classes, it
will need adequate locked shelf space or will
need to be planned adjacent to a storage room
(with shelves) for the large amount of material
used in such classes . In a campus school situa-
tion, classrooms may need to be provided with
rows of coat hooks and shelf space .

Listening Facilities Several types of listening fa-
cilities are in common use in collegiate music

schools today, and each presents specific
planning problems . As independent study be-
comes more common in secondary schools,
some similar facilities will become desirable
in the music department or in the school li-
brary . The principal systems include the
following :

1 . A number of soundproofed listening
rooms or cubicles are each provided with a
record player . The student receives phono
recordings from a central location (often the
departmental office) and is his own operator .

2 . A bank of record players or turntables is
placed in a central control room . Worktables in
an adjoining room are supplied with a number
of receiving channels and sets of earphones .
The student requests a particular recording,
which is played by the monitor in charge of the
control room, and the student listens through
earphones .

3 . Tapes are made available to the student,
who listens either in a cubicle as in (1) above,
or in a central room (in which earphones are
necessary) .

4 . Tapes are administered through a control
room, as in (2) above, and the student listens
through earphones .
The planning of a listening facility is dictated

first of all by the kind of equipment the depart-
ment uses, or the kind to which it wishes to
change . The number of listening rooms or
cubicles, the size of the control room and the

number of channels available, the number of

places at the worktables can be calculated by a
method similar to that employed in the case of
practice rooms . The design of the system, if
methods (2) or (4) are used, must of course
precede the planning of the area . Other than
providing for adequate space and convenient
location in relationship to other music areas, no
general observations will be needed in this
section .

In many cases a college will set aside certain
classrooms as theory laboratories . It may be
desirable to provide cubicles in which students
may work with individual tape recorders,
phono records, or similar equipment . Certain
storage and control requirements must also be
planned in such situations .

Studies Traditionally much of the teaching of
music has been done on a one-to-one basis .
Though this country has accomplished much
through group instruction, it is still true that
advanced instruction is almost always given to
a single student . In colleges and conservatories
this is carried on in studios which also serve
as the faculty members' offices . It is desirable
also for schools to provide an office for each
full-time music instructor . Most frequently it is
located adjacent to the teacher's rehearsal hall
and is provided with windows that enable him
to keep an eye on ensemble rehearsals being

conducted by students in the hall or in practice
rooms .

In a college it is not difficult to determine the
proper number of office-studios, since the
figure corresponds directly with the number of
applied music teachers . More difficult is the
matter of assuring the responsible author-
ities that space devoted to the studios will be
fully used . A college instructor teaching
applied music is likely to have a teaching
schedule of 18 to 24 hours per week, and he
will wish to do his own practicing and profes-
sional work in his studio . Occupancy of some-
where between 30 and 40 hours per week may
thus be expected . Administrators may expect a

50 to 60 hour-per-week occupancy as they do in
the case of classrooms and practice rooms .
They may need help to see that an applied-
music teacher cannot work effectively if he has
to share a studio .

Size .

	

The music teacher's office needs to be

larger than a small practice room since he will,
in all probability, have his desk and files there .
There should be enough additional space for
group lessons if he has the need . Music files,
instrument storage, and work areas frequented
by students should not be in the office-studio .

College studios will vary in size with the
instructor's specialty . Studios of the senior
piano staff will ideally be large enough to ac-
commodate two grand pianos and the usual of-
fice furniture of desk, file cabinets, and book-
shelves . Studios of instructors of voice and
other instruments, traditionally requiring only

one piano, can be a bit smaller if acoustic con-
ditions are otherwise met . Nonparallel walls
are recommended, but the studio should not be
designed in such a way that piano placement
and disposition of furniture are made difficult .

The size of the studio may also be deter-

mined by other duties of the faculty member .

As an academic adviser, he may need addi-
tional space for file cabinets ; if he uses the
room for seminars he may require space for a
table and chairs . In virtually all cases a small
mounted chalkboard in each studio will be a
valuable asset .

Recital Hell

	

A room intended for recitals or for
performances by chamber music groups or
small ensembles may be termed a recital hall .
Anything larger falls into the category of the-
ater or auditorium . Thus, planning the recital
hall may well begin with a decision about the
hall's intended use and its seating capacity .
This will in turn influence the size of its stage
and bring about certain limitations of use . A
hall seating 250 people, say, can scarcely have
a stage large enough to seat an orchestra and
chorus, or even a large band . Schools may
combine the idea of a recital hall or little the-
ater with the need for areas for large-group
instruction .
As in the case of other large special-use

rooms, one may think of a recital hall as in-
cluding several subareas also . Chief among
these are performers' dressing room or rooms,
pipe-organ chambers (if the hall is to have an
organ), recording or broadcasting control
room, and box office . In each case, the loca-
tion of these subareas should be considered in
relation to ease of concert operation . For
example, a control room should have a view of
the entire stage, and performers' rooms should
be located on the same floor as the stage rather
than a floor above or below ; otherwise both
lose much of their convenience .
The seating capacity of the recital hall

having been determined, its shape, propor-
tions, etc ., become matters for the architect .
But a number of practical considerations, often
overlooked even by experienced architects,
may be listed here . For example, the lighting
panel or dimmer panel should be located on the
same side of the stage as the dressing room,
for that is the side at which the stage manager
will normally stand in order to communicate
with the performers . A bell or phone system
should connect the backstage area with the
box office, for efficiency in concert operation .
Doors leading from the wings onto the stage
must be wide enough to provide for the pas-
sage of a grand piano-a small detail, yet one
that has often been missed . If delivery of pianos
or other large equipment is anticipated, the
stage should have access to a loading dock .
And even if the music building caters primarily
to campus audiences, provision for parking
areas should be considered .

Even at the college level, the recital hall, as
in the case of the large rehearsal rooms, will
probably double as a classroom or large lecture
hall at certain times . It may be necessary, there-
fore, to provide theater-type seats with folding
tablet arms so that the needs of both concert
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Plan for a two-teacher music department .

orchestra, choral) which are more like the
school situations described here .

Workrooms Instrument Repair. Some sort of
facility should be provided for emergency in-

strument repairs . A special room is recom-
mended, although many schools will use a
section of the music library room or director's
office for this purpose . Larger school systems
will employ specially trained men to take care
of all instrument and equipment repairs . The

minimum provision should be a workbench,
stool, and a supply of tools for repairs . Cabinet

Fig . 2

	

Provisions for instruction in dance may be included in some buildings . College Conservatory of Music, Uni-
versity of Cincinnati . Edward J. Schulte and Associates, Architects.

Cultural

MUSIC FACILITIES

audience and note-taking students may be met .

A large ceiling-mounted projection screen may

be found desirable, as well as connections to
the recording studio . Some thought should be
given to the location of a projector, since a

special projection booth is unlikely in a small

recital hall .

Fine Arts Combinations Many schools are
adopting the administrative policy of establish-
ing fine arts departments and housing art, dra-
ma, and music in units separate from the class-
room area . Buildings of this nature usually
consist of a music complex, a drama complex,
and a visual arts complex . Dance may some-
times be included (see Fig . 2) .
The music complex has been described

earlier . The drama complex consists of a small
theater with a capacity of 300 to 500, work-
room, dressing areas, one or more classrooms,
storage rooms, radio-television control and
listening areas, costume storage and work
area, and library .

Auxiliary Areas

Storage Areas

	

Adequate storage areas, planned
with traffic patterns in mind, are important to
the proper functioning of a music facility .
Storage, with proper heat and humidity control,
is necessary for musical instruments, robes
and uniforms, music, records, and various

types of equipment . With careful planning, the

storage areas can be conveniently placed and at
the same time serve as a buffer between two
sound-producing areas such as the instrumen-
tal and choral rehearsal halls (see Fig . 3) .

Instrument Storage . Instrument storage
facilities should be located so as to minimize
the moving of instruments . Sufficient free
floor space should be provided to permit
smooth flow of traffic . Storage cabinets lo-
cated within the rehearsal areas are inacces-
sible during rehearsal periods and frequently
cause congestion during period changes .

Uniform and Robe Storage . Storage facili-
ties should be planned for the school-owned
band and orchestra uniforms, choir robes, or
vestments . This closet space should be cedar-
lined . A well-constructed, close-fitting door
will help protect against moths and dust. The
closet space should be high enough so that the
uniforms and robes will not touch the floor
when hanging on the racks . Some provision
should be made to space the uniforms and
robes at equal intervals and to facilitate identi-
fication . A separate (pigeonhole) compartment
for the caps, belts, and other miscellaneous
equipment should also be provided .

Music Library

	

Music libraries will range from a
single set of filing cabinets in the music room
to the school of music library complete with
stacks, reading rooms, charging desk, listening
facilities, and work areas . In most colleges
there will also be smaller libraries (band,
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space with small drawers should be provided to
hold pads, pad cement, springs, cork, and
other miscellaneous equipment . If a great deal
of repair work is done in the school, the work-
bench should have a gas connection, electrical
outlets, wood and steel vises, and other
specialized equipment . Running water and a
large sink for cleaning brass instruments
should be included .

Duplicating Room . School music depart-
ments will have the facilities of the general of-
fice at their disposal in most cases and may not
need duplicating equipment in the music suite
itself . Most collegiate departments or schools
of music and some school departments housed
separately in a campus-type school will find a
duplicating room invaluable . There are many
times when the music department needs items
copied-rehearsal schedules, instrumental
parts of a student composition, football show
routines, trip itineraries, vocalizes for the
choir, songs in the public domain-that equip-
ment should be readily available . The room
should include enough counter space for
several types of machines, space for collating,
and a sink .

Offices . A music program that functions
smoothly should provide a well-located di-
rector's office . The size of the office and the
types of equipment included in it will depend on
the size and organization of the school . The
room need not be especially large unless it is
also to serve as a studio in which small-group

instruction may be carried on . It should, how-
ever, be able to accommodate a desk, two or
three chairs, filing cabinets for correspon-
dence, cabinets for miscellaneous storage, and
any special equipment such as electronic
tuners, piano, phonograph, radio, and tape
recorder .

Music teachers who teach in several loca-
tions in a school (e .g ., harmony in a classroom,
choir in the recital hall, general music in a
specially equipped center) need an office to
organize the many materials and instruments
and pieces of equipment with which they work .
Offices are also essential for the department
head or the director of performing groups be-
cause of the frequent contact they have with
members of the community .

Broadcast Control Booth The recent improve-
ments in recording equipment and television
education have resulted in many schools being
constructed with facilities to make possible the
use of these new techniques . Educational pro-
grams of all types are made available to the
school and community ; therefore, school space
should be allowed for both receiving and broad-
casting of music . The control booth should be
well insulated for sound and should have
slanted double glass windows for viewing the
performing groups . Such a control booth is
sometimes located adjacent to the stage of the
auditorium or recital hall and sometimes be-
tween the rehearsal halls . (See Fig . 4 .)

Additional Facilities

	

Washroom and Toilet Facili-
ties . Because the music suite is frequently
used at night when the remainder of the
building is locked, washroom, toilet facilities,
and custodial work areas must be provided
within the music unit . In many instances they
may be necessary for the changing of uniforms
and must be convenient to the rest of the de-
partment . These facilities require about 15
percent of the total floor space if adequate
room is to be provided . If recitals to which the
public is invited are given within the music unit,
additional rest room space may be needed .

Lounge .

	

Collegiate music departments may
need to consider the desirability of a lounge in
which students can relax . If other study areas
on the campus are some distance from the
music facilities, one portion of the lounge
might provide desk or table space . An area
might also be provided for vending machines .

Elevator.

	

Because of the heavy instruments
and equipment which it is frequently necessary
to move in a music department, an elevator is a
most desirable feature in a building of two or
more floors . Also recommended is a loading
dock adjacent to the parking area .

THE AUDITORIUM

An auditorium should be designed so that the
activities can be maintained and operated with
a minimum of time and labor consumed in the

Fig . 4

	

The recent improvements in recording equipment and television education have resulted in facilities to make
use of these new techniques . College Conservatory of Music, University of Cincinnati, Edward J. Schulte and Asso-
ciates, Architects.
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preparation of an event . In schools, this area is
being designed for education, not commercial
purposes .

Stage

The stage is considered first because it is the

part of the auditorium most frequently abused
by the designers .

The proscenium arch size is dependent upon
several factors-the size of the auditorium, the
playing area of the stage, the height of the stage
loft or grid (Fig . 5), the size of the community
using the auditorium, and the seating capacity
of the auditorium . For general purposes, the
proscenium arch should not exceed 65 or 70 ft
in width and the height of the auditorium
should be in practical or artistic proportion to
the width . This height is an important factor
that will determine the location of the grid . The
grid will be the subject of a separate discus-
sion . All of these items are interrelated, and
the architect must consider all of them and
their interrelationships .
The playing size of the stage will be deter-

mined by the sizes of the musical organiza-
tions, the stage requirements of musical or
dramatic productions, and the scope of other
activities proposed for this stage . Clarence J .
Best recommended in his survey that an or-
chestra player be allotted 18 sq ft of floor space
for himself, his instrument, and his music
stand . This is a generally accepted figure for
the minimum seating area and is much less
then recommended for the rehearsal hall, be-
cause the space needed at the front of such a
room need not be figured here . A 100-piece
orchestra would require about 1,800 sq ft of
floor space, or an area about 50 ft wide and 36
ft deep. For practical purposes the require-
ments for band are about the same . The stage
will have to be proportionately larger if the
instructor is planning to rehearse and use
combined choral and orchestral groups . This
is the type of information the music educator
must supply to the architect .
The stage area of 1,800 sq ft mentioned

above merely refers to that part of the stage
visible to the audience and usable inside the
shell or legs . The offstage area is often over-
looked, yet it is a very important functional
pert of the stage . In presenting concerts,
operettas, and plays, some offstage area is
necessary to handle personnel, scenery, and
equipment . These areas are often too small .
The left and right offstage areas should each be
approximately one-half the size of the stage
plus 10 percent . In addition, there must also be
sufficient offstage area for the pin rail, switch-
board, end similar permanent features . A large
proscenium opening can always be made
smaller through the use of curtains, flats,
teasers, etc . If the major architectural construc-
tion is too smell, increasing the size of the
proscenium is very difficult .
A good proportion to follow in determining

the depth of the stage is that the depth should
be 75 percent of the width of the proscenium
arch, and this depth area should continue on
both sides of the stage . To use simple figures,
if the proscenium arch is 48 ft, the depth of the
stage should be 36 ft . The offstage arses would
be approximately 27 ft wide and plus that ad-
ditional space necessary for permanent equip-
ment on the right-hand side . Both offstage ar-
eas would be 36 ft deep . This offstage area
could handle stage wagons that would cover
the entire playing stage . It would be of suffi-
cient size to store a number of stage sets for
musical and dramatic performances . A trap in

the stage floor is handy for moving equipment
from work areas below and makes possible
special effects in dramatic productions .

The offstage areas should be readily acces-
sible to adequate dressing room space . There
should be adequate space close to the stage to
take care of lighting machines, lighting cables,
repair and supply parts, and storage for cur-
tains and other stage equipment . In all educa-
tional situations it is practical to have the re-
hearsal rooms for chorus, orchestra, and bend
in close proximity to the stage in order to
facilitate the preparation for rehearsals, con-
certs, and recitals .

The instrumental storage rooms, library
rooms, scenic shops (including painting racks),
and construction areas should be close enough
so that properties can be shifted onto the stage
with a minimum of effort and damage .

Apron

The floor area in front of the proscenium arch
is called the stage apron . This apron should be
at least 8 ft wide, so that pianos end other
equipment may be used in front of the main
curtain . The apron may extend out over the
orchestra pit . The front of the apron should be
finished with a hard oak or maple flooring, and
that part in back of the proscenium should have
close-grained pine in order that the floor will
not splinter and yet will be soft enough to take
stage screws . Much money has been wasted on
hardwood floors for school stages, to the ex-
treme exasperation of stage directors and their
crews . The oak or maple floor should be
flnished with a high gloss but not waxed, and

the pine floor should be finished with many
costs of oil end the oil allowed to penetrate the
wood thoroughly so that it will be fairly
seasoned . On both sides of the stage leading
from the auditorium to the stage apron there
should be appropriate steps . These steps
should be wide enough to enable personnel to
carry musical instruments and other small
properties to and from the auditorium to the

stage, or so that the students may approach the
stage at least two abreast .

Grid

One of the paramount faults of school audi-
toriums is that the grid over the stage is often
not high enough to allow the scenery to be
pulled out of sight . The grid should be at least
the height of the proscenium arch times two
plus a minimum of 8 ft . Then there should be
from 4 to 7 ft above the grid to the top of the
building structure, so that the people who find
it necessary to work on the grid, changing
pulleys, etc ., will have sufficient room . The
overall height must be sufficient to make it
feasible to hang scenery and pull it out of
sight in changing sets .

Often when there is no space overhead and
scenery must be pulled into the wings of the
stage there is also not enough space to stack
this scenery offstage . Thus the only solution is
to make the stage smaller, masking out with
drapes or flats and reducing the proscenium
arch so that the stage is much narrower . Then
the stage crews will have to work behind the
drapes as a backstage area . 11 dramatic produc-
tions are anticipated, space should be provided
for a grid .
One not too familiar with stage operations or

requirements often finds the grid an ideal
place to run ventilating pipes, conduits, steam
lines, and water pipes . Just because this large
grid area presents a wide open space, it is a

tempting area for various trades ; however, this
area must be kept entirely free for the neces-
sary stage equipment . Nothing is more dis-
tressing than to have guide ropes fouled among
ventilating ducts, or to have steam pipes leak in
the center of a stage set during a performance
or concert .

Battens

A proper stage will have a number of battens
suspended from the grid . These battens are
long pieces of pipe extending the full width of
the stage and continuing backstage, so the cur-
tains and legs may be hung backstage in order
to mask off this area from the view of the audi-

ence . Battens are part of the permanent fixtures

of a stage . The common way to counterbalance
the battens is through installation of a pin

rail . The standard counterbalancing equipment
as supplied by the major manufacturers of
stage equipment is usually satisfactory . Make-
shift installations should lie avoided . Battens
should be placed 6 in . apart . There never seem
to be enough pipe battens to take care of the
stags needs . All the lights, border lights,
teasers, a border in front of each strip light,
three or four legs on each side, the front cur-
tain, oleo curtain, back drops, and sky drops
are all standard pieces of equipment that are
hung from battens . By the time a light batten or
light bridge is added et the fore part of the
stags and sufficient battens are provided for
scenery changes, it is not at all unusual to use
about 25 or 30 battens .

Cyclorama

Most stages require a cyclorama and a set of
cyclorama lights . This cyclorama should not be
taken as a substitute for a stage shell . A cyclo-
rama is usually a continuous curtain starting
close to the proscenium arch on one side of the
stage . It extends to the rear of the stage, across
the back of the stage, and comes forward, end-
ing close to the other side of the proscenium

arch .

Shell

Every stage must be equipped with an adequate

shell . For lectures, concerts, and recitals on

theater stages, the purpose of a shell is to

project the sound into the auditorium . This

shell should not attempt to use border lights

for lighting but should have lights installed in

each section of the ceiling so that the stage

will be flooded with about 60 to 70 footcandles

of lighting . The lights should be arranged so
that the back row will have sufficient light, and

so that the lights will not throw a glare back in-

to the audience . The shell should be made the
full width of the proscenium . The ceiling can
hang from the battens . The size of the shell can

be varied by adding or subtracting flats and

adding or subtracting ceiling sections .

Doors

All doors entering on a stage must be of suffi-

cient height and width to provide ready access
to the stage . This is especially true of the sce-
nery doors. They must be high enough to ac-

commodate wide stage wagons, large instru-
ments, and permit (if necessary) entrance of
motor vehicles . The door for scenery should be
at least 8 ft wide and 14 ft tell, and all other
doors leading to and from the stage should be
unusually wide double doors . Doors leading in-
to the auditorium should be solid, with no



Fig . 6

	

Divisible auditoriums provide a means of increasing the use of large areas. Huron High School, Ann Arbor,
Mich . Lane, Riebe, Weiland, Architects.
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toss will be a simple matter through double
doors and the problem of determining adequate
pit levels for performance is immediately
solved . The hydraulic pit floor will act as a good
sound reflector when not being used as an or-
chestra pit . At that time the pit will probably be
located slightly below the stage level .

Seating Area

A factor that is often overlooked in the design
of an auditorium is the seating capacity . In a
commercial theater and in certain other specific
situations a hall is designed with the idea that
it is necessary to have the entire potential at-
tendance at one performance . The larger the
attendance, the less expense involved, the
more money made .

In an educational situation, however, the au-
ditorium or theater is for an educational pur-
pose, no matter at what level-elementary,
secondary, or college-it is used . A fine pro-
gram is prepared and, so far as the perfor-
mance is concerned, there is value in having
repeat performances . From this viewpoint it
might be logical to reduce the seating capacity
of the auditorium or theater end spend some of
the limited funds in seeing that the auditorium
has better equipment so that the performances
can be presented adequately . This should be
considered by school administrators and
teachers when building the theater or audi-
torium .

There are other reasons for considering
smaller seating capacity . Although audiovisual
aids can be presented to large mass groups, it
is difficult to hold the personal student-to-
teacher relationship that can be attained in
smaller groups . In addition to a projection
booth at the rear, consideration should be given
to a projector platform closer to the stage for
use with short-range equipment . All booths and
platforms should be located to clear the heads
of people seated or standing .

The divisible auditorium is a concept finding
increasing favor with those who need to justify
the number of hours per day school facilities
are used. Such auditoriums are designed to be
divided by sound-retarding partitions into
three or more areas for large-group instruc-
tion . Partitions may run from front to rear as
well as across the auditorium . Provision for
projecting films and other audiovisual materi-
als should be planned for all areas . (See Fig .
6 .)
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dimmer system should be part of most school
lighting installations .

Risers

Portable risers should be provided as part of
the regular stage equipment. These risers, if
adjustable to suit choral groups, orchestra, or
band, make it possible to stage all kinds of
musical activities even if the instrumental
groups alone prefer to perform on the flat .
Dramatic productions require a different type
of riser and in addition to the standard con-
struction, occasionally adjustable hydraulically
controlled risers are used . Storage space for
risers should be planned .

Orchestra Pits

Most school auditoriums need an adequate
orchestra pit . The pit should be in direct pro-
portion to the size of the stage and the size of
the auditorium and above oil, should be suffi-
cient to house the potential orchestra of the
school . That is, the potential school orchestra
that would be required for performances of a
musical play, operetta, or opera . The stage with
a 45-ft proscenium would probably have an
orchestra pit of sufficient size to seat 60
players, allowing 18 to 20 aq ft per player .
Likewise, a stage with a 60-ft proscenium
should have a pit large enough to accommodate
a 100-piece orchestra . With a larger or small
stage, the pit should be in direct proportion .
The pit should be deep enough so that the

orchestra is completely out of sight of the audi-
ence . The director's podium should be high
enough for him to be able to see the back area
of the stage yet remain in full view of the or-
chestra .
The railing around the entire orchestra pit

must be high enough to hide the orchestra yet
low enough not to interfere with the sight lines
of the audience . The head and the shoulders of
the director may be visible over this orchestra
pit railing . It is preferable, however, that the
director be hidden from view of the audience so
that there will be no distraction of any kind
while the director is giving cues to the orches-
tra, cast, or performers.
A movable pit floor, usually known as a

hydraulic pit, is a highly desirable though not
inexpensive feature. The hydraulic pit floor
should come up to stage level and then be
lowered to the floor below . In this event the ac-

windows, in order to avoid light leaks . All
doors should operate silently. Panic bars on
exit doors are generally required by law but
are sometimes rendered useless by padlocks
and chains, an extremely dangerous practice .

Lights

There are many now concepts in stage lighting,
whether the facility to be lighted is the prosce-
nium theater, the open stage, or the modified
proscenium stage. The border and footlight in-
stallations once popular in school auditoriums
are no longer considered adequate . In addition
to sufficient downlights for concerts and other
nontheetrical presentations, school auditori-
ums need stage lighting for a number of specif-
ic dramatic purposes . The amount of lighting
and the types required will of course depend on
the design of the auditorium and the nature of
the productions which ere projected for it .

Front lighting from slots in the auditorium
ceiling serviced by catwalks is highly de-
sirable . Ellipsoidal spotlights are used to light
the acting area . Additional spots may be de-
sired in wall slots, and a follow spot operated
from a booth in the rear of the auditorium is
common . Spotlights (generally softer Fresnel
types) are needed on battens or on stands or
tormentor pipes to provide further illumina-
tion of the acting area . Borderlights and some-
times footlights are employed for toning and
blending . Beamlights are used for back-
lighting . Floodlights are used for background
effects and special footlights are needed for a
cyclorama . Sidelighting is sometimes pro-
vided by spotlights from a mobile tower in the
wings . An elaborate college or community
theater installation may wish to provide a
light bridge.
Open stages and modified proscenium

stages frequently provide for projected back-
grounds . The lamp house for scenic projection
may be located above the stage area or in a
ceiling slot above the front curtain .

The stage switchboard may be located at the
rear of the auditorium in a lighting booth ; it
may be located offstage on the stage floor, but
out of the way of other operating equipment ; or
it may be located in an elevated position off the
stage floor . They should be able to take care of
an adequate number of floor pockets, three or
four locations on both sides of the stage . These
will very in accordance with the size of the au-
ditorium, stage, and its lighting equipment . A
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portions of orchestra floors and more nearly

vertical backs for elevated banks such as

balconies .

Cleafaaces

	

In addition to those noted diagram-
matically below, the following points should

be considered : Coves at intersection of floor

and walls (or risers) should be kept small (1'/-

in . radius) to permit close fitting and leveling of
seat standards . Balcony risers cause cramped
knee-room when 12 in . high unless back-to-
back seat spacing is increased . End clear-

ances in balconies should be increased to

2'/,-in . Pitch of back greater than average (see
Fig . 7) also requires increased back-to-back
spacing .

spring-back ; and padded-back . Veneer-back
seating is suitable only for conditions subject
to hard usage, as in schools . Acoustical con-
trol is more satisfactory with upholstered
types.

Sizes Seats are designated by width, the
depth front-to-back varying only slightly . Com-

mon sizes and recommended uses are shown

below . In pew seating without individual
arms, as in churches or arenas, a "sitting" is
usually 18 in . wide .

Pitch of Back This will vary according to the
vertical angle of vision to the center of interest .

In general, greater pitches are used for front

BASIC SEATING DATA

Seating standards for use in theaters, audi-
toriums and similar buildings are developed on

this and the following pages, which give tabular

data and methods for laying out seating plans .

Material is the result of research by Frederic

Arden Pawley . Sources include seating manu-

facturers and architectural offices specializing

in theaters .

Types of Seats

Construction and Finish

	

upholstery variations in-

clude spring-edge seats (most luxurious, more

expensive) ; box-spring (nearly as comfortable) ;

Fig . 7

CLEARANCES TYPICAL SEATS
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Types of Layouts

Rows

	

These may be straight across entire the-
ater, side banks may be canted, or entire rows
may be curved . Advantages of each type are
shown in Fig . 8 . Min . radius for curved rows,
due to seat construction, is 20 ft . Center for
radii of rows and center of screen or stage
need not coincide, although this is the ideal
case . When rows are curved, a sloping audi-
torium floor should be a compound curve or
amphitheater type to prevent tilted side
seats .

AISISS

	

These may be straight or curved, paral-
lel or radial . Aisles should run at right angles to
rows to eliminate "pockets ."
Combinations of row and aisle types com-

monly used are shown in Fig . 8 .

Continental Seating, most commonly used
abroad, involves use of rows with unlimited
number of seats . Local codes in this country
often either prohibit its use or impose many re-
strictions . However, existing examples have
proved safe and comfortable due to increased
back-to-back seat spacing (up to 42 in .) which

is essential to scheme . Larger than usual side
aisles or foyers and many side exits are re-
quired .

Code Requirements These govern (1) maximum
number of seats in a bank, (2) aisle width, (3)
crossovers (not uniform) . Usual requirements
are : (1) no seat more than seven seats from an
aisle ; (2) min . aisle width of 3 ft, increasing by
varying factors in relation to length-of aisles .
(3) Requirements for crossovers, not uniformly
subject to codes, vary . Consult local authori-
ties .

MINIMUM SPACINGS FOR VARYING FLOOR CONDITIONS

TYPES OF ROWS

COMMON THREE-BANK LAYOUTS
see olso "Continental Seating' in text

DIRECTION OF AISLESSIDE RAKE (Curved Rows)
Fig . 8
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RULE of THUMB for SEATING AREA :
Allow 7%2sq.ft per Seat, including Aisles and Cross-overs.

This is sufFiciently accurate for preliminary planning.

AUDITORIUM DIMENSIONS

Preliminary estimates may be based upon
the "Rule of Thumb" which is sufficiently
accurate for rough sketches .
Tables. For such purposes as financing,
working drawings, etc., follow method
outlined in Examples A, B, C and D. Va-
riations between the two methods are
to be expected .

EXAMPLE A: Given auditorium area =
87'-0" x 56'-5" or 4900 -}- sq . ff . . how
many 20" seats, 36" back-to-back?

I . Rows : In Table I, 36" col., at
87'-0" depth, No . rows

	

=

	

29
less cross-overs (I row at front,

4 at rear)

	

5
Rows available for seats

	

=

	

24
2. Aisles : Table II, increase in aisle

width per row = 0.75" ; 0.75 x 24 =
Total increase =

	

I'-6"
Min. aisle

	

= 3'-0-0"
Max. aisle

	

= 4'-6"
3. Seating Scheme : Select tentative

scheme ; 2 aisles, 2 dead-end
seat banks, I center bank . From
typical code, dead-end rows may
be 7 seats long, center rows 14
seats . In Table IV 14-20" seats = 23'- 7"

7-20" seats= I I'-I I"
7-20" seats = I I'-I I"

From (2) above, 2 aisles

	

= 9'- 0"
Total width

	

=56'- 5"
Seats per row =

	

28
4. Total No . of Seats: (Table III)

	

S 672or 28 x 24 = 1 seats
EXAMPLE B: Given capacity of 672 seats,
what are auditorium dimensions?
This problem is the converse of "A" .

EXAMPLE C: What Is radius of any row?
To radius of back of first-row seats add desired
value from Table I .

EXAMPLE D: How many and what sizes
of seats can be used in rows shortened
by curved or radial aisles? See Table IV .

Table I - Depth Dimensions (Ft.-In.) for Various Spacings
No. Overall Depth for Seat Spacing (Back-to-back) of :
Rows 32" 33" 34" 35" 36'r 37r' 38" 39'r 40" 41 42"

1 2-8 2-9 2-10 2-11 3-0 3- 1 3- 2 3-3 3-4 3- 5 3-6
2 5-4 5-6 5- 8 5-10 6-0 6- 2 6- 4 6-6 6-8 6-10 7-0
3 8-0 8-3 8- 6 8- 9 9-0 9- 3 9- 6 9-9 10-0 10- 3 10-6
4 10-8 11-0 11- 4 11- 8 12-0 12- 4 12- 8 13-0 13-4 13- 8 14-0

5 13-4 13-9 14- 2 14- 7 15-0 15- 5 15-10 16-3 16-8 17- 1 17-6
6 16-0 16-6 17- 0 17- 6 18-0 18- 6 19- 0 19-6 20-0 20- 6 21-0
7 18-8 19-3 19-10 20- 5 21-0 21- 7 22- 2 22-9 23-4 23-11 24-6
8 21-4 22-0 22- 8 23- 4 24-0 24- 8 25- 4 26-0 26-8 27- 4 28-0

9 24-0 24-9 25- 6 26- 3 27-0 27- 9 28- 6 29-3 30-0 30- 9 31-6
10 26-8 27-6 28- 4 29- 2 30-0 30-10 31- 8 32-6 33-4 34- 2 35-0
11 29-4 30-3 31- 2 32- 1 33-0 33-11 34-10 35-9 36-8 31- 7 38-6
12 32-0 33-0 34- 0 35- 0 36-0 37- 0 38- 0 39-0 40-0 41- 0 42-0

13 34-8 35-9 36-10 37-11 39-0 40- 1 41- 2 42-3 43-4 44- 5 45-6
14 37-4 38-6 39- 8 40-10 42-0 43- 2 44- 4 45-6 46-8 47-10 49-0
15 40-0 41-3 42- 6 43- 9 45-0 46- 3 47- 6 48-9 50-0 51- 3 52-6
16 42-8 44-0 45- 4 46- 8 48-0 49- 4 50- 8 52-0 53-4 54- 8 56-0

17 45-4 46-9 48- 2 49- 7 51-0 52- 5 53-10 55-3 56-8 58- 1 59-6
18 48-0 49-6 51- 0 52- 6 54-0 55- 6 57- 0 58-6 60-0 61- 6 63-0
19 50-8 51-3 53-10 55- 5 57-0 58- 7 60- 2 61-9 63-4 64-11 66-6
20 53-4 55-0 56- 8 58- 4 60-0 61- 8 63- 4 65-0 66-8 68- 4 70-0

21 56-0 57-9 59- 6 61- 3 63-0 64- 9 66- 6 68-3 70-0 71- 9 73-6
22 58-8 60-6 62- 4 64- 2 66-0 67-10 69- 8 71-6 73-4 75- 2 77-0
23 61-4 63-3 65- 2 67- 1 69-0 70-11 72-10 74-9 76-8 78- 7 80-6
24 64-0 66-0 68- 0 10- 0 72-0 74- 0 76- 0 78-0 80-0 82- 0 84-0

25 66-8 68-9 70-10 72-11 75-0 71- 1 79- 2 81-3 83-4 85- 5 87-6
26 69-4 71-6 73- 8 75-10 78-0 80- 2 82- 4 84-6 86-8 88-10 91-0
27 72-0 74-3 16- 6 78- 9 81-0 83- 3 85- 6 87-9 90-0 92- 3 94-6
28 74-8 11-0 79- 4 81- 8 84-0 86- 4 88- 8 91-0 93-4 95- 8 98-0

29 77-4 79-9 82- 2 84- 7 87-0 89- 5 91-10 94-3 96-8 99- 1 101-6
30 80-0 82-6 85- 0 81- 6 90-0 92- 6 95- 0 97-6 100-0 102- 6 105-0
31 82-8 85-3 87-10 90- 5 93-0 95- 7 98- 2 100-9 103-4 105-11 108-6
32 85-4 88-0 90- 8 93- 4 96-0 98- 8 101- 4 104-0 106-8 109- 4 112-0

Table If - Aisle Width Table III - Seating Capacities,Increase (in inches)
Per Row of Length

I-32 Rows

Seat Fire Under- N.Y . City
Spacing writers Code : Code : No. 7 14 28 No. 7 14 28
Back-to- S'-o" plus 3'-O" plus

Rows Seats Seats Seats ofRows Seats Seats Seats
Back Wperl'-o" 1~'perN-o"

32" 0.67 0.80 1 7 14 28 17 119 238 476

33" 0.69 O.g3 2 14 28 56 18 126 252 504
3 21 42 84 19 133 266 532

34" 0.71 0.86 4 28 56 112 20 140 280 560
35" 0.73 0.88 5 35 70 140 21 147 294 588
36" 0.75 0.90 6 42 84 168 22 154 308 616
37" 0.77 0.93 7 49 98 196 23 161 322 644

38" 0.79 0.95 8 56 112 224 24 168 336 672

39" 0.81 0.98 9 63 126 252 25 175 350 700
40" 0.83 1 .00 10 70 140 280 26 182 364 728

41" 0.85 1 .03 11 77 154 308 27 189 378 756
12 84 168 336 28 196 392 784

42" 0.88 1.05
13 91 182 364 29 203 406 812

Proper factor x no. of rows = 14 98 196 392 30 210 420 840
total increase m inches, 15 105 210 420 31 217 434 868

Add to 3'-0" minimum aisle width 16 112 124 448 32 224 448 896
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Table IV - Numbers of Seats (Stock Sizes) for Any Row Length

Choice of Seats : Note that for longer rows two choices of seat
sizes are available . Example : Row length - 14'- 9" ; six 19" seats
and three 20" may be used; or, two 21" and six 22" . Dotted lines
separate choices. Dimensions not fitted by stock sizes are omitted .

Seat Sizes : Common sizes shown . Seats
are also available 18" , 23" & 24' wide .
18" size not recommended . Limit use of
19" seats to ends of rows for comfort .

End Allowances : Normal 3" allowance to
accommodate 2 end standards per row is
included above. For balconies with steps
in aisles allow 2" additional .

Row Length
Ft.-In . In . 19" 20" 21" 22"

Row Length
Ft.-In. In . 19" 20" 21" 22° Row Length

Ft .- In . In . 19" 20" 21" 22" Row -Length
Ft.- I n . In . 19" 20" 21" 22'

5- 0 60 3 11- 5 137 6 1 16- 4 196 7 3 I 5 4 21- 3 255 8 5 12
5- 1 61 1 1 11- 6 138 5 2 16- 5 197 6 4 4 5 21- 4 256 7 6 111 1
5- 2 62 1 2 11- 7 139 4 3 16- 6 198 5 5 I 3 6 21- 5 257 6 7 10 2
5- 3 63 3 11- 8 140 3 4 16- 7 199 4 6 r 2 7 21- 6 258 5 8 I 9 3
5- 4 64 2 1 11- 9 141 2 5 16- 8 200 3 7 1 __1_ 8 21- 7 259 4 9 8 4
5- 5 65 1 2 11-10 142 6 16- 9 201 2 8 1 _9_ 21- 8 260 3 10 I 7 5
5- 6 66 3 11-11 143 7 16-10 202 1 9 21- 9 261 2 11 6 6
5- 1 67 2 1 12- 0 144 6 1 16-I1 203 10 21-10 261 1 12 I 5 1
5- 8 68 1 2 12- 1 145 5 2 17- 0 204 9 1 21-11 263 13 1 4 8
5- 9 69 3 12- 2 146 4 3 17- 1 205 8 2 22- 0 264 12 113 9
6- 7 79 4 12- 3 147 3 4 17- 2 206 7 3 22- 1 265 11 10
6- 8 80 3 1 12- 4 148 2 5 17- 3 207 6 4 11 22- 2 266 10 3 I1_ 11
6- 9 81 2 2 12- 5 149 1 6 17- 4 208 5 5 22- 3 267 9 4 I _1_2 -
6-10 82 1 3 12- 6 150 7 17- 5 209 4 6 22- 4 268 8 5
6-11 83 4 12- 7 151 6 1 17- 6 210 3 7 22- 5 269 14 r 7 6
7- 0 84 3 1 12- 8 152 5 2 17- 7 211 _ 2 8 11 22- 6 270 13 1-, 6 7
7- 1 85 2 2 12- 9 153 4 3 11 17- 8 212 11 1_ 9 11 22- 7 271 12 8
7- 2 86 1 3 12-10 154 3 4 17- 9 213 10 1 1 10 11 21- 8 272 11 ©~ 9

77--
3

7- 4
87
88

4
3 1

12-11
13- 0

155
156

8
7

1
1

2
_1_

5
6

17-10
17-11

214
215

9
8

2 9
3 1 8

1
2 22

22-
-1022-10

273
274

10
9
~

18

] 10
11

7- 5 89 2 2 13- 1 157 6 2 1 _7_ 18- 0 216 7 4 I 7 3 22-11 275 8 6 _1 12
7- 6 90 1 3 13- 1 58 5 3 18- 1 217 6 5 6 4 23- 0 216 1 7 1 13
7- 8 91 4 13- 3 159 4 4 18- 2 218 5 6 I 5 5 23- 1 277 6 8 12 1
8- 2 98 5 13- 4 160 3 5 11 18- 3 219 4 ~-]III 6 23- 2 278 5 9 I 11 2
8- 3 99 4 1 13- 5 161 2 6 11 18- 4 220 3 8 3 7 23- 3 279 4 10 110 3
8- 4 100 3 2 13- 6 162 1 7 18- 5 221 2 9 I 2 8 11 23- 4 280 3 11 9 4
8- 5 101 2 3 13- 7 163 8 18- 6 222 1 10 i _1_ 9 23- 5 281 2 12 I8 5
8- 6 102 1 4 13- 8 164 7 1 18- 7 113 11 1 _1_0 23- 6 282 1 13 I 7 6
8- 7 103 5 13- 9 165 6 2 18- 8 224 10 1 23- 7 283 7
8- 8 104 4 1 11 13-10 166 5 3 j' 18- 9 225 9 2 23- 8 284 8
8- 9 105 3 2 13-11 167 4 4 18-10 226 8 3 23- 9 285 12-1©;]H 9
8-10 106 2 3 14- 0 168 3 5 18-11 227 7 4 23-10 286 11 10
8-11 101 1 4 14- 1 169 2 6 19- 0 228 6 5 23-11 287 10 11
9- 0 108 5 14- 2 170 1 7 19- 1 229 5 6 24- 0 288 9 12
9- 1 109 4 1 14- 3 171 8 19- 2 230 _ _ 4 7 24- 1 289 8 -1 13
9- 2 110 3 2 14- 4 172 7 1 19- 3 231 12 1 3 8 24- 2 290 7 1
9- 3 111 2 3 14- 5 173 _ _ 6 2 19- 4 232 11 112 9 24- 3 291 6 8
9- 4 112 1 . 4 14- 6 174 9 5 3 19- 5 233 10 2 1 10 24- 4 292 5 9
9- 5 113 5 14- 7 175 8 1 4 4 19- 6 234 9 3 11 24- 5 293 4 10
9- 9 117 6 14- 8 176 7 2 I 3 5 19- 7 235 8 4 I 10 1 24- 6 294 3 11
9-10 118 5 1 14- 9 177 6 3 1 2 6 19- 8 236 7 5 9 2 24- 7 295 2 12
9-11 119 4 2 14-10 178 5 4 i _1_ 7 19- 9 237 6 6 8 3 24- 8 296 1 13
10- 0 120 3 3 14-11 179 4 5 _8_ 19-10 238 5 7 I 7 4 24- 9 297 14
10- 1 121 2 4 15- 0 180 3 6 19-11 239 4 8 6 5 24-10 298 13 1
10- 2 122 1 5 15- 1 181 2 7 20- 0 240 3 9 5 6 24-11 299 12 2
10- 3 123 6 15- 2 182 1 8 20- 1 241 2 10 1 4 1 25- 0 300 11 3
10- 4 124 5 1 15- 3 183 9 20- 2 242 1 11 I 3 8 25- 1 301 10 4
10- 5 125 4 2 15- 4 184 8 1 20- 3 143 12 1 _ 9 25- 2 302 9 5
10- 6 126 3 3 15- 5 185 7 2 20- 4 244 11 11 1 10 25- 3 303 8 6

-10- 7 127 2 4 15- 6 186 6 3 20- 5 245 10 2 r _1_1 25- 4 304 7 7
10- 8 128 1 5 15- 7 187 5 4 20- 6 246 9 3 25- 5 305 6 8
10- 9 129 6 15- 8 188 4 5 20- 7 247 8 4 25- 6 306 5 9
10-10 130 5 1 15- 9 189 3 6 20- 8 248 7 5 25- 7 307 4 10
10-11 131 4 2 15-10 190 2 7 20- 9 249 _ 6 6 25- 8 3 11
11- 0 132 3 3 15-11 191 1 8 20-10 250 13 1 5 7 25- 9 309 2 12
11- 1 133 2 4 18- 0 192 _ 9 20-11 251 12 1 14 8 25-10 310 1 13
11- 2 134 1 5 16- 1 193 10 __ 8 1 21- 0 252 11 2 13 9 25-11 311 14
11- 3 135 6 16- 2 194 9 1 1 7 2 21- 1 253 10 1312l 10
I1- 1---4T-i36 7 16- 3 195 8 2 1 6 3 11 21- 2 254 9 4 1 11 1 11
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HOSPITALS

By AUGUST HOENACK, Chief, Architectural and Engineering Branch, Division of Hospital and
Medical Facilities, Public Health Service, U .S . Department of Health, Education and Welfare

INTRODUCTION AND FLOW CHARTS

The hospital as a building type is composed of
complex components, each of which could well
tax the talents of architects, mechanical en-
gineers, and the other professions end skills
involved in their design end construction .
Material relating to all these components
would fill a book . Therefore, the following hove
been selected for discussion in this section :

Bedrooms
Nursing units
Surgical suite
Nursery
Pediatric unit
Diagnostic x-ray suite
Teletherepy unit
Cobalt-60
Electroencepholographic suite
Physical therapy department
Occupational therapy department
General hospital laboratory
Labor-delivery suite
Radioisotope facility

The material presented here has been
selected, not necessarily as a guide from a
functional standpoint or to indicate what the
hospital may need, but rather as examples of
critical space organization involving special-
ized equipment and facilities which are peculiar
to a hospital . The extent of services, kind of
equipment, space requirements, etc ., will vary
with each hospital and must be related to the
services the hospital is to perform . Conse-
quently, the information presented here must,
of course, be adapted in each case .
Much has been written on the subject of the

design and construction of hospitals . An ade-
quate bibliography of this material is beyond
the scope of this section . The architect who is
not acquainted with hospital design should
obtain additional information and bibliogra-
phies from such sources as the Bacon Library
of the American Hospital Association in Chi-
cago end the U .S . Public Health Service in
Washington, D.C .

Figure 1 shows generalized flow charts for
the hospital as a whole and for various depart-
ments which are not discussed in the following
pages .

Bedrooms'

It was not the committee's purpose to include
an analysis of the number of beds per nursing
unit, or the proportions of single, double and
four-bed rooms within given units . This study
is limited to the individual room per se, to a
review of numerous small but. often vital details
'hat make either a good room or an unsatis-
factory one . These details are fine points that
an administrator or architect should be familiar
with before departing to something more
original, if that should be his wish .

In general, the many room plans reviewed

`Report by the AIA Committee on Hospitals
& Health

have basic similarities but many variations in
detail . Accompanying plans have been spe-
cially drawn to illustrate the majority of fea .
tures that will be discussed . It must not be
construed that these represent ideal or mini-
mum standards . (See Figs . 2 to 6 .)

Size

First point of interest is the considerable varia-
tion in room sizes . Ranges of net clear floor
area from corridor door to window stool, not
including built-in wardrobes, are :
Single rooms : 117 to 172 sq ft (deluxe are

larger)
Double rooms : 157 to 210 eq ft
Four-bed rooms : 306 to 401 sq ft
Major differences are found in depth of

rooms from inside of exterior well to room side
of corridor partition, all the way from 14 ft-
6 in . for single rooms or 15 ft-0 in . for double
and four-bed rooms to 21 ft-6 in . for all types .
These differences are caused principally by
varied space requirements of one or two beds
in combination with various plumbing facili-
ties-they reflect the endless search for a com-
mon denominator which will have flexibility
to accommodate several combinations of room
and toilet requirements within a uniform build-
ing dimension and fenestration without waste
of expensive space .

In the two and four-bed rooms a clear dis-
tance of 14 ft-0 in . for two beds and two bed-
side tables is "snug," but it should be noted
that the majority of rooms studied measure
nearer to 15 ft-0 in . clear, which is the USPHS
standard . Lavatory, toilet door, or wardrobe
door do not encroach into these clear dimen-
sions in the better rooms .

In the other dimension, comments of admin-
istrators evoke no complaints about single
rooms as narrow as 10 ft-0 in . t o centers of
partitions-rooms up to 12 ft-0 in . on centers
draw comments from "excellent" to "more
then ample ." Majority of double bedrooms are
12 ft-0 in . on centers and are wall regarded-
smaller ones are criticized for being too tight .
Four-bed rooms range from acceptable mini-
mum of 20 ft-0 in . on centers to more than
24 ft-0 in .

Closets

In almost every case individual henging space
is provided for each patient, often in the form
of built-in metal wardrobes-sometimes these
are in combination with dressers, with mirrors
over . One caution was offered that mirrors
should not be so placed as to reflect light into
patient's eyes .

Furniture

There is uniformity in every plan reviewed in
the way beds are set parallel to exterior wall,
so that patients can look out window without
facing directly into the bright sky . Motor-
operated high-low beds are also uniformly
popular-it should be noted that they may be
a full 7 ft-3 in . i n overall length .
There is no uniformity in position of bedside

table. It may be placed on near side of bed as

one enters room, or on far side, or sometimes
on patient's right or left, whichever way the bed
faces. No preponderant preference can be de-
tected . The typical bedside table measures
about 16 in . x 20 in .

Plans reviewed did not concern themselves
with other furniture . In single rooms, espe-
cially, the presence of a bureau, side chair,
arm chair, ottoman, or television sat is partly
dependent on economic status of patient being
served . These items take space and deserve
attention in the planning stage-they may well
affect overall room size .

Plumbing Fixtures

Next to room size the most important architec-
tural problem is disposition of plumbing
facilities . Although minimum budget hospitals
ore still being built without a toilet connecting
to every bedroom, a private toilet is now
regarded as a basic feature with each bedroom .
It is perhaps axiomatic that in almost every
case a bedpan cleansing device is incorporated .
2 ft-10 in . t o 3 ft-2 in . by 3 ft-10 in . to 4 ft-
10 in . are the dimensions noted for individual
toilet rooms, usually with grab-bars on one or
both side walls . Locating water closet slightly
off-center in the room allows a little more space
on wider side for manipulating cleanser-the
letter needs only cold water and is usually on
the right as you face beck wall . Some plans
indicate bedpan rack or cabinet within toilet
room-otherwise bedpan is stored in bedside
table .

Several plans were reviewed which showed
shared toilets between two single or double
rooms . While this arrangement may save some
space and expense, it presents its own prob-
lems such as added disturbance to patients,
special door hardware, and lack of flexibility
in room assignment to patients of opposite
sex . It is interesting that the administrators
with this type of accommodation offered no
comment on these points . The committee
infers that the shared toilet is valid only in large
hospitals, in which separation of sexes is a
lesser problem .

Location of lavatory reveals about an even
choice between placing it in bedroom proper,
where it invites more frequent use by attending
nurses and physicians, or in toilet rooms,
where it is less institutional-looking to patient
and visitors . It is known that some thoughtful
hospitals purposely set lavatories at 3 ft-0 in .
above floor-in other plans studied, the lower,
conventional residential height is observed .

Not many toilet rooms have tubs, which
make them complete bathrooms off bedrooms .
This choice is undoubtedly a matter of econom-
ics of the particular hospital . The fact that
almost no shower stalls appear leads the com-
mittee to conjecture that most hospitals are
content to have shower heads in tubs, relying
on suction-cup rubber mate and strong grab
bars to avoid injury to patients from slipping .

Doors and Windows

Standard bedroom door width is 3 ft-10 in . or
4 ft-0 in . This can be reduced by 2 in . with off-
set hinges . A slight majority of doors to single
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From Design and Construction of General Hospitals by Public Health Service, U.S . Department of Health, Edu-
cation and Welfare (1953) .

Fig. 1 . Flowcharts

Fig. 4.

	

Single room, small
Fig. 3. Double bedroom, small, shared
toiletFig. 2 Four-bad room
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Lighting
A study of the rooms shows that no single,
a few double, and most four-bed rooms have
ceiling fixtures for general illumination . In
almost all rooms there is a wall fixture over
head of bed, mounted from 5 ft-2 in . t o 6 ft-
6 in . above floor . There are numerous fixtures
on the market today for this purpose, provid-
ing varying combinations of direct and in-
direct light . The one prevailing comment of a
number of administrators is that no wall light
gives adequate illumination for examining
the patient . Another caution is to control light
in multi-bed rooms so that it will not shine in
another patient's eyes-this frequently hap-
pens across the room in four-bed rooms .
Almost all rooms have night-lights, either set
in wall at a low elevation or incorporated in
over-bed light . The one prevailing comment
here recommends switching the night-light out
in corridor or near room door, rather than
at bedside . (See Fig . 7 .)
A special wrinkle for single rooms, where

private duty nurses may be in attendance, is
a ceiling down-light over a chair near door
into the room, at which location the nurse
can guard patient from unwanted visitors and
at same time read comfortably day or night
without bothering patient .

Other Electrical Work
The audio-visual nurse's call is almost uni-
versally used and gets a popular rating among
administrators who commented-except for
use in pediatrics. In some cases the speaker
is located in ceiling over bed . In one instance
a request is made for the pilot light also in ceil-
ing, as being more easily seen by patient . On
walls with two beds the use of one call for two
beds or provision of separate calls is about
an even choice .

In a small percentage of hospitals several
radio channels are piped in at head of bed .
In fewer instances the same is true of TV ; most
TV sets are portable and provided through a
rental agency .

Oxygen and Suction
Oxygen is piped in from a central source in
most rooms studied . Outlets are 4 ft-0 in . to
5 ft-6 in . above floors-5 ft-0 in . minimum
is the NPFA Bulletin 565 standard if outlet
is not recessed . There is an even division of
opinion concerning location of oxygen outlets,

and double rooms are hinged on side toward
beds, so that door ajar serves as screen to
patient . Toilet room door widths are 2 ft-0 in .
t o 2 ft-4 in . swinging out into bedroom, except
where surface-bolted or pivoted hinges are
used, so that doors can be removed in the event
a patient in toilet room faints and falls against
door .

The wide variety of window treatment sug-
gests that climate, orientation, esthetics,
economics and other considerations do more
to govern this architectural feature than any
predetermined optimum standard . It is interest-
ing that administrators' comments in this gen-
eral area say little about psychological or
therapeutic values of wide vs narrow or high
vs low windows, but do offer practical com-
plaints about windows that are drafty or diffi-
cult to clean and wood stools that spot too
easily . Preferences are expressed for marble
and laminated plastic stools . A definite division
of opinion is found between those who prefer
nothing but drapes and those who favor only
Venetian blinds at windows . The committee
notes that low window stools offer patient
an opportunity to see out when his motorized
bed is in its low position .

Room Finishes
There is no strong preference for one type of
flooring material over another . Inquiries
made about oversize sloping bases to keep
furniture away from walls reveal that those
few who have them seem satisfied, whereas
only one administrator without them expressed
a wish that he might have had them . Wall be-
hind bed is the only location within a bedroom
where a sloping base appears to have merit .
Plaster walls are most common . Acoustical
ceilings are not considered essential, even in
multi-bed rooms-use of - suspended acousti-
cal system is more valuable for access to
mechanical work then for its acoustical prop-
erties .

Builtin Equipment
Built-in wardrobe-dresser-recessed-mirror com-
binations have been discussed above . Some
emphasis is also found for separate 9 in . wide
flower shelves bracketed on wall beside or
opposite bed, about 4 ft-6 in . above floor .There
are a variety of cubicle curtain arrangements
in multi-bed rooms, from the simplest cross-
room tracks to complete enclosures around
each bed .

6 . Night light-switch outside room door
7 . Double duplex outlet
8. Telephone, radio, TV jacks

3, Oxygen outlet
4 . Suction outlet
5 . Suction bottle bracket

Fig . 7 .

	

Wall elevation of single room (left) and double room (right)

Legend
1 . Overbed light
2 . Nurses' call
2A. Micro speaker in ceiling



Fig . 8

Figures 8-12 from Administrative Services and Facili-
ties for Hospitals, Health Services and Mental Health
Adm ., Dept . of Health, Education, and Welfare, Wash-
ington .
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Fig . 12 Conference and board-meeting unit : (a) for a 500-bed hospital (Unit for a 300-bed hospital would be generally

similar .) ; (b) for a 100-bed hospital ; (c) alternate seating for a 100-bed hospital .
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Fig. 13

	

Flow chart of nursing unit

Fig . 14 Double-corridor patient care floor made up of one 30-bed and one 34-bed unit utilizing
centrally located mechanical conveyors for the handling of supplies and food-tray service.

From "Planning the Patient Care Unit in the General Hospital ." U.S .
Public Health Service (June 1962) .

Fig. 15

	

Detail of nursing station and utility unit
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Surgical Suite

ing room are based on a series of questions,
such as : (a) size, (b) usage, (c) environmental
control`, (d) lighting-surgical and general
illumination`, (e) intercommunications and
signal systems-, (f) electronic equipment and
monitoring system', (g) service lines, such as
suction, oxygen, nitrous oxide, compressed air,
(h) provision for x-ray, not only x-ray tube
stand but control, transformer, and necessary
lead protection, (i) provision for TV camera,
movie cameras, other recording equipment,
(j) safety precaution in hazardous areas, (k)
cabinet work, supply cabinets and storage for
operating table appliances, (I) need for clocks,
film illuminators .
The rapid development of cardiac and neuro-

surgery is creating a demand for one or more
extra-large operating rooms . This type of sur-
gery calls for a larger team of surgeons, nurses
and technicians, plus a great deal of extra
equipment, such as heart-lung machines, hypo-
thermia equipment, sic . ; also electronic
device : for measuring bodily functions, i .e .,
electrocardiograph, electroencephalograph,
blood pressure, respiration, body temperature,
etc . Today many architects are providing an
"instrumentation" room adjacent to or between
two extra-large operating rooms to acaommo-
date such equipment, which is frequently not
explosion-proof . The floor of any such room is
usually elevated approximately 3 ft above
the operating room floor . Plate glass panels
permit vision into operating rooms, and
through-wall conduits accommodate wires
and other leads of various appliances in the
instrumentation room to the surgical field .
Such an area can also house the TV control
and monitor (if used), x-ray controls, etc .

In the hospital as a whole, the actual patient
area is only a very small per cent of the total .
The same is true within the surgical suite . The
operating rooms themselves will account for
only about one-fourth of the total area required
for the suite with its supportive functions
such as-

Offices and administration areas, scrub
areas, work and supply rooms, laboratory,
dark room, post-anesthesia recovery, holding
or induction areas, lounge, locker and toilet
rooms for various personnel groups, confer-
ence or teaching rooms, and circulation within
the department .
The analysis of various suites illustrating

this article show a spread from 1115 sq ft to
1585 sq ft total gross area per operating or
cystoscopic room (if included)-and every
suite could use more gross floor area for stor-
age, according to comments . Thus, a suite of
eight operating rooms averaging 350 aq ft
each = 2800 sq ft X 4 = 11,200 aq ft esti-
mated total area required-or 1400 sq ft per
operating room .
Within the surgical suite we have three basic

zones predicated on three types of activity and
circulation involved, and the degree of sterility
to be maintained . The preplanning analysis
of these areas is just as important as the de-
termination of the number and type of operat-
ing rooms .

Outer zone : Administrative elements and
basic control where personnel enter the depart-
ment, patients are received and held or sent
to proper holding areas of inner zone ; confer-
ence, classroom areas, locker spaces, any
outpatient reception, etc .

Intermediate zone : Predominantly work and
storage areas ; outside personnel will deliver to
this area but should not penetrate the inner
zone . The recovery suite, if completely inte-

" These subjects have so many ramifications
they are only mentioned here .

Double Corridor Nursing Floor
Figure 14 shows a typical double-corridor nurs-
ing unit which is often utilized in hospital
planning . It has the following advantages :

1 . It permits a closer relationship between
the patient bedrooms and the nursing station
and other service areas .

2 . It permits greater flexibility in segrega-
tion of patients for various medical reasons .

3 . Much of the staff activity and particularly
conversation can be carried on within the ser-
vice unit complex, thus cutting down noise
in the patient corridor .

Figure 15 indicates more clearly the nursing
station and utility room arrangement . The clean
utility is designed to accommodate carts for
storing linens, utensils, and other supplies,
which would be brought from a central supply
and sterilizing unit . Elevators are located out-
side the nursing unit to cut down on the
amount of noise . This would also permit s
future nursing unit to be located on the other
side of the elevators .
The success of this plan depends, to a great

extent, on well-designed air conditioning and
lighting, particularly for the center unit . While
this nursing floor consists of two 25-bed nuts.
ing units, many authorities believe that greater
efficiencies are obtained in having a larger
ratio of beds per nursing station . This particu-
lar nursing floor might easily be extended one
or two bays, increasing the capacity to 62 or
70 beds .

This plan also demonstrates how an inten-
sive nursing service can be integrated into the
same module or bay which accommodates the
typical patient room . One 6-bed intensive ward
is shown, and the adjacent typical double
rooms can accommodate intensive-care pa-
tients when the need arises .

By AARON N . KIFF end MARY WORTHEN
Kiff, Colson, Sounder & Voss (Office of York
and Sawyer)

SURGICAL SUITE

The surgical suite of the general hospital is a
very complex workshop . It is one of the most
important departments of any hospital, and its
planning is complicated by the diversities of
opinion and experience of the many persons
involved in policy decisions essential to devel-
opment of a good program of requirements .
We say a "program of requirements" rather

than "plan ." Before any intelligent planning
can be done by the architect, there must be a
meeting of minds on the size of department ;
i .e ., the number and type of operating rooms
and the work methods to be followed in the
supportive areas . Administrators, surgeons,
anesthetists, surgical nurses, all must partici-
pate in the preplanning analysis of needs and
functional methods . The architect must have
a wide understanding of various management
procedures to be aura that all are discussed
in reaching any conclusions with the particular
group involved .
The number and type of operating rooms is

the first major decision . In the general hospital,
the tendency is to have all major operating
rooms as nearly identical as possible to facili-
tate scheduling of various surgical procedures .
Free floor space should be 18 ft by 20 ft, or
approximately 350 eq ft . Many surgeons and
surgical supervisors recommend 20 ft by 20
ft free floor space .
The planning and equipping of each operst-

either on near side of bed, as one enters room,
or on far side . Suction is provided in all rooms
in approximately one-third of the hospitals,
in some rooms in one-third, and in no rooms
in one-third . Outlets are either grouped in same
plate with oxygen or they are separate, beside
or below oxygen . Piped compressed air in bed-
rooms is noted only occasionally .

Air Conditioning
The incidence of airconditioning is still some-
thing that depends on climate and economics .
Individual room units present no problems
of cross-contamination of air from one room
to another . Central systems do create problems
if recirculation is desired . A check across the
country indicates that opinion is divided on
extent to which central recirculation should: :,ant

Organization of Wall Outlets
An overall glance at the numerous room lay-
outs studied by the committee emphasizes the
clutter of well outlets and paraphernalia of
many kinds at head of each bed . In general
they detract from appearance of room . A check-
list for a well-equipped bed in a single room
will include some 24 different facilitissl In
order to minimize the scatter effect at normal
eye level, the committee suggests that half of
these facilities could be consolidated in a low-
wall outlet through a single flexible cable to
bedside table, where many items would be
within reach of patient . Only two items might
then occur on wall at eye-level-oxygen outlet
(code requirement) and over-bed light (if used) .
Following check-list gives an indication of the
thinking of some of the committee on this
point :

Portable Bedside Panel (Patient's Control)
" Nurses' call switch, pilot light, monitor

light
" General room illumination switch, dimmer

control
" Reading light switch
" Room thermostat remote control
" Electric blanket control
" Electric clock
" Duplex convenience receptacle
" Radio station selector (central radio

system)
" Jack for pillow speaker (ceiling speaker

in private rooms)
" Provision for TV remote control to be

clipped onto panel
" Provision for telephone instrument

(bracket type)

NURSING UNITS

Integral with bed
" Bed control (within patient's reach, but

with nurse-controlled cut-off feature)
Ceiling
" Nurses' call micro-speaker
" Radio speaker (private rooms only)
High on Wall (60 in . or higher)
" Over-bed light fixture (direct and indirect)
" Oxygen outlet
Low on Wall (approximately 24 in .)
" Receptacle for portable bedside panel
" Night light (switched from corridor)
" Telephone jack
" Double duplex receptacle (bed, oxygen

tent, portable x-ray, heating pad, etc)
" Remote recording instrument receptacles

(temp, pulse, respiratory)
" Suction outlet
" Bracket for suction bottle
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grated with the surgical suite, is an interme-
diate or outer zone activity .

Inner zone : The actual operating rooms, the
scrub areas, the patient holding or induction
areas. All alien traffic should be eliminated .
Here we want to maintain the highest level
of cleanliness and aseptic conditions .

Outer zone administrative areas have in .
creased in importance. Offices are needed for
the surgical supervisor, the clerks who manage
scheduling and paper work, the clinical in-
structor (particularly if there is a school of
nursing), possibly the chief of staff. There must
be provision for surgeons to dictate medical
records .
And don't forget the patient . After all, he is

the primary concern . Who is responsible for
his transportation to the surgical suite, and on
whose bed or stretcher? How is he checked
in and where does he wait if the room for which
he is scheduled is not ready? Who has not seen
surgical corridors lined with occupied stretch-
ers for want of adequate holding, preparation
or induction areas? Another factor is added
if any ambulant outpatient work is to be done .
There must be provision for receiving, con-
trolled waiting, dressing rooms and toilets .
A variety of persons must be provided with

lounge, locker and toilet space-surgeons
(male and female), nurses, technicians, aides,
orderlies . Coffee and cola seem to lubricate
the entire department ; some systematic pro-
vision for their supply is warranted .

A conference or classroom for departmental
meetings and in-service training programs is
easily justified .

The access to all these areas should be re-
moved from strictly surgical areas, as people
are entering and leaving in street clothes and
should not penetrate into other zones until after
changing shoes and clothing .

The planning and equipping of the inter-
mediate zone are based on the method of pro-
cessing and storing of the thousands of items
involved . It is fairly common practice for the
central sterile supply department, elsewhere
in the hospital, to be responsible for the prep-

aration and autoclaving of all surgical linen
packs, gloves, syringes, needles, and external
fluids . The storage of these items to be used in
surgery becomes the responsibility of the
surgical department and adequate space must
be provided for a predetermined level of
inventory . (See Fig . 1 .)
The method of processing surgical instru-

ments has been the subject of various research
projects, notably at the University of Pittsburgh
(see The Modern Hospital, November 1955) .
The new ultrasonic cleaning equipment is
eliminating a time-consuming, laborious
process . The cost of the equipment discour-
ages duplication and encourages the consolida-
tion of work areas where lay personnel can be
trained under close supervision to carry out
approved processing techniques .

The method of packing and sterilizing instru-
ments and utensils will determine the size,
type, and location of autoclaves needed . Con-
sideration must be given to inclusion of an
ethylene oxide sterilizer for cystoscopes,
bronchoscopes and delicate surgical instru-
ments which cannot be sterilized by steam or
high temperatures . How and where instru-
ments will be stored is another decision to be
made .

Suitable storage space must be provided
for : (a) clean surgical supplies such as extra
linen, tape, bandage materials, etc . ; (b) paren-
teral solutions, external fluids or sterile water ;
(c) essential drugs and narcotics ; (d) blood
supplies, bone bank, tissue bank, eye bank,
etc . ; (a) radium and isotopes used in surgery .

It seems impossible to provide adequate
centralized garage-type spaces for bulky equip-
ment not in constant use . Dr . Carl Walter has
estimated that an average of 80 sq ft per
operating room is needed .

The intermediate zone also houses the facili-
ties for handling waste, soiled linen, etc ., and
janitorial equipment for routine housekeeping .

The anesthesia service cannot be short-
changed . It may spread over all zones of the
surgical suite . Office space is required, work
and storage space for equipment . And most im-

portant is the decision on where induction of
the patient is to take place : centrally to all
rooms, locally in induction areas (sometimes
referred to as preparation or holding rooms)
or in the operating room proper . There are
acknowledged hazards in moving anesthetized
patients and equipment . Induction areas should
permit quicker turnover in operating room us-
age, but they also require more anesthetists
and nurses to administer .'

The post-anesthesia recovery room has be-
come an integral part of the surgical suite
in most cases . The size will very from one-and-
a-half to two beds per operating room . There
is a close relationship between the anesthesia
department and the recovery room .

Any frozen section laboratory should be
located near the entrance of the surgical suite
so that laboratory personnel need not pene-
trate the inner zone .

Any dark room facilities should be located
to serve those rooms generating greatest load
of film, normally the cystoscopic, urological
and orthopedic services . It should be acces-
sible from a corridor to prevent alien traffic
through any operating room .

Inner zone planning includes the operating
rooms and their essential supportive elements .
Decisions must be made on the type of scrub-
up sinks or troughs and their location provid-
ing minimum travel to the operating room
to eliminate chance of contamination after
scrub procedure .
The need for local "substerilizing" rooms

is being questioned by many authorities . The
trend toward centralization of work areas and
sterilizing equipment, and the changing tech-
niques of instrument packaging are reducing
the importance of the substerilizing area . Cir-
culation travel distance and work patterns are
factors determining the need for decentralized
work areas . When such areas are provided
there should be staff access for servicing and
stocking them without going through an op-
erating room .

The program of need dictates the gross area
required for the surgical suite . Recent develop-
ments indicate that more efficient departments
with minimum travel distances can be planned
in bulky squarish areas . This tendency has
affected the location of the surgical suite in
relationship to the hospital as a whole . The
suite has come downstairs to a lower floor
where it is more possible to spread out and
achieve the desired shape, divorced from the
usually narrow structural pattern of a nursing
unit . Planning within the squarish areas has
been made possible with the parallel develop-
ment of air conditioning and artificial lighting .
Dependence upon windows for ventilation and
light is a thing of the past . The optimum condi-
tions of temperature, humidity, and light level
can be controlled by mechanical means far
better than by nature . (See Fig . 2 .)
The surgical suite location must mesh with

the total circulation pattern so that patients
can be moved to and from surgery with a mini-
mum of travel through other hospital services .
Its location is also affected by its close relation-
ship to three other major hospital services
the x-ray department, the clinical laboratories,
and the central sterile supply .

One other important factor in the location of
the surgical suite is future expansion . Antici-
pate ways and means to permit growth in an
orderly fashion without upsetting the basic
relationship of internal organization-or with-
out extending lines of travel to unacceptable
or uneconomical lengths .

*Experience with various suites indicates
that what was planned f � r induction frequently
is converted to other , .dust .,

Fig. 1 Flowchart

From Design and Construction of General Hospitals
by U.S . Public Health Service, U.S. Department of
Health, Education and Welfare (1953) .
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Fig . 2

	

Typical plans of operating suites

NURSERY'
As one of the areas in the hospital where
patients are most vulnerable to infection, the
nursery should be planned to provide the best
means for the care, safety, and welfare of the
infants . Although the plans and diagrams,
shown here, have been developed for hospitals
of specified sizes, the principles set forth apply
to all hospitals, large or small, new or old .
Basic recommendations for planning nur-

series that have been developed, based on
clinical experience and study, include : limit-
ing the number of infants in each nursery ; wide
spacing of bassinets within each nursery ;
separation of bassinets by cubicle partitions ;
promoting the use of aseptic techniques and
individual care by providing, among other
things, ample space and handwashing facili-
ties ; limiting the number of bassinets served
by one nurses' station ; separating facilities
for premature infants and for observing infants
suspected of having infectious conditions ;

'The study from which this article was con-
densed was prepared for the Division of Hos-
pital and Medical Facilities, Public Health
Service, and the Children's Bureau . Social
Security Administration, by O . Bernard Ives,
architect . Copies of the study may be obtained
from Superintendent of Documents, U S.- Gov-
ernment Printing Office, Washington

NURSERY FOR 440 LIVE BIRTHS PER YEAR
IN HOSPITAL OF APPROXIMATELY 50 BEDS.
The number of bassinets and maternity beds re-
quired is based on number of live births expected
in hospital per year, rather than a rule-of-thumb
relationship to the over-all bed complement . Six
to 8 per cent (up to 12 per cent in poor economic
areas) of the total live births will be premature
(low birth weight of 5 pounds 8 ounces)

Fig . 1

	

Plans for nursery in 50-bed hospital .



Fig . 2 Plans for nurseries in 100- or 200-bad hospitals .

NURSERY FOR 1,500 LIVE BIRTHS PER
YEAR IN HOSPITAL OF APPROXIMATELY
200 BEDS. Size of full-term portion of this nurs-
ery, as well as the others shown, is based on es-
timated number of live births per year less the
premature births . This figure is then divided by
73 (the number of five-day average stay periods
in a year) and adjusted from this 70 per cent oc-
cupancy total to a 100 per cent occupancy figure .
Observation bassinets are provided at rate of 10
per cent of full-term bassinets, in nurseries with
capacity of 20 or more . In smaller nurseries a min-
imum of two observation bassinets are provided

NURSERY FOR 880 LIVE BIRTHS PER YEAR
IN HOSPITAL OF APPROXIMATELY 100
BEDS. The estimated number of premature births
divided by 18 (number of 20-day average stay pe-
riods in a year) will equal the average number of
premature bassinets or incubators required. This
figure must be adjusted for 100 per cent occu-
pancy (often assumed at 70 per cent) . A prema-
ture center nearby would eliminate need for such
facilities in the hospital

Health

HOSPITALS
Nursery

COHORT SYSTEM NURSERY FOR 880 LIVE
BIRTHS PER YEAR IN HOSPITAL OF AP-
PROXIMATELY 100 BEDS. In hospitals using
the cohort system, babies born within 48 hours of
each other are kept in the same nursery, arriving
and leaving together, in theory reducing cross-in-
fection through the elimination of over-lapping of
babies with infections . Cohort nurseries are thor-
oughly cleaned and disinfected between discharge
of one cohort and admission of the next
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DETAIL PLAN, TWO EIGHT-BASSINET
FULL-TERM NURSERIES AND NURSES'
STATION . Typical arrangement of a pair of full-
term nurseries with nurses' station between al-
lowing two nurses to tend 16 bassinets (or a max-
imum of 20) from one position . Recommended
items of furnishings and equipment are shown lo-
cated in what is considered their proper relation-
ship to each other and to the complete nursery-
nurses' station layout

DETAIL PLAN, TWO PAIRS FOUR-BASSI-
NET COHORT SYSTEM NURSERIES AND
NURSES' STATION. A cohort system arrange-
ment similar to the layout above, and of the same
size . As in the conventional plan (above), the four
cohort nurseries may be tended by two nurses
working together from a single centrally-located
nurses' station . Workspace required will be ap-
proximately the same in both types

LEFT : DETAIL PLAN, FIVE-INCUBATOR
NURSERY WITH NURSES' STATION. MID-
DLE AND RIGHT : MAXIMUM (THREE-BAS-
SINET) AND MINIMUM (TWO-BASSINET)
OBSERVATION NURSERIES. The minimum
and maximum size observation nurseries have
anterooms between nurseries and corridors, pro-
vided with approximately the same facilities as
work and treatment areas of full-term nurseries

19 . Refrigeiator,with built-in thermometer
20 . Double oxygen outlet, one for each

four full-term--or each two pre-
mature-bassinets

21 . Shelves (three), starting 42 inches
above floor, for clean gowns, supplies

22 . Cubicle partition, starting 30
inches above floor, with 2-foot-high
clear glass or lucite panel, wall-
and ceiling-hung metal frame

23 . Clear wire-glass view panel in steel
frame, 1,296 square inches maximum,
bottom 42 inches above floor

24 . Clear plate-glass or Incite view
panel, bottom 42 inches above floor

25 . Hand-wind clock, desk type
26 . Electric clock
27 . Door with upper panel of wire glass
28 . Door with upper panel of clear glass

8 . Paper towel dispenser, enclosed type
9 . Treatment table, 24 by 36 by 36

inches high, on 3-inch ball-bearing
casters, with wheel lock

10 . Nurse's desk, 30 inches high
LOA . Chart rack
11 . Telephone outlet
12 . Office chair, swivel, without arms
13 . Hookstrip
14 . Sink with gooseneck spout, knee

or foot controls, in counter 36
inches high, open below

15 . Double compartment sink with goose-
neck spout, knee or foot controls,
in counter 36 inches high

16 . Bottle warmer on portable carriage
17 . Wall cabinet
18 . Incubator, on 3-inch ball-bearing

casters, with wheel lock

LEGEND
1 . Bassinet with cabinet, pull-out shelf

below, on 3-inch ball-bearing casters,
with wheel lock

2 . Rocking chair with armrests, wash-
able finish

3 . Utility table, 16 by 20 inches, with
top drawer to hold infant scales

4. Lavatory, 18 by 22 inches, with
gooseneck spout, knee or foot con-
trols, shelf over

6 . Waste receptacle, foot-controlled
cover, removable waxed liner

6 . Soiled diaper receptacle, foot-
controlled cover, removable waxed
liner

7 . Soiled linen hamper on 3-inch ball-
bearing casters, removable waxed
liner, foot-controlled cover

Fig . 3

	

Detail plans for three types of nurseries .



and providing optimum conditions of tempera-
ture, relative humidity and ventilation . Figures
1 to 13 show a variety of nursery plans .

Full-term nurseries should be located in the
maternity nursing unit as close to the mothers
as possible and away from the line of traffic
of other than maternity services . An area of
30 feet per infant is recommended, exclusive
of the nurses' station .

The extent of the spread of infection in a nur-
sery can be reduced as the number of infants
in each nursery room is reduced . The optimum
number of full-term infants that can be cared
for by a member of the nursing staff is in the
range of 8 to 10 .

Bassinels should be at least 2 feet apart and,
if partitions are used, cubicles should be large
enough to permit bedside care . Partitions
should be glazed or transparent so that the
infants can be easily observed by the nurse .
To facilitate cleaning, partitions should not
extend to the floor . Cubicle partitions might
extend only from the bottom of the bassinet
to 24 inches above . The supporting frames of
the partitions may be attached to the ceiling
and wall . Where a wall is not available, as in
an island arrangement, some supports must
extend to the floor .

In nurseries without cubicle partitions bassi-
nets are often crowded together side by side .
Although cubicle partitions may be objection-
able from the standpoint of cleaning (and are
often unsightly), they help to ensure that bassi-
nets are properly spaced .

Fixed-view windows between the nursery
and the corridor permit visitors to view the
infants from the corridor . There windows must
be wire glass set in steel frames and must con-
form to National Fire Code requirements . Fixed
view windows in partitions between nurseries
and the nurses' station or between two nurser-
ies facilitate observation of all infants in the
area . These windows may be of clear plate
glass or lucite and should be as large as prac-
ticable .
A door direct from each nursery to the corri-

dor is recommended to permit faster evacua-
tion in case of fire and easier movement of
bassinets from the nursery to the mothers at
feeding time and to avoid traffic through the
nurses' station . This door, hung in a steel
frame, should have a wire glass panel end must
conform to National Fire Code requirements .

Furnishings end equipment for each full-
term nursery should include, in addition to the
items shown in the plans, a suction bulb or a
mechanical device with a soft rubber tip and
individual catheters for individual infants for
each full-term (and premature) nursery . Con-
trols of the auction device should include a
regulator to limit the suction to avoid injury
to the infant . Suction should be provided from
a central system .

A four-bassinet nursery lends itself well to
the -cohort" system, in which babies
born during the same interval (no more then
48 hours) are kept in the same nursery . Babies
arrive and leave together . After the departure
of each cohort, the nursery is thoroughly
cleaned and disinfected before admission
of the next cohort, thereby-in theory-break-
ing the chain of possible cross-infection by
eliminating the overlapping of babies with
infections .

The use of four-bassinet nurseries does not
imply increased staff . Two four-bassinet nur-
series may be under the care of one nursing

person if she wears a scrub gown and scrubs
properly between visits to each nursery . Two
such nurseries may be considered the equiva-
lent of one eight-bassinet nursery in assigning
nurses' station and work space . Furnishings
and equipment will be the same as those for
full-term nurseries .

Since premature infants require more spe-
cialized care than full-term infants, a reason-
able ratio of staff to premature infants is set
at one to five . Thus, a premature nursery room
should accommodate no more than five infants
and should have a minimum area of 30 square
feet per infant . A separate nursery is usually
not indicated if less than five infants are to be
cared for at one time . In such cases, space for
them can often be provided in the full-term nur-
sery. One nurses' station may serve two pre-
mature nurseries, or a premature nursery and a
full-term nursery if the nurseries are paired .

In a premature nursery where suitable envi-
ronmental temperature and humidity are main-
tained, only 50 to 75 per cent of the premature
infants may require incubators . Furnishings for
premature nurseries will be similar to those
in full-term nurseries, aside from the incuba-
tors .

An observation nursery should be provided
for infants suspected of infection . When posi-
tive diagnosis is made, the infant is transferred
elsewhere in the hospital and placed on isola-
tion precautions . However, if diagnosis is not
positive the infant maybe returned to the regu-
lar nursery provided he has not been exposed
to an infected infant in the observation nursery .
The observation nursery should be a

completely separate unit, but it should be
located adjacent to a full-term nursery with a
glazed partition between to permit observation
by the nursery staff . A minimum of 40 square
feet per bassinet is recommended to provide
adequate space for bedside care and treatment
of the infant .

Observation bassinets should be provided
at the rate of 10 per cent of the full-term bessi-
nets . A minimum of two-and a maximum of
three-bassinets are recommended for each
observation nursery . These nurseries may be
repeated as many times as necessary to pro-
vide the required complement of observation
bassinets . Furnishings and equipment will be
similar to those in full-term nurseries .
An anteroom should be provided between

the nursery and the corridor . This area should
contain the same facilities as the work and
treatment areas for full-term nurseries .
The nurses' station serves as a control point

and also provides workspace for the nurse
and an area for treating infants . The nurse's
desk should be placed so that the entrances
from the corridor and from the station to the
nurseries can be supervised . The nurseries
should be visible through observation windows
in the partitions.

A station between two nurseries will require
a double desk for two nurses . No more than
two full-term nurseries, each housing 8 to 10
bassinets, should be served by one nurses'
station . In the cohort system, four nurseries,
of four bassinets each, may be so served .
The nurse's workspace should occupy a

separate area at one end of the nurses' station .
This arrangement affords the nurse full view of
the infants while attending to most activities .
The treatment area should be located near the
entrance to the nurses' station so the physician
need not walk through the workspace . Routine

examinations and treatments should be carried
out at the bassinets in the nursery . A physi-
cians' scrub area should be located at the
entrance of the nurses' station . The description
of the full-term nurses' station also applies to
premature nurseries, except that the treatment
table is omitted . Other necessary areas, not
shown in the plans, include formula rooms,
nurses' locker rooms, demonstration rooms
and storage .

Air conditioning will be required for nur-
series to ensure the constant temperature
and humidity conditions so beneficial to care
of the newborn . In addition, the air-condition-
ing system, through the ventilating features,
will remove odor and will materially reduce the
bacterial contamination of the environment .

PEDIATRIC NURSING UNITS`

The floor plans of pediatric nursing units shown
in Figs. 1 and 2 illustrate suggested arrangements
of the patient rooms and the supporting facilities
described in the text . These plans are designed
also to conform with other nursing units of the
hospital .

The total bed count in each plan exceeds the
recommended maximum of 20 beds per nursing
unit because provision has been made for parents
to sleep in . The number of sleep-in beds will vary
with hospital policy and with the number of par-
ents who are able or who wish to sleep in . All
bedrooms are sized and equipped to accommo-
date full-size hospital beds as well as smaller
youth beds and cribs .

Another feature is the extensive use of glass
in partitions between rooms and in corridor parti-
tions . This provides the visual control most neces-
sary in pediatric nursing .

Rooms for sick infants and isolation rooms are
located for direct observation from the nurses'
station . The nurses' station is centered in each
unit, thus reducing travel distances and allowing
general observation of activity and traffic .

Workrooms are centrally located in the single
pediatric nursing unit (Fig . 1) and conveniently
accessible to both nursing units as shown in Fig .
2 .

An important therapeutic area is the dayroom-
playroom which may be used for dining and
schoolwork as well . At least 50 percent of the
children may use this room . It is located for ready
observation and control from the nurses' station
and at the same time designed to avoid disturbing
patients in their rooms . Furnishings and equipment
are selected for multiuse in these various activi-
ties .
The dietary facility for the unit is located ad-

joining the dayroom-playroom to provide conve-
nient and sanitary service of snacks and meals .
The library-classroom is located at the quiet

end of the nursing unit, convenient to the adoles-
cent patients .

Waiting and interview rooms are located at
the entrance to the unit . This provides an office
for the physician and a place where the child's
medical history may be reviewed with the parent.

U .S. Department of Health, Education, and Welfare,
Public Health Service, Health Service and Mental Health
Administration, Division of Hospital and Medical
Facilities, Architectural and Engineering Branch .
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Equipment Legend for Figures 1 and 2'

l . Sick infant's crib .
2. Crib .
3. Adjustable youth bed with overbed table.
4. Adjustable hospital bed with overbed table.
5. Rocking chair with arm rests, washable finish .
6. Infant scale.
7. Sink with spout at least 5 in above rim of

sink and foot- or knee-action valves, in
counter 36 in high, open below, wall cabinet
above, soap dispenser and enclosed-type pa-
per towel dispenser .

8. Depressed floor sink with mop-handle rack .
9. Mop buckets on roller carriage .

10. Wet-dry vacuum machine.
11 . Small enclosed cart, 4 to 6 trays capacity .
12 . Ice-making machine, self dispensing .
13 . Lavatory, with spout at least 5 in above the

flood rim of the fixture, wrist-action valves,
soap dispenser and enclosed-type paper
towel dispenser, mirror, shelf, and waste re-
ceptacle with foot-controlled cover and re-
movable waxed liner .

14. Sink with spout at least 5 in above the flood
rim of the sink and wrist-action valves, in
counter 36 in high, cabinets below and
above, soap dispenser and enclosed-type pa-
per towel dispenser .

15 . Utility supply cart.
16 . Bathtub, normal height with controls on wall .
17 . Bathtub, pedestal type, with controls on wall .
18 . Bedside cabinet.
19 . Lockers .
20 . Sink with spout at least 5 in above the flood

rim of the sink and knee- or wrist-action
valves, in counter 36 in high, open below,
with only one drawer directly under the

Figures 1 and 2 from "Manual for the Care of Chil
dren in Hospitals," U.S. Dept . of Health, Education, and
Welfare, Division of Hospital and Medical Facilities, Ar-
chitectural and Engineering Branch, 1968.

counter, soap dispenser and enclosed-type
paper towel dispenser. Wall cabinet above
with double-locked narcotics compartment
and inside light .

21 . Clear glass, bottom 40 in above floor .
22 . Clear wire glass in metal frame (1,296 sq

in max.), bottom 40 in above floor .
23 . Door, upper panel clear wire glass.
24 . Bulletin board, 26 x 24 in .
25 . Cubicle curtain.
26 . Detention screen .
27 . Portable TV on stand or on wall shelf .
28 . Easy chair.
29 . Sofa .
30 . Circular type chart.
31 . Medication cart.
32 . Soiled linen hamper on 3-in ball-bearing cast-

ers, foot-controlled cover, removable waxed
liner .

33 . Chalkboard .
34. Projection screen, roll-up type .
35 . Grab bar.
36. Desk with drawers.
37 . Window seat, hinged at back, storage space

under for toys .
38. Storage cabinet .
39. Sliding doors.
40. Bookcase .
41 . Conference table.
42 . Multipurpose type table.
43 . Executive type desk and chair .
44. Waste receptacle, foot-controlled cover, re-

movable waxed liner.
45. Filing cabinet .
46. Electric clock.
47 . Refrigerator .

48 . Pneumatic tube station .
49 . Counter, open below, with only one drawer

directly under the counter and form rack on
top at the back.

50 . Recessed double x-ray illuminator .
51 . Graduated shelving with cubicles for individ-

ual medications and slots for identification
cards.

52 . Sink with spout at least 5 in above the flood
rim of the sink and foot-, knee-, or wrist-
action valves, in counter 36 in high, open
below, soap dispenser and enclosed-type pa-
per towel dispenser.

53 . Clinical sink with wrist-action valves and a
bedpan-flushing attachment with foot-action
valves .

54 . Adjustable metal shelving on casters .
55 . Shelf above.
56 . Vision panel clear wire glass.
57 . Mayo table.
58 . Examining light.
59 . Examining table .
60 . Instrument table, 24 x 36 in .
61 . Automatic ascending trayveyor .
62 . Automatic descending trayveyor .
63 . Dumbwaiter.
64 . Built-in bookcases.
65 . Lavatory, with spout at least 5 in above the

flood rim of the fixture and knee- or wrist-
action valves, shelf over, soap dispenser and
enclosed type paper towel dispenser .

66 . View panel with safety glass, approx. 6 x
12 inches and 4 feet 6 inches from floor .

67 . Vending machines .
68 . Undercounter refrigerator.
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HOSPITALS
Diagnostic X-Ray Suite

By WILBUR R . TAYLOR,
CLIFFORD E. NELSON, M.D ., and
WILLIAM W. McMASTER

DIAGNOSTIC X-RAY SUITE

In a recent study it was found that many hos-
pitals allotted inadequate space to the x-ray
department, and expansion was often impracti-
cal . Adequate space for waiting, toilets, and
dressing rooms helps insure continuous rou-
tines in handling patients . The lack of adequate
space results in needless waste of effort and
time in efficiently scheduling examinations.
An unsatisfactory layout is a handicap to both
the hospital and the radiologist since the hos-
pital loses potential revenue, and the radiol-
ogist's time, as well as that of the staff, is need-
lessly wasted . This is particularly important to
a small hospital which has a visiting radiol-
ogist for it is to the advantage of the hospital
and radiologist to schedule as many examina-
tions are possible during his visit .

Location

The diagnostic x-ray department should be
located on the first floor, conveniently accessi-
ble both to outpatients and inpatients . It is also
desirable to locate the department close to the
elevators and adjoining the outpatient depart-
ment and near other diagnostic and treatment
facilities .
The functional requirements of the depart-

ment are usually best satisfied by locating
the x-ray rooms at the end of a wing . In this

location, the activity within the department will
not be disturbed by through traffic to other
parts of the hospital, and less shielding will be
required because of the exterior walls . (See
Fig . 1 .)

Plan A

Plan A illustrates an x-ray suite that will pro-
vide an efficiently operating service for about
8400 patient examinations yearly, or an average
of about 35 examinations daily . This average
workload is typical in a hospital of approxi-
mately 100 beds (or somewhat more) with an
out-patient x-ray service . Unforeseen schedul-
ing problems, of course, will occasionally
cause the average of 35 examinations per day
to be exceeded . (See Fig . 2 .)
The staff needed for this volume of work usu-

ally includes : 1 radiologist, 2 or 3 technicians,
1 secretary-receptionist, 1 secretary-file clerk,
1 orderly (as needed) .

This plan wilt permit the workload to be
augmented at least 50 percent by increasing
the staff, if no more than 20 percent of the x-
ray work is fluoroscopic .
Among the desirable characteristics that this

plan attempts to provide for is the need for
correlating the functions of the working group
to obtain maximum efficiency . The arrange-
ment of patient areas and examination rooms
around the perimeter, with the administrative
staff in the center, makes it possible for these
units to operate more efficiently . The techni-
cians' corridor in the rear of the department
provides for easy access to the x-ray rooms,
film processing rooms, and distribution areas
without interference from patients' cross
traffic .

Administration Spaces

Every radiologist has specific ideas on the
most suitable ways for arranging and operating
the administrative functions of the x-ray depart-
ment . Some of the variables involved are
assignment of personnel and functions, recep-
tion of patients, sequence of patient exarnine-
tions, film distribution, end staff viewing facil-
ities . This plan provides for flexibility of space
arrangements by allowing for variation of
several of the operations within the administra-
tive unit .

Waiting Room General waiting space for
about ten patients is located at the entrance to
the department . From here the patient is
directed to an assigned dressing room . A sepa-
rate area, to the left of the entrance and in sight
of the secretary-receptionist, is provided for
wheelchair and stretcher patients . This section
is partitioned off by a curtain which may be
partially drawn to provide privacy, yet afford
the necessary surveillance of unattended pa-
tients from the secretary-receptionist's desk .
Additional chairs in this area can be used to
accommodate the attendants of these patients
or for an overflow of waiting patients when
needed .

Fig . 1

The authors are all engaged in work for
Public Health Service, Mr . Taylor and Mr .
McMaster as architects in the Architectural
and Engineering Branch, Division of Hospital
and Medical Facilities, Bureau of Medical Ser-
vices, Dr . Nelson as a radiologist, Division of
Radiological Health . Bureau of State Services .

Secretary-Receptionist The administrative func-
tions and business records of the department,
scheduling of appointments, receiving of
patients, typing of the necessary identification
forms and requisitions for examinations, and
assigning of patients to dressing rooms are
handled by the secretary-receptionist . If time
permits, the secretary-receptionist assists in
typing the radiologist's reports . The desk is
centrally located, directly in front of the en-
trance between the waiting room and adminis-
trative area, so that the secretary-receptionist
may supervise waiting patients and have
access to correspondence and report files .

Secretary-File Clerk The secretary-file clerk
assembles, sorts, and files all films and reports,
assists the secretary-receptionist when
needed, and transcribes and types the radiol-
ogist's reports. These functions are not rigidly
fixed and can be interchanged, if desired . For
example, a technician may be assigned to
assist the file clerk with film assembling and
sorting, or the file clerk may be given other
functions as needed . The desk is located near
a counter-partition in the film collection and
distribution area . The low counter and the gate
(No . 79) are designed so the entrance to the
department can be observed and patients
directed when required .

Doctors' Viewing Room The doctors' viewing
room is located near the office of the radiol-
ogist so that he may be immediately available
for consultation . The room is near the film
files, convenient to the secretary and file clerk,
and situated so as not to intrude upon the
functional flow of the work . Its location within
the administrative unit provides privacy so that
diagnostic comments end discussions will
not be overheard by patients .

Radiologists Office This office is conveniently
situated near the x-ray rooms, the secretary-
receptionist's desk and the filing distribution
area, and is not too easily accessible to the
public ; it is also provided with a door which
opens directly to the technicians' corridor . The
fire exit which is located off the technicians'
corridor provides a second exit from the de-
partment for the radiologist .

Film Files

	

The film files are located in the col-
lection and distribution area and convenient to
the radiologist's office . Since it is desirable
to keep active films for at least five years,
approximately 125 linear feet of filing space
is provided . After that time, additional storage
space elsewhere will be needed for the less
active files . Closed front metal x-ray files are
recommended (see Fire Safety) . Teaching
files may not be needed in a hospital of this
size, but if desired, a section of the active files
may be allotted for this use.

General Facilities

Dressing Rooms

	

Three dressing rooms for each
x-ray machine should be provided so that the
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LEGEND

1 . Paper towel dispenser
2 . Waste paper receptacle
3. Lavatory
4. Wall-hung water closet
5. Continuous grab bar
6. Emergency calling station (push button)
7. Hook strip
8. Mirror and shelf below
9. Straight chair

10 . Cassette pass box
11 . Film loading counter
12 . Film storage bin
13 . Film hanger racks under counter
14 . Safelight
15 . Ceiling light, white and red
16 . Timer
17 . Counter with storage cabinets below
18 . Cassette storage bins
19 . Trash deposit cabinet
20 . Cassette cover retainer and wall guard
21 . Door with light-proof louver in upper panel
22 . Access panel
23 . Door with light-proof louver in lower panel
24 . Utility sink with drainboard
25 . Refrigerating unit under drainboard
26 . Developing tank with thermostatic mixing valve
27 . Through-the-wall fixing tank
28 . Light-proof panel
29 . Washing tank
30 . X-ray film illuminator (wet viewing)
31 . Film dryer
32 . Film dryer exhaust to outside
33 . Film corner cutter
34 . Film pass slot
35 . Flush-mounted counter illuminator
36 . Film sorting bins above counter
37 . Film sorting counter
38 . Counter with cabinets below
39 . On-wall or mobile film illuminators
40 . Temporary film file cart
41 . Stereoscope
42 . Executive type desk
43 . Executive type chair
44 . Telephone outlet
45 . Intercommunication system outlet
46 . Bookshelves, 42 in . by 14 in .
47 . Typist chair
48 . Typist desk
49 . Filing cabinet, letter size
50 . Gown storage, open shelves, storage cabinet above
51 . Gown storage, open shelving with laundry hamper below
52 . Technicians' lockers
53 . Fire door
54 . Dome light, buzzer and annunciator at receptionist's desk
55 . Closed metal film files, 5 shelves high
56 . Hook on toilet side of door

Fig. 2 Diagnostic radiographic suite, Plan A.

57. Fire extinguisher
58. Mop truck
59. Shelf
60. Curb and receptor on janitor's sink
61 . Mop hanging strip
62. Storage cabinet and writing counter
63. Fluoroscopic apron and glove holder
64. Fluoroscopic chair
65 . Laundry hamper
66 . Clean linen cart
67 . Cassette changer
68 . Transformer
69 . Radiographic fluoroscopic unit with spot film device
70 . Foot stool
71 . Control unit
72 . Leaded glass view window
73 . Lead lining (or other shielding material) as required
74 . Lead-lined door, light proofed
75 . Barium sink
76 . Barium storage (below counter)
77 . Red light for dark adaptation
78 . Fluoroscopic ceiling light
79 . Counter with gate
80 . Film identifier, cabinet below
81 . Anti-splash panel
82 . Wall cabinet over sink
83. Curtain, floor to ceiling
84 . Warning light
85. Microphone
86 . Loudspeaker
87 . Annunciator (for emergency calling station)



equipment and staff can function without delay.
Each dressing room should be equipped with a
straight-back chair, clothes hook, mirror, and
a shelf below the mirror . For the protection
of patients' valuables, the doors may be
equipped with locks, or centrally located lock-
ers may be provided . Where doors are in-
stalled, they should swing outward to avoid
the possibility of being blocked by a patient and
should be at least 12 inches from the floor .
For the convenience of patients in wheel-

chairs, an outsized dressing room is provided .
Instead of a door, it is equipped with a curtain
so that the patient can maneuver easily .

Patients' Toilet ROOMS

	

Toilets should be immedi-
ately available for patients undergoing flu-
oroscopy, and similar facilities should be con-
veniently available for waiting patients . A
minimum of two toilets should be provided
for each x-ray room . All toilets should be
located near the x-ray rooms .

At least one toilet room should be directly
accessible to each x-ray room and have an
opening into the corridor . To prevent the
patients from accidentally opening the door
between the toilet and x-ray room, this door
should be equipped with hardware which is
operable only from the x-ray room . The doors
of the toilet rooms which open into the patients'
corridor should be equipped with bathroom
locks, which are operated by knob latch bolts
and deed bolts from both sides .
One of the patients' toilet rooms is designed

to accommodate a patient in a wheelchair .
The room is larger than the others, for easy
maneuvering, and has a 3 ft door. The lavatory
is set on wall brackets 6 in . out from the wall
and 2 ft 10 in. from the floor .
One toilet should be provided with a bedpan

flushing attachment . Water closets should be
suspended from the wall to simplify cleaning .
Each toilet room should be equipped with a
grab bar for use by elderly or weak patients .
A dome light and buzzer system with an emer-
gency call station in each toilet room and an
annunciator at the sec rots ry-receptionist's
desk are recommended .

Technicians' Toilets and Lockers During busy
periods it is essential that the staff be available
at all times . Separate toilet and locker facilities
are provided for technicians . This reduces the
time technicians must be absent from the area
and contributes to the efficiency of the depart-
ment .

Storage Facilities

General Storage For bulk supplies, a storage
cabinet equipped with sliding doors and adjust-
able shelves is located inside each patients'
corridor near the entrance . Materials such as
films, opaque solutions, developing solutions,
and office supplies are stored here .

Daily Linen Supplies (X-Ray Rooms) Clean linen,
requisitioned from the hospital central supply,
is stored on a cart (No . 66) in each x-ray room ;
soiled linen is placed in a hamper (No . 65) .

GOWN StOrag0 Open adjustable shelves for
gown storage are placed next to each general
bulk supply cabinet, just inside the corridor
entrance . The shelving for clean gowns starts
about 4 ft from the floor, leaving space beneath
for a linen hamper (No . 65) for soiled gowns .

Janitor's Closet The janitor's closet must be
readily available for emergency cleaning and it
should be convenient to the x-ray rooms and
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toilets . The closet should contain a floor re-
ceptor with a curb or a janitor's service sink,
a mop-hanging strip and a shelf, and provide
space for parking the mop truck .

Diagnostic X-Ray Rooms

X-Ray Equipment

	

Both rooms are equipped with
combination x-ray and fluoroscopic machines
with spot film devices . An overhand type tube
support is indicated in the plan, as this facili-
tates x-raying a patient in bed or on a stretcher .
For reasons of economy, however, it may be
desirable to equip one room with a floor-ceiling
track . If an overhead mounted track is used,
it may be supported from the floor by columns
or may be bracketed from the wall, although
a ceiling suspension makes a neater installa-
tion .
The optimum size of the x-ray room is about

14 by 18 ft . Ceiling height requirements vary
for different x-ray machines, but a minimum
of 9 ft 6 in . in recommended . The machine and
transformer should be placed so as to allow
adequate space for admittance of a bed or
stretcher in the room . Mounting the trans-
former on the wall is recommended to save
floor space . However, sufficient clearances
(at least 2 fl above the transformer) for ser-
vicing the transformer should be provided .
The sink and dreinboard, for handwashing

and rinsing utensils and barium equipment,
is equipped with a gooseneck spout . It is,
located near the foot of the x-ray table . The
dreinboard can also be used as a barium coun-
ter .

It is recommended that the control panel be
wired to a signal outside each x-ray room to
indicate when the machine is on, to prevent
other personnel from inadvertently entering the
room . A red light bulb will be satisfactory as
a signal for most installations .

Control Booth It is essential that the control
booth be located to the right of the machine
so that the patient may be observed when the
table is inclined, since machines with end .
pivoted tables tilt to the right . In the plan, no
door is shown on the control booth as the
radiation will have scattered at least twice
before it reaches the control booth are& . This is
in accordance with Handbook 60, as amended,
issued by the National Bureau of Standards .
The arrangement of the control booth to the
right and the cassette changer to the extreme
left, as shown in the plan, fully meats this
requirement . In addition, since the beam is
directed toward the outside wall, radiation ex-
posure to other personnel is lessened, and the
amount of shielding required is decreased .

If the cassette changers are placed to the
right of the machine (on the wall opposite to
that indicated on the plan), a door on the con-
trol booth or a baffle placed in the room is re-
quired to protect the technician in the booth .
Furthermore, additional shielding is required
to protect films and personnel in the depart-
ment because the primary beam would not be
directed toward the outside wall . In the present
scheme, the shielding necessary in the interior
walls is principally to safeguard against the
scatter radiation .

Storage Cabinet and Writing CONaur A storage
cabinet (No . 62), with a safety light above,
serves also as a writing counter for the radiol-
ogist and technicians . Shelves in the cabinet
provide space for storage of accessory items
such as sandbags, measuring devices used
with x-ray machine, and disposable items
needed for patients' examinations .

Film Processing and Distribution Area

Darkroole This room is located between the
two x-ray rooms to facilitate handling of
films . Cassettes are loaded and unloaded
on the counter (No . 11) . Space is provided
for loading and stacking cassettes at both
ends of the counter .
A utility sink with a drainboard (No . 24),

located opposite the processing tank, is pro-
vided for mixing chemical solutions and hand-
washing . A refrigerating unit (No . 25) for the
tank is located in the space beneath the drain-
board .

X-ray films are processed in an area sepa-
rated from the loading counter by a partition
(No . 81) at the end of the developing tank
which helps to avoid accidental splashing
and damage to the screens and films on the
loading counter . A through-wall processing
unit tank permits the radiologist or staff
doctors to read the wet films in the lightroom
area without interrupting darkroom
procedures .
A lightlock between the darkroom and the

lightroom, equipped with interlocking doors,
is necessary to allow entrance into the dark-
room of other personnel during film process-
ing. Although a maze has some advantages
over the lightlock, the additional space
needed is not justifiable in a facility of this
size . Access panels (No . 22), located in the
lightlock and in the control space, are pro-
vided to simplify installation and servicing
of the processing tanks .

Fills Processing Area To reduce unnecessary
traffic, the film processing rooms are located
near the collection and distribution area.
This layout allows the technician to work
without interruption during the processing
routine . Processing of films begins at the
developing tank (No . 26) in the darkroom,
and continues to the final rinsing tank (No.
29) in the lightroom where the films may be
wet-viewed at an illuminator, if desired, end
then dried . After the films are dried, they are
brought to the counter (33) in the technicians'
corridor for final trimming, and passed
through to the film collection end distribution
area .

Collection and Distribution Area Film sorting bins
(No . 36) ore provided above the counter in
the collection and distribution area for tem-
porary filing . After ell films have been assem-
bled, they are passed through the film peas
slot (No . 34) to the radiologist for interpreta-
tion . He returns the films in a file cart or
through a slot which leads into a box under
the distribution counter . The films may then
be temporarily filed for viewing by staff
doctors or placed in the active files .

Barium Mixing Facilities

A two-compartment sink (No . 75) in a coun-
ter, located in the technicians' corridor and
accessible to both x-ray rooms, is provided
for mixing barium . A duplex outlet for plug-
ging in an electric mixer or a heating element
is located above the counter unit. Barium
supplies for daily use are stored in cabinets
under the counter ; the bulk supplies can be
stocked in one of the general storage cabi-
nets located in the patients' corridors .

Dark Adaptation

Patients must be allowed to become ac-
customed to the low lighting level in the x-ray
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Electrical Installations
Voltage supplied to the x-ray unit should be
constant so that fluoroscopic images and
radiographs will be uniform . An independent
feeder with sufficient capacity to prevent
a voltage drop greater than 3 percent is recom-
mended . To minimize voltage fluctuations, a
separate transformer for the x-ray feeder is
required for most installations .

Illumination
Illumination intensities in the various areas
of the suite should comply with recommenda-
tions given in the Lighting Handbook, 3rd
Edition (1959), published by the illuminating
Engineering Society . Briefly, the general
illumination should be not less than 10 foot-
candles in corridors and in rooms where
reading is not required . The waiting room
should have 15 footcandles, with supple-
mental lighting for reading . Offices and areas
where clerical work is performed should have
at least 50 footcandles, preferably 70 .

Indirect or cove lighting fixtures are recom-
mended for the x-ray rooms so that patients
need not be inconvenienced by glare when
lying face upward during examinations.
Primary barriers should be provided on all

surfaces of the x-ray rooms which are ex-
posed, or which may be exposed, to the
useful beam between the x-ray tube and
occupied areas . Secondary barriers should
be provided on all other room surfaces where
protection is needed . In determining second-
ary barriers, consideration should be given
to direct or leakage radiation which passes
through the tube housing, and also to the
secondary or scattered radiation emitted from
objects being irradiated by either the useful
beam, leakage radiation, or other scattered
radiation .

Air Conditioning
Air conditioning with positive ventilation and
a well-defined pattern of air movement within
the department is necessary to provide an
acceptable environment . In order to prevent
the spread of odors from the radiographic
end fluoroscopic rooms, darkroom, toilets,
and janitor's closets, the ventilation system
should be designed so that a negative dir
pressure relative to the adjoining corridors
will be maintained in these rooms . This can
be done by exhausting more air from these
rooms than is supplied to them, and by re-
versing this procedure in the corridors. Doors
to the toilets and the janitor's closet should
be undercut or louvered so that air from the
corridors may flow into these areas and be
exhausted without recirculation.

Because of the odor problem, the air from
the fluoroscopic and x-ray rooms should not
be recirculated during the time these rooms
are in use, unless adequate odor removal
equipment is incorporated in the ventilation
system . For economical operation, where
odor control equipment is not used, the ex-
haust system should be provided with motor-
operated dampers, switched from within the
room, which will direct the air to the out-
doors when the rooms are being used, or
recirculate the air during idle periods .
As the darkroom will be used for longer

periods than the x-ray rooms, an independent
system to exhaust the air to the outdoors
should be provided . The exhaust from the
darkroom should be controlled from a switch
in the room and the system should be dsm-

dioxide distention of the stomach, require
refrigeration . The space under one end of the
barium counter at the sink (No . 75) in the
technicians' corridor may be used for an
under-counter type refrigerator .

High-Speed Film Dryef The plan provides suf-
ficient space for an anhydrator, if desired, in
lieu of the dryer shown (No . 31 ).

Finish Materials
Materials used in this department are gen-
erally similar to those usually provided in
hospitals. However, special attention should
be given to some of the areas in the x-ray
suite .

Darkroom The cassette loading counter sur-
face should be of a material which is static-
free ; wood or linoleum is often preferred .
Vinyl or vinyl-asbestos tile, '/, in . thick,
appears to be a satisfactory material for
floors in this size department . Experience
indicates, however, that asphalt tile and
linoleum floors do not stand up well under
the effects of spilled solutions. A pattern
of alternating dark and light tiles improves
visibility when working under a safe light .

X-Ray ROOMS No special finishes are re-
quired for the x-ray rooms. Asphalt tile floors
are satisfactory and a pattern of alternating
dark end light tiles is also desirable here .
Plaster walls and ceilings are acceptable,
but accoustical tile ceilings are preferred
since they aid in reducing reverberation .

Toilets Tile floors and wainscot are highly
desirable for easy cleaning .

DOCtors' Caviling ROOM Acoustical treatment is
recommended to lessen the possibility of
doctors' conversations being overheard by
nearby waiting patients .

Fig. 3 Diagnostic radiographic suite, Plan R.

rooms and the staff must retain their dark
adaptation despite the opening of the doors
of the fluoroscopic rooms between patients'
examinations.
To facilitate dark adaptation, curtains are

shown at the intersections of the technicians'
and the patients' corridors . In addition to the
illumination normally provided in the corri-
dors, patients' toilet rooms, and dressing
rooms, it is recommended that these areas
be equipped with an independently controlled
dim lighting system of red bulbs for dark
adaptation .

Miscellaneous Services
It is assumed that the central sterile supply
department of the hospital will provide all
such services for the x-ray department.
The mobile x-ray unit should be stored in

the radiology department where it will be
under the supervision and control of the
department and available when needed .

Optional Facilities
Intercommunication System Provision of a Sys-
tem within the department increases the
efficiency of the staff and speeds up service .
Outlets are shown at the desk of the secre-
tery-receptionist, in the x-ray rooms and the
darkroom, and in the technicians' corridor .
It is recommended that a one-way intercom-
munication system, with a microphone in the
control booth and a loudspeaker at the cas-
sette changer, be installed so that the techni-
cian need not leave the control booth to give
instructions to the patient at the far end of
the x-ray room .

Retrig6rat01 Some items used in the x-ray
department, such as barium suspensions for
fluoroscopic examinations of the upper
gastrointestinal tract, cream for a gall bladder
series, and carbonated beverages for carbon



Fig . 5 Typical radiographic room.

1 . Overhead tube conveyor (O .T.C .)
2 . O .T .C . ceilin g tracks
3 . Image intensifier carriage
4 . Nepator with TV and 90-mm
5. Table
6 . Table
7 . Pedestal table
8 . Stretcher
9 . Control
10 . Transformer
11 . High-voltage adapter kit
12 . Planigraph mounted on ceiling track
13 . Franklin headstand
14 . Mobile TV monitor
15 . Wall-mounted cassette holder
16 . High-capacity autoprocessor
17 . Cassette transfer cabinet
18 . Multibank film viewer
19 . Replenisher tanks
20 . Wall-mounted cable catch
21 . Intensifier power supply mounted on shelf above control
22 . TV control mounted on shelf above control
23 . Planigraph control
24 . High-speed starter mounted on wall
25 . Single-plane film changer
26 . Program selector
27 . Single-plane parked

In accordance with good fire safety prac-
tice, two means of egress are provided in the
plan : one at the entrance to the department
and an emergency exit located off the pa-
tient's corridor (door No . 53) . The emergency
fire exit should lead directly to the ground
level outside the building, through an appro-
priate exit stairway .

Plan 13-Design for Expansion

This one-machine department, designed to
handle a daily average of about 20 patient
examinations, could satisfactorily serve a
hospital of 50 to 100 beds, depending upon
the extent of outpatient services provided .
As in Plan A, its volume of examinations can
be increased, depending on the staffing pat-
tern and other factors, discussed previously .
(See Fig . 3 .)
The staff usually required for this work-

tive humidity of 50 per cent and a ventilation
rate of 10 air changes per hour .

Fire Safety

To provide an adequate measure of fire safety
for the patients and the staff in this depart-
ment, consideration must be given to factors
of design and construction relating to fire
prevention and fire protection . The basic
structure should be built with fire resistive
materials and incombustible finishes and pro-
vided with approved equipment .
Closed metal files are recommended for

storage of x-ray films . If open shelves are
used instead, an automatic sprinkler system
should be installed over this storage area
to neutralize the hazard of the large volume
of combustible materials which would be ex-
posed to possible fire .

Fire extinguishers (carbon dioxide type pre-
ferred) should be provided, as located on the
plans, to assist in controlling fire .

pared to regulate the amount of air handled .
The exhaust from the film dryer in the light .
room should be connected into the darkroom
exhaust system .

The following conditions are recommended
for the comfort of patients and personnel :

Administration and Waiting Areas A temperature
of 72' F with a relative humidity of 50 per
cent and a ventilation rate of 1-11 air changes
per hour .

Patients' and Technicians' Corridors

	

A temperature
of 75'F to 80"F with relative humidity of
50 per cent and a ventilation rate of 2 air
changes per hour .

Fluofoscopic and X-Ray Rooms A temperature of
75' - F to 80 F with relative humidity of 50
per cent and a ventilation rate of 6 air changes
per hour .

Darkroom A temperature of 72''F with refs.

Fig . 4 X-ray department. (a) Before expansion . (b) After expansion .
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19 . Cine control cabinet
20 . Operator's control
21 . Cassette transfer cabinet
22 . Wall-mounted cable catch
23 . High-capacity processor
24 . Replenisher tanks
25 . Multibank film viewer
26 . AiAlex biplane control

10 . TV monitor mounted on cart
11 . Program selector
12 . Intensifier power supply mounted on shelf above control
13 . TV control unit mounted on shelf
14 . Additional power unit cabinet to house cine equipment
15 . High-voltage adapter kit
16 . Cine bias tank
17 . Cine smoother tank
18 . Cine powerstat

Equipment list

1 . Control
2 . Power units cabinets
3 . Spectrum special procedure table
4 . Plane film changer
5 . Single-plane film changer
6 . Overhead tube conveyor (O .T .C .)
7 . O .T .C . ceilin g track
8 . Intensifier carriage
9 . Negator mounted with TV and 35-mm cine

Fig. 6

	

Typical vascular layout. Equipment shown dotted is for future installation .

load includes : 1 part-time radiologist, 1
technician, 1 secretary-receptionist-technician,
1 orderly (as needed) .

This plan will result in a functional unit .
It has another important advantage in that it
may be expanded to include all the features
of Plan A . Such expansion is usually indi-
cated when the hospital is served by a full-
time radiologist, when the average daily load
approaches 30 examinations per day, and
when the proportion of time-consuming
examinations becomes high .

Expansion problems frequently occur
in a hospital of 100 beds or less, where there
is only one x-ray machine and a part-time
radiologist. As the volume of work increases,
the radiologist spends more time at the hos-
pital, and a second machine is installed . Un-
fortunately, in most of these cases, the lack of

planning for a future expansion program and
expansion area results in an inefficient layout .
This limits the usefulness of the equipment
and the efficiency of the staff . Examples of
such limitations are : poor location of the dark-
room in relation to the new x-ray room, inade-
quate size of the darkroom, insufficient number
of toilet facilities and dressing rooms, lack of
office and waiting areas, and limited film filing
space .
Remodeling an x-ray department is more

expensive than remodeling other areas of a
hospital because of the shielding, wiring, and
plumbing . Expansion of the x-ray department
should be incorporated in the original plan .
Roughing in the plumbing and building in the
shielding and electrical conduits in the expan-
sion space will result in future savings and an
efficient x-ray suite .

Minimum alterations to Plan B necessary
to duplicate the facilities of Plan A would be
the remodeling of the film collection area to
accommodate a new control booth, the elimi-
nation of the partition between the lightroom
and reception space, the elimination of the

dressing rooms and of the partition behind
them .

Until the need for remodeling becomes ap-
parent, part of the administration offices of the
hospital may temporarily be situated in the
expansion space . When enlarging the x-ray
department, other space may then be added to
the administration department . The dotted
lines on Fig . 4 illustrate how this expansion
may be designed .
A typical radiographic room is shown in

Fig . 5 : a typical vascular layout is shown in
Fig . 6 .

Health

HOSPITALS

Diagnostic X-Ray Suite



Health

HOSPITALS
Pharmacy

Legend
1 . Pneumatic tube station
2. Desk
3. Typewriter, electric, nonmovable carriage
4. Chair
5. Files, intermediate height
6. Files, swinging panel, strip insert type
7. File, revolving on two levels
8. Table, movable, 2 feet by 3 feet
9. Waste receptacle

10 . Photocopier
11 . File, 2-drawer
12 . Utility pole
13 . Telephone
14 . Shelving, adjustable, 12 inches
15 . Safe
16 . Refrigerator, with freezer
17 . Counter, with file drawer, bins
18 . Shelving, adjustable, 7 inches
19 . Counter, dispensing
20 . Two-shelf unit above counter
21 . Dumbwaiter, open both sides
22 . Cabinet, with sink, drain board
23 . Cabinet, wall-mounted
24 . Bins, on top of hood
25 . Hood, laminar airflow, vertical or horizontal
26 . Counter, with open adjustable shelving beneath
27 . Cart, storage
28 . Carts, utility
29 . Desk, small
30 . Bookcase, wall-mounted
31 . File cabinet, 5-drawer
32 . File, visible index type
33 . Counter, with adjustable shelves beneath
34 . Shelving, wall-mounted, 9 inches
35 . Shelving, adjustable, rail-mounted

Fig . 1

	

Pharmacy department in a 100-bed hospital . (From Planning for Hospital Pharmacies, DHEW Pub .
No . IHRA)77-4003, U .S . Department of Health, Education, and Welfare, Washington, D.C., 1977 .)
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Fig. 2 Pharmacy department in a 300-bed hospital . (From Planning far Hospital Pharmacies, DHEW Pub.
No . (HRA)77-4003, U.S . Department of Health, Education, and Welfare, Washington, D.C ., 1977 .)

Legend
1 . Pneumatic tube station
2. Desk
3. Typewriter, electric, nonmovable carriage
4. Chair
5. Files, intermediate height
6. Files, swinging panel, strip insert type

7 . File, revolving on two levels
8 . Desk, special design
9. Waste receptacle

10 . Photocopier
11 . Photocopier, cabinet
12 . Utility pole
13 . Telephone
14 . Shelving, adjustable, 12 inches
15 . Delivery truck
16 . Refrigerator, with freezer
17 . Refrigerator, open front type
18 . Refrigerator, pass-through, counter height
19 . Counter, dispensing
20 . Two-shelf unit above counter
21 . Dumbwaiter, open both sides
22 . Cabinet, with sink, drainboard
23 . Cabinet, wall-mounted
24 . Bins, on top of hood
25 . Hood, laminar airflow, vertical or horizontal
26 . Counter, with open adjustable shelving beneath

27 . Cart, storage
29 . Carts, utility
29 . Desk, small
30 . Bookcase, wall-mounted
31 . File cabinet, 5-drawer
32 . File, visible index type
33 . Counter, with adjustable shelves beneath
34 . Shelving, wall-mounted, 9 inches
35 . Shelving, adjustable, rail-mounted
36 . Shelving, adjustable, 24 inches
37 . Counter, with adjustable shelves beneath
38 . Panels, acoustical
39 . File, rotary mechanical
40. Ledge
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By WILBUR R. TAYLOR,
WILLIAM A . MILLS, and
JAMES 0. TERRILL, JR .

DESIGN OF TELETHERAPY UNITS

Radiation end Architectural Considerations for
Cobalt-B0 Unit
By the term telstherapy, we are restricting our-
selves to the use of radiation at a distance ;
that is, the subject and source are separated
by a distance of 50 centimeters or more . In
particular, we are concerned with the use of
the radioactive isotopes cobalt-60 and cesium-
137 as sources of radiation in telstherapy
units .
We have restricted our discussion to °°Co

and "'Ca, primarily because they are the more
familiar of the isotopes suggested for use in
teletherapy units . We are not including the use
of radium and high energy x-rays, since some
of the problems associated with these are quite
different in their solution and nature .
The primary purposes of this article are to

furnish architects who are anticipating a tels-
therapy unit with information on basic radia-
tion protection ideas and techniques, and to
serve as a guide in the solutions of certain
architectural problems . We are by no means
attempting to evaluate the advantages end dis-
advantages of "Co and "Cs units against
other types of units .

For a discussion of the fundamentals of
radiation shielding and a glossary of radiation
terminology, sea Architectural Record, Novem .
ber, 1957, pages 218-220 .

In planning a cobalt installation, it should be
understood that each type of machine and its
location within the building will present a dif-
ferent problem which will require an individual
solution . Consequently, no one type plan can
be designed which will take care of the various
shielding requirements presented by the
different machines and installations . The archi-
tect is dependent upon other professionals for
specific technical information he needs before
he can intelligently design a building contain-
ing a cobalt telstherapy unit . The problems
incurred may materially affect the orientation,
location, and structural and functional design
of the building . Therefore, during preliminary
design stages, close cooperation between
architect, radiologist, and radiation physicist
is necessary to develop an efficient and eco-
nomical layout .

It should be noted that the Atomic Energy
Commission places responsibility upon the
applicant for conditions of installation and use
of the facility . Since the use of a facility is
largely dependent upon the conditions of in-
stallation, it is to the applicant's advantage to
secure the services of a radiation physicist at
the inception of a project. His function is to
advise the applicant and architect on radiation

Wilbur R, Taylor is a Hospital Architect in
the Division of Hospital and Medical Facilities,
Bureau of Medical Service, Public Health Ser-
vice, Department of Health, Education, and
Welfare : and William A . Mills and James G .
Terrill, Jr . are respectively Radiation Physicist
and Chief of Radiological Health Program,
Division of Sanitary Engineering Services,
Bureau of State Services, Public Health Service .

requirements, assume responsibility for the
final design as to shielding provided and
furnish the supporting information required in
Application Form AEC-313 relative to exposure
rates in areas surrounding the telstherapy
room and occupancy factors assigned .

Fundamental decisions as to : (1) the type
of machine, (2) strength of the source, (3)
desired location, and (4) the shielding required
for floor, wells, and ceiling must be made be-
fore the building's structural system can be
designed . During the early design, it may be
determined that the structural system cannot
support the weight of the shielding, or per-
haps soil conditions will not permit sufficient
excavation for a subgrade installation . It may
then be necessary to change or alter one or
more of the following : the machine or its opera-
tion, the source strength or the location of the
room .
To those not familiar with such shielding

problems, the included plans have been devel-
oped to illustrate the shielding necessary for
three types of machines in specific locations .
However, before considering the detailed
plans, it may be desirable to discuss some of
the general requirements of such facilities .

Location
The cobalt suite should adjoin the x-ray ther-
apy department. This location permits the joint
use of waiting, dressing, toilet, examination,
work and consultation rooms . In addition, it
offers the important advantage of having the
staff concentrated in one area, thereby eliminat-
ing the considerable loss of time involved in
traveling to a remote location . This is an impor-
tant consideration and justifies the cost of any
additional shielding that may be necessary to
achieve it .
A location below grade, unoccupied above

and below, will require less shielding . How-
ever, if such a location separates the cobalt
and the x-ray therapy departments, it may be
more costly in both loss of staff time and effi-
ciency than the cost of concrete shielding
amortized over several years . If, for example,
twenty-five minutes per day are lost in travel-
ing to a remote location, one additional patient
could be treated in this time each day-or 240
patients per year . Assuming a staff salary of
$20,000 per year, this loss of twenty-five
minutes per day results in an indirect salary
loss of $1032 per year, which would soon
equal the cost of shielding in a new facility.
A corner location for the cobalt room is usu-

ally desirable since through traffic is elimi-
nated, only two interior walls require shielding,
distance to the property line utilizes the inverse
square law to reduce shielding and the struc-
tural requirements are more easily solved.

Teletherapy Room Details
SIZo The room size may very to suit different
manufacturers' equipment . A room approxi-
mately 15 ft by 18 ft by 9 ft-6 in . plus the nec-
essary entrance maze, will accommodate most
of the machines commercially available with
the exception of the largest rotating models .
For reasons of coat, the room should be as
compact as possible after allowing space to
install the equipment and to position the treat-
ment table .

Shielding The shielding necessary for a room
must not only be considered in terms of floor,
ceiling and wall shielding, but also such things
as doors, windows, ventilation and heating
ducts, and safety locks. Radiation that might

@scope through such possibilities could result
in overexposure to personnel, if proper precau-
tions are not taken .

Entrance The primary purpose of specific en-
trance construction is to protect personnel .
It should also provide sufficient space to admit
a stretcher and the largest crated piece of
equipment . In some cases, a considerable
savings in cost of assembling equipment may
be had by making the door and maze large
enough to admit the crated assembled machine,
For this purpose, some manufacturers specify
a door opening of 4 by 7 ft and a minimum
distance of 6 ft at the end of the maze .

Rather than add large amounts of load to
doors, the shielding problem may be solved
to some degree by having the door to the tels-
therapy room open into a maze. This maze
should be built so that no primary radiation
could fall directly on the door . In designing
doors for such a room, a good practice is to
have a door of wood with a layer of food . This
lead can either be on the inside surface, or
between layers of wood . Commercially avail-
able x-ray doors serve well for this purpose .
The space between the door and floor can usu-
ally be shielded by using a land strip under
the door or by making a slight rise in the floor
containing lead, on the outer side of the door .
Lead shielding at the jamb and head between
the frame and buck may be eliminated by the
use of a combination frame and buck set in
concrete .

For safety precautions, the door lock should
be such that the door can be readily opened
from inside the cobalt room .

Control View Window

	

It is standard practice to lo-
cate this window at a height which will permit
the operator to be seated during the treatment
period, 4 ft-0 in . from the floor to the center
of the window being on optimum distance . In
plan, the window should be located in the area
of minimum radiation and for convenient ob-
servation of the patient . This position, for a
rotational machine, would be along the axis of
rotation, and for a fixed beam unit, 90 ° to the
plane of tilt .
From the control view window the entire

room should be in full view, using mirrors
when necessary . The glass should contain land
or other materials in amounts which would
provide shielding equivalent to the surround-
ing concrete . The frame is usually packed with
lead wool and should be designed to offset
the shielding loss of the reduced concrete
thickness at beveled areas . The cost of such
special gloss and from@ increases rapidly with
size and an a by 8 in . window is considered
an optimum size .

Hoofing and Air Conditioning

	

The only problem in
relation to heating and air conditioning not en-
countered in other buildings is that of provid-
ing shielding where walls are pierced with
supply and return ducts . The usual solution is
to locate ducts and openings in walls which are
least subject to radiation and offset the path of
ducts through the wall, lead or other high den-
sity material being added, where necessary, to
maintain the shielding value of the wall dis-
placed by ducts .

Electrical Electrical service required for the
machine will vary with each manufacturer's
equipment . Voltage will vary from 110-single
phase to 220-three phone for large machines .
Room lighting should assure good over-all

illumination, preferably from cove lighting
or an indirect type of fixture. It is essential
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Fig. 2

	

Rotational unit with primary beam absorber.

DESIGN REQUIREMENTS

Controlled Area

	

MPD = 5.0 Rem = 5.0 Rem = 100 MRem
Yr

	

60 Wk

	

Wk
Uncontrolled Area MPD = 0.5 Rem = 0.5 Rem = 9.6 MRem

Yr

	

52 Wk

	

Wk
Full Occupancy

	

T = 1
Control space, residences, play areas, wards, office work rooms, darkrooms, corridors and waiting space large enough to hold

desks and rest rooms used by radiologic staff and others routinely exposed to radiation.
Partial Occupancy

	

T = 1/4

Corridors in X-ray departments too narrow for future desk space, rest rooms not used by radiologic personnel, parking lots, utility

rooms.
Occasional Occupancy

	

T='/I6

Stairways, automatic elevators, streets, closets too small for future workrooms, toilets not used by radiologic personnel.

Source 5000 Curies



For Design Requirements see previous page .

A primary beam absorber on a machine

reduces the shielding requirements consider-

ably. However, some radiologists prefer to

use a machine without the absorber, because

of its greater flexibility, and for this reason

some machines are designed to be used with

or without the absorber . Under these conditions

the room shielding should be designed for

use either way . The plan and section shown

here illustrate the necessary shielding .

Health

HOSPITALS
Teletherapy Units

Fig . 3

	

Rotational unit without primary beam absorber.
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that the operator be able to observe any move-
ment of the patient during treatment and
shadows produced by a rotating machine inter-
fere with observation .

In providing a safety lock for the door, it has
been found of great value to interlock the
machine control with the door, so that opening
the door automatically shuts off the machine .
Conduits should be provided for power end

control wiring .

Enyironolent The general effect to be created
in this department should be one of cheerful-
ness and restfulness . Color and even murals
have been used effectively on the walls of the
cobalt room .
The usual hospital finishes such as acousti-

cal ceiling tile and resilient flooring are desir-
able in this area .

Ramndaling unless previously designed for
super voltage x-ray, remodeling an existing
building can be expensive . It is often impos-
sible to build in sufficient shielding which
makes it necessary to control nearby oc-
cupancy and restrict direction of the beam,
thereby handicapping the usefulness of the
machine . Other problems such as relocating
plumbing, heating, electrical services and
disturbing the normal operation of the build-
ing during remodeling must be considered .

In new construction, concrete shielding is
relatively cheap, but in remodeling the cost is
high . For this reason the use of masonry units
may be preferable since no form work is neces-
sary and the work can be performed intermit-
tently . Good workmanship, of course, is
necessary to prevent voids in mortar joints .

In some cases it might be better to add to
the building, rather than to remodel an existing
portion . Normal hospital operation would not
be interfered with, costs may be lower and a
more efficient layout would probably result .

By NOYCE L . GRIFFIN, Electrical Engineer,
Architectural and Engineering Branch, Divi-
sion of Hospital and Medical Facilities,
Public Health Service, U.S . Department of
Health, Education and Welfare .

ELECTROENCEPHALOGRAPHIC SUITE
Introduction
An electroencepholographic (EEG) examination
consists of the measurement of electrical
potentials of the brain as measurable at the
scalp . It requires an extremely sensitive instru-
ment located so as to be as free as possible
from outside electrical disturbances . The ex-
amination requires careful preparation of the
patient and involves securing several pairs of
electrodes to the patient's scalp, connecting
the conductors from the electrodes to the EEG
unit, operating the EEG unit to obtain record-
ings under definite physical conditions of the
patient, removing the electrodes and any adhe-
sive, if used in attaching the electrodes .

Suitable space must be provided for the
neurologist and his staff to examine patients,
read the recordings, prepare reports, and keep
records. The suite should be arranged to pro-
vide office facilities for the neurologist and
typist or secretary, a workroom for technician,

apace for preparation and examination of
patients, and storage space for supplies end
voluminous EEG recordings . The preparation
and examining space should, as a minimum,
comprise two room* : one with s hospital-type
bed and equipment for the preparation of the
patient ; the other containing the EEG instru-
ments, a desk or table, and other facilities
needed by the technician (Fig . 1 ) . A more
efficient layout may be had by dividing the
preparation and examining space into separate
rooms . This would increase the patient-
handling capacity of the unit, as one patient
could be prepared while another is examined
/Fig . 2) . Toilet facilities should be conveniently
available for patients' use .

Although shielding of the patient's room
against electrical disturbances is not always
required, it is usually desirable . Where such
disturbances are excessive for the quality of
work required, a completely shielded room may
be necessary. The most common electrical dis-
turbances are caused by high-frequency equip-
ment such as diathermy and radio, static
electricity, high-voltage transmission lines,
large transformer banks, large motors, nearby
powerful FM broadcast stations, and con-
ductors carrying heavy currents . To minimize
disturbances from power systems, all power
conductors in the vicinity of the EEG machine
should be metal armored or installed in metal
raceway . Large or main electrical conductors
should be routed as for away from the EEG
examining locations as practicable, both hori-
zontally and vertically, and use of fluorescent
lighting in the vicinity of the EEG unit should
be avoided .
A reasonable amount of soundproofing of

the examining room is desirable .
EEG recordings and case records are bulky

and require considerable space for filing . Open
shelving of the large pigeonhole type in reason-
ably satisfactory for filing the large folders of
active case records . This filing space should
be located in the office or preferably in an
adjacent room convenient to the neurologist.

Workroom
The workroom facilities and equipment nor-
mally consist of the EEG unit, preferably the
console type, photo-stimulator panel, a supply
cabinet for recording paper, preparation mate-
rials, an electric clock with sweep second
hand, a workbench with wood top end cabinet
below for EEG maintenance and general use,
and a general office-type desk or table . Switch-
es for control of lights in workroom and ex-
amining room should be located in the work-
room . Shelving for EEG recordings and case
records may be located in this room unless
other suitable space is provided, and should
be approximately 12 in . deep .

Examining Room
Doors through which patients must pass to
enter the examining room should be 3 ft 10 in .
wide to permit easy passage of stretcher or
wheelchair . The size of the examining room
should be sufficient to accommodate a hospital
bed and allow enough additional space to per-
mit the technician to work efficiently . For sleep
inducement, exterior windows should be
equipped with shades to partially darken the
room . As it is desirable that the patient be in
full view of the operator, the examining room
should have sufficient width to permit the bed
to be placed parallel to the wall nearest the
workroom . This wall should have two 3-in .

openings, 20 in . above the floor, one for pass-
ing the EEG electrode cable with plug at-
tached, the other for passing the photostimu-
lator conductors .
The partition between the workroom and the

patient's room should be provided with a glass
window not less than 24 in . high and 36 in .
wide, mounted with the lower edge 43 in . from
the floor . This window should be located to
provide good vision of the patient. In the prep-
aration area, floor and sink are subjected to
staining and eroding effects of chemicals such
as acetone and collodion used for setting and
removing electrodes to and from patient's
scalp . The sink should be vitreous china not
in a countertop resistant to acid and alkali, with
cabinets below .
A masonry-type floor such as tile or terrazzo

is recommended in the preparation area . Sol-
vents such as acetone used for removal of elec-
trode adhesive, when spilled or dropped on the
floor, are injurious to the resilient type of floor-
ing materials such as vinyl, asphalt, rubber, or
linoleum .
When air-drying paste is used in setting elec-

trodes, means should be provided for quick
drying . Hand-held hair dryers are sometimes
used, but a low-pressure compressed-air outlet
is preferred . Some technicians use a self-sup-
porting conducting pasta for electrode attach-
ment that requires no drying ; others use pin-
type electrodes, which do not require paste
or adhesive, for insertion into the scalp .

Shielding
Shielding may be required, depending upon the
equipment used and its location with respect
to sources of disturbances and the quality of
recordings required . It is recommended that in
new construction shielding be provided in all
examining rooms, and that omission of shield-
ing be considered only when converting exist-
ing rooms.

Properly installed shielding of the examin .
ing rooms will eliminate or minimize outside
disturbances caused by static electrical dis-
charges end high-frequency equipment . It has
little effect on magnetic disturbances such
as those produced by power transformers,
high-voltage equipment, and current-carrying
conductors . For minimizing disturbances due
to magnetic forces, the most effective means
is distance .
Where shielding is required, panels and

equipment for completely shielding the room
may be obtained from several manufacturers,
or as an alternate, satisfactory shielding may
be constructed with copper insect screening .
The strips of shielding material should be
bonded end soldered at intervals of about 2
ft or loss and should entirely cover all walls,
floors, ceiling, doors, and windows . The
screening should pass on the room side of any
lighting fixture or electrical device without
making contact with it . Well and ceiling finish
materials and the floor covering may be applied
over the shielding if desired . In this case, the
shielding material should be copper sheeting
to preclude the possibility of interferences
developing in the shielding due to the installa-
tion of plaster or mastic materials .
The shield should be grounded at one point

only . The ground connection should be brought
out to a terminal arrangement convenient for
connection to the EEG unit and for discon-
nection for testing . Double screening produces
a more effective shield than single screening .
Shielding efficiency is further increased by
insulating one layer of screen from the other



tional therapy, recreation . It is particularly
important that physical and occupational
therapy be in close proximity .

Amount of Space

The amount of space needed depends on the
number of patients treated, the kinds of dis-
abilities and the treatments required . Also
to be considered is the fact that some space-
consuming equipment-such as a whirlpool
bath, treatment tables, parallel bars, etc.-are
minimum essentials for even a one-therapist
department . These pieces of equipment will

not be multiplied in direct proportion to in-

creases in staff and patient load .
Efforts to correlate bed capacity and physi-

cal therapy space requirements are not satis-

factory . Hospitals with 50-100 beds may serve

large numbers of out-patients . The amount of

space given over to physical therapy in a small

hospital is, justifiably, out of proportion to the
bed capacity.

No absolute standard can be recommended
as the amount of space needed for physical
therapy in a general hospital . The most that

space, location and work areas . Ventilation,

lighting, interior finish and related considera-

tions also contribute toward providing a suit-

able environment . The keynote is function .

Location

Location is closely related to function . The area

selected for physical therapy should be cen-

trally located to minimize problems of trans-

porting patients and to facilitate giving bedside

treatment when necessary . At least half of the
patients treated in a general hospital physical

therapy department are likely to be out-
patients . With this in mind, special attention
should be given to accessibility, and to having

as few steps as possible to climb, as few long
corridors and heavy doors to negotiate . A
ground floor location, convenient for both in-

and out-patients and for access to an outdoor

exercise area, is recommended .
Availability of daylight and fresh air should

also be considered in selecting a location .
In new hospitals, physical therapy is fre-

quently placed in an area which includes other
out-patient services, social service, occupa-

except at the one ground point . If s screened
room is provided, all electric conductors enter-
ing the screened area should be equipped with
filters to prevent disturbances by these con-
ductors .

PHYSICAL THERAPY DEPARTMENT*

Of the many environmental factors which con-
dition the effectiveness of physical therapy
service to patients, the most important are

*This material is condensed from the chapter
"Suitable Environment'' in the manual Physical
Therapy Essentials of a Hospital Department
prepared by the Joint Committee of the Amer-
ican Hospital Association and the American
Phy sical Therapy Association .

Planning is by Thomas P. Galbraith and
Peter N. Jenson, Hospital Architects of the
Architectural and Engineering Branch, Division
of Hospital and Medical Facilities, Public
Health Service.

Fig. 2

	

Recommended suite with separate preparation and examining rooms .
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Equipment list

l .

	

Electroencephalograph, console type

2. Stool
3 . Steel cabinet with shelving and door

4. Work bench, cabinet below

5. Shelf
6.

	

Photostimulator panel (if used)

7 . Clock with sweep second hand above

glass panel
8 .

	

Clock outlet
9 .

	

Adjustable hospital bed

10,

	

Sink in counter, cabinets below

11 .

	

Sanitary waste receptacle

12 .

	

Chair for patient preparation

13 .

	

Hook strip
14 .

	

Mirror above sink
15 .

	

Glass window
16 .

	

Two holes through wall, 3 in ., 20 in .

from floor
17 . Armchair
18 .

	

General office-type desk and chair

19.

	

Typist's desk and chair
20.

	

Executive-type desk and chair

21 . Two-pole switch for light in patient's

room
22 . Filing compartments for EEG record-

ings
23 .

	

File cabinets, legal size

24 .

	

Cabinet above for electrodes, etc.

25 .

	

Work table
26 .

	

Duplex outlets
27 . Venetian blind



Equipment list

1 . Posture Mirror
2. Parallel Bars
3. Steps
4. Stall Bars
5, Gym Mat
6 . Stationary Bicycle
7 . Sayer Head Sling Attached to

Coiling
8 . Pulley Weights
9 . Shoulder Wheel
10 . Gym Mat Hooks
11 . Cart with Open Shelves
12 . Open Shelves
13 . Wheel Chair
14 . Shelf
15 . Wall Hooks
16 . Wall Cabinet
17 . Lavatory, Gooseneck Spout
18 . Water Closet
19 . Hand Rall
20. Waste Paper Receptacle
21 . Portable Equipment
22 . Adjustable Chair
23. Whirlpool
24. Chair
25. Table
26 . Chair, preferable with arms
27 . Wheel Stretcher
28. Desk
29 . Swivel Chair
30 . File Cabinet
31 . Bookcase
32 . Bulletin Board
33 . Wall Desk (counter, shelf

below)
34 . Lavatory, Gooseneck Spout

and Foot Control
35 . Wall Cabinet with Lack
36 . Treatment Table, Storage

below
37 . Mirror and Glass Shelf over

Lavatory
38 . Adjustable Stool
39 . Laundry Hamper
40 . Sink with Drainboard
41 . Paraffin Bath
42. Glass Shelf over Sink
43. Overbed Trapeze
44. Three Single Outlets on sepa-

rate branch circuits . 1 outlet
2-pole, 2 outlets 3-pole

45 . Folding Door
46 . Cubicle Curtain
47 . Under Water Exercise

Equipment
48 . Overhead Lift
49 . Coat Rack
50 . Telephone Outlet

Fig. 1
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from motors call for special care and attention .
Electrical and metal equipment in other treat-
ment areas may suffer damage unless the
underwater exercise area is carefully planned .

Exercise area : Very flexible open space
planned to accommodate patients engaged in
diverse individual or group exercise activities .
Used extensively by people in wheelchairs, on
crutches or canes, or with other disabilities
which limit their motion and agility . At least
one wall should be reinforced for the installa-
tion of stall bars end similar equipment (see
Fig . 2) .

Toilet facilities : Separate toilet facilities for
patients and staff, if possible . Patient facilities
should be designed to accommodate wheel-
chair patients . If the department serves small
children, seat adaptors with foot rests should
be provided .

Storage : Designed to meet special needs in
and near work areas . Should also be storage
space on the wards for equipment and supplies
usually needed for bedside treatments . For
wheelchairs, stretchers, etc ., it is best to plan
"carport" space, not closets . All storage space
should be accessible, simple, well lighted .

Special Considerations

Ventilation Adequate, controlled ventilation is
of extreme importance in a physical therapy
department . Many of the treatment procedures
require the use of dry or moist heat, or active
exercise, which raise body temperatures . A
continuous, reliable flow of fresh air is es-
sential to the comfort of patients and staff . This
includes protection from drafts .

Air conditioning, desirable for the entire de-
partment, will be a necessity for certain areas
of the physical therapy department, in most

can be said is that, if possible, it is desirable
to plan for at least a thousand square feet of
floor space, free of structural obstructions .
About half of that should be exercise area .
(See Fig . 1 .)

This does not mean that a hospital cannot
begin an effective physical therapy service in
smaller quarters . Many have done so success-
fully, using to full advantage whatever space
resources they had . But crowded quarters do
subject the staff to strain and call for more
than ordinary ingenuity and good humor in
order to make it possible for patients to obtain
maximum benefit from treatment.

Work Space Components

Whatever the eventual size of a physical ther-
apy department, from the very beginning plans
must be made to provide certain kinds of work
space . These essential components can be
expanded, multiplied or refined as the physical
therapy department grows but the fundamental
requirements are the same for a small or large
department. They include : (1) reception area,
(2) staff space, (3) examining room, (4) treat-
ment areas, (5) toilet facilities, (6) storage .
Experienced physical therapists have many

suggestions for increasing the efficiency of
physical therapy departments by giving atten-
tion to details of planning and arranging these
component work areas . For example :

Reception area : Accommodations for in-
patients and out-patients, if possible . Adequate
space for stretcher and wheelchair patients .

Staff space-private : Office space suitable
for interviewing patients, attending to adminis-
trative and clerical duties, housing files, etc .
Writing facilities for the staff adequate for dic-
tation, record keeping . There should be space

for staff lockers and dressing rooms separate
from the patient area, either within the depart-
ment or near to it .

Examining room : Floor to ceiling partitions
for privacy . Arranged so that necessary ex-
amining equipment can remain in the room
permanently . Possible to use this space for
special tests and measurements or for treat-
ment when privacy is desirable .

Treatment area : There are three types of
treatment areas : cubicle (dry), underwater ex-
ercise (wet) and exercise (open) . Each is de-
signed to meet the particular requirements of
the special equipment used for different kinds
of treatment .

Cubicle : Each unit large enough for the
physical therapist to work on either side of the
table without having to move equipment be-
longing in the cubicle . Preferably cubicles
divided by curtains for easier access for wheel-
chair and stretcher cases, for expansion of
usable floor area for gait analysis, group
activity or teaching purposes .

Curtain tracks should be flush with the ceil-
ing and curtains should have open panels at
the top for ventilation when drawn . Both cur-

tains and tracks should be sturdy . In or near
the cubicles, out-patients need a place or
locker for their outer clothing .

Underwater exercise area : All equipment re-
quiring special plumbing and water supply con-
centrated in one section of the department but

accessible and adjacent to other treatment
areas . Should include a treatment table, es-
pecially in the room with a tank or exercise
pool . Fixed overhead lifts are absolutely essen-
tial for the efficient use of tanks and failure to
provide lifts severely limits the usefulness of
this valuable equipment . Plumbing and other
installation requirements, humidity and noise



Health

HOSPITALS

Occupational Therapy Department

sections of the country . The reduction of hu-
midity for comfort, protection of equipment and
reduction of the hazard of slippery floors
makes air conditioning vital in the underwater
exercise area . It has been demonstrated as
desirable in the exercise area and in treatment
cubicles, especially where heat producing
equipment is used . Air conditioning engineers
should be consulted before ventilation equip-
ment is installed .

Sinks Hospitals hand washing lavatories with
hot and cold water mixing outlets, preferably
foot operated, should be located at the proper
height in convenient places . At least one sink
should be of sufficient width and depth to
accommodate the care of wet packs and other
special washing needs .

Interior Finishes The activity of patients in
wheelchairs, on stretchers and crutches sub-
jects floors and walls to heavy wear . Materials
which will stand up under such rough usage,
remain attractive and require a minimum of
maintenance should be specified despite higher
costs .

All interior wall surfaces of the department
should have a durable and attractive wainscot
to protect them against damage by wheel-
chairs, stretchers and carts . Ceramic wall tile
or glazed structural units will serve the pur-
pose but they emphasize the institutional char-
acter of the hospital . In patient areas this
should be minimized as much as possible. In
the last several years vinyl wall covering has
gained in popularity as a wainscoting material,
and to some extent for the entire wall . Two
weights of the material are available ; the
heavier weight for arses subjected to severe
abuse, the lighter weight for other parts of
the wall .
The use of decorative colors for interior

finishes and equipment is, of course, highly
desirable in this department as it is in other
parts of the hospital . Research in "color ther-
apy" for hospitals adds to decorators' ideas the
therapeutic value of combinations of pastel
colors . "Cool" pastels-green, blue, violet
and their many derivatives-are considered
mildly restful . Some light colors in general are
stimulating and may be of advantage in the
exercise area .

Doors For accommodation of stretcher and
wheelchair traffic, doors within the department
should be at least 40 inches wide . Raised
thresholds should be eliminated .

Ceiling Moorings These moorings, strategically
located in the ceiling in treatment areas, have
been found useful for attaching overhead
equipment such as hoists, pulleys, bars, coun-
ter balancing equipment, etc . They should be
constructed and attached to joists in such a
manner that each supports at least 500 pounds.

Layout
It is impossible to anticipate all of the practical
problems of layout in a particular building or
to say in advance that one plan or another is
the right one . A few guidelines, however, may
be useful in making decisions about layout.
Expect to expend and plan for it from the be-

ginning . It is impossible to overestimate the
value of the exercise area . Give it as many
square feet of appropriate space as possible.

Note the need to have the underwater exer-
cise equipment grouped in one area, separate
but adjacent and accessible to the other treat-
ment areas .
When deciding which units to place next to

each other or group together, consider how

they are used by patients, especially the flow of
traffic from one unit to another . Try to avoid
needless traffic . Try to conserve the energies of
staff .

Visit other physical therapy departments and
find out what the physical therapists like or
would like to change in the layouts of their
own departments .

By ALONZO W . CLARK, AIA with theCollaboration

of the American Occupational
Therapy Association

OCCUPATIONAL THERAPY DEPARTMENT

The increasing recognition of occupational
therapy as an integral part of the medical re-
habilitation program has resulted in its be-
coming an increasingly important element of
hospital planning .

These pages present a summary of the rec-
ommendations of the American Occupational
Therapy Association on the planning of typical
occupational therapy departments . These
basic plans and discussions were developed
to serve only as guides for designing similar
units, and will not be universally applicable
without some modification . This material was
presented at length in the October, 1950, issue
of HOSPITALS, Journal of the American Hos-
pital Association . For reprints of this article,
which contains extensive equipment and sup-
ply lists for planning storage, write American
Occupational Therapy Association, 6000 Exec-
utive Blvd . . Suite 200, Rockville, MD 20852 .

Basic solutions for occupational therapy
departments are largely dependent on the
following factors :

1 . Number of patients to be treated . On the
basis of hospital surveys and committee rec-
ommendations, it was agreed that 30 per cent
of hospital patients should normally be re-
ferred for occupational therapy . About 40 per
cent of these would be treated in the clinic,
and 60 per cent treated in their beds or on the
wards . One occupational therapist in the clinic
can generally accommodate about 15 patients
in each of two daily sessions, one in the morn-
ing, one in the afternoon . This number will
vary according to the type of patient-more
psychiatric patients, fewer physically disabled
patients .

2 . Floor space required by patients . Approx-
imately 54 to 61 sq ft per patient is recom-
mended for the entire department, including
clinic, office and storage . For the clinic alone,
42 to 47 sq ft per patient is suggested to allow
for easy circulation and use of equipment .
These figures are based on a study of the needs
of a typical department .

3 . Types of treatment media to be used .
Some 70-odd activities are used in occupational
therapy departments throughout the country .
Basic requirements for smell units are as
follows ; these should be expanded for larger
units :
a . Bench work-carpentry, plastics, metal

work including painting and finishing of com-
pleted projects .
b. Table work-leather, blockprinting, fly-

tying, sewing and art work .
c. Loom work-weaving, braiding .
d . "Functional equipment" (not an active

classification) -bicycle, jig saws and other
adopted equipment for treatment of physical
disabilities .

Storage facilities should provide for at least
3 months' supply, as many institutions order on

a quarterly basis . All the above items must,
of course, be adapted to suit a particular type
and size of hospital .
4 . Location of the department in a hospital.

Daylighted space as close to patient areas as
possible and readily accessible to toilet facili-
ties is recommended . Proximity to the physical
therapy department is advisable . Necessary
facilities include running water, gas, and elec-
tric outlets ; dust collectors for power wood-
working tools are recommended .

The Smaller Unit
For hospitals up to a 250-bed capacity, a basic
plan was evolved (see next page) . At the rate
of referral cited, up to 30 patients should be
accommodated . These could be cared for by
one therapist, with a possible second therapist
for word service. On the basis of 15 patients
per session at 54 sq ft per patient, the entire
unit was allotted 813 .75 sq ft (17 1/2 by 46 1/2 ft) .
The clinic area, planned at 42 sq ft per patient,
totals 638 .75 sq ft (17'/, by 36 1/2 ft) . The mini-
mum basic activities were provided for with 20
work stations for flexibility in selection . Activ-
ities requiring bulky equipment such as print-
ing and advanced ceramics were omitted . It
was assumed that preparation and finishing
could be done in the clinic or on a counter top
in the storeroom . The following considerations
were made for the three specific areas within
the department :

1 . Clinic area . The first obvious requirement
is space for free circulation around the required
equipment (see general list following) . Space
for parking at least 3 wheel chairs is also nec-
essary . Double doors at shop entrance simplify
moving equipment and supplies . Sliding doors
for upper cabinets avoid interference with
patients working at counter tops . No display
case for finished articles was included as it
was felt that this emphasized the product
rather then therapeutic objectives .

2 . Storage area . Space was provided for a
mobile cart for servicing ward patients . A cabi-
net with work top was included for preparation
and finishing work . It was assumed that only
8-ft length@ of lumber and plywood would be
stored in this basic unit, and that other closets,
rooms, etc . i n various parts of the hospital
could be used for "dead storage."

3 . Office area . Space was provided for the
usual office furnishings . A large glass panel in
front of the desk facilitates control and super-
vision of the unit .

Variations for Hospital Types The basic plan is
directly applicable to psychiatric and general
medical end surgical hospitals . In the letter
case, a bicycle jig saw is recommended in place
of a drill press stand (a table model drill press

could be used) .
Tuberculosis hospitals require two minor

changes : replacement of one floor loom and

the braid-weaving frame with two industrial
sewing machines .

Pediatric hospitals need the following
changes : a plan adaptable to division into two
parts-one for small children, one for adoles-
cents . For equipment changes, see plan . Tables
should adjust in height .

Physical disability hospitals can use the
basic plan with a few variations in equipment .

Although fewer patients con be treated per
therapist, fewer will be able to come to the
clinic for treatment ; a second therapist will be
needed for treatment in the wards .

The Larger Unit
A basic plan for a typical occupational therapy
unit for large hospitals of approximately 500
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Fig. 1

	

Floor plans for typical occupational therapy
department in hospitals up to 250-bed capacity .

1. Shadow board cabinet
2. Electric tool grinder
3. Tool storage and work

bench
4. 2-man bench
5. Electric jig saw
6. Drill press
7. Weave frame
8. Step stool
9. Stainless steel sink

10. Chair
11 . Table-11 A. Adjust-

able table
12 . Floor loom
13 . Warping board
14 . Open shelving
15 . Pull-out shelf
16 . Storage cabinet
17. Bench for loom
18 . File cabinet
19 . Book shelf and cabinet
20 . Tool cabinet
21 . Paint cabinet
22 . Finishing bench and

cabinets
23 . Electric hot plate
24 . Lumber rack
25 . Drinking fountain
26 . Bulletin board
27 . Storage bins and

work bench
28 . Table loom
29 . Glass panel
30 . Ironing board
31 . Fluorescent light
32 . Ward cart
33 . Desk
34. Trash basket
35. Sand box
36 . Play house
37 . Circular table
38 . Cut-out table-

adjustable
39 . Power lathe
40. Bicycle jig saw
41 . Treadle sander
42 . Accordion type
folding door
43 . Large kiln
44 . Small kiln
45 . Damp closet
46 . Porters wheel
47 . Imposing table
48 . Type cabinet
49. Printing press
50. Electric circular saw
51 . Typewriter table
52 . Electric belt sander
53 . Electric disc sander
54 . Sewing machine
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Fig. 2

	

Floor plans for typical occu-
pational therapy department in
hospitals up to 500-bed capacity .

1 . Shadow board cabinet

2 . Electric tool grinder

3 . Tool storage and
work bench

4. 2-man bench

S . Electric jig saw
6 . Drill press
7 . Weave frame
d . Step stool
9 . Stainless steel sink

10. Chair
11 . Table-11A . Adjust-

able table
12 . Floor loom
13 . Warping board
14 . Open shelving
15 . Pull-out shelf
16 . Storage cabinet
17 . Bench for loam
18 . File cabinet
19 . Book shelf and cabinet

20 . Tool cabinet
21 . Paint cabinet
22 . Finishing beach and

cabinets

23 . Electric hot plate

24 . Lumber rack

25 . Drinking fountain

26. Bulletin board

27 . Storage bins and

work bench

28 . Table loom

29. Glass panel

30. Ironing board

31 . Fluorescent light
32 . Ward cart
33 . Desk
34 . Trash basket
35 . Sand box
36. Play house
37 . Circular table
3". Cut-out table-

adjustable
39. Power lathe

40. Bicycle jig saw
41 . Treadle sander
42 . Accordion type

folding door
43 . Large kiln
44 . Small kiln
45 . Damp closet
46 . Potters wheel
47 . Imposing table
48 . Type cabinet
49 . Printing press
50 . Electric circular saw
51 . Typewriter table

52 . Electric belt sander

53 . Electric disc sander

54 . Sewing machine
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beds was shown previously . Again using the
same basis for rate of patient referrals to the
department (30 per cent of rated bed capacity),
the large unit should accommodate 150 pa-
tients a day. The actual clinic load would be 60
patients (40 per cent of 150), or about 30 in
each of two sessions .
The unit as presented was planned on the

basis of 31 patients . Using 61 sq ft per person,
the gross area allotted the entire unit is approx-
imately 1,880 sq ft . Net area of the clinic is
about 1,450 aq ft, or 47 sq ft per person.

This increased space per person over that
allowed in the smaller unit is the result of
adding two activities requiring bulky equip-
ment and separate rooms. These are ceramics
and printing . It was also deemed essential
to have a separate ward preparation room to
serve the increased number of ward patients .
To allow for a necessary dispersion factor,
10 extra work stations are provided in the
clinic . The larger unit therefore contains the
following sections :

1 . Clinic, including weaving and table activ-
ities area, bench activities, printing unit,
ceramics unit .
2 . Office .
3 . Storage.
4 . Ward preparation area .
Three therapists plus three assistants could

run clinic and wards.
Space requirements for the various activities

were determined from the following estimate :

3. Library
4. Conference room
5. Lobby and wailing
6. Toilets : public, personnel

DIAGNOSTIC S TREATMENT

Laboratory :
1 . Office
2. Clinical
3. Pathology
4. Bacteriology
5. Washing and sterilizing

Suites :
1 . Basal metabolism and electrocardiology
2. Morgue and autopsy
3. Dental
4. Eye, ear, nose and throat
5. Electroencephalography
6. Radiology

Physical therapy :
1 . Electrotherapy
2. Hydrotherapy with exercise
3. Small gymnasium

Pharmacy department
Occupational therapy:

1 . Space for small woodworking tools
end benches for carpentry, metal work, leather
work, printing, weaving, rug making, etc.

2. Office
3. Storage room

OUTPATIENT EXAMINATION AND
TREATMENT
Office space for:

1 . Psychiatrists
2. Psychologists
3. Social workers
4. Nurses
5 . Health educators
6. Occupational therapists
7 . Rehabilitation counselors
8 . Recreation therapists
9. Clerical operators

10 . Aides
11 . Research analyst
12 . Group therapy and conference

(Lobby, waiting space, and toilets may be com-
bined with those in the administrative area .)

INPATIENT FACILITIES

Facilities may be required for the following
types of patients grouped in accordance with
the local program. (Separate spaces for male
and female . Treatment and diagnosis spaces
for each category.)

Patients' categories :
1 . Now admissions
2. Quiet ambulant
3. Disturbed
4. Alcoholic
5. Criminalistic
6. Day care
7. Night care
8. Children

a. Emotionally disturbed
b. Retarded

Each patient care unit :
1 . Waiting space for visitors
2. Doctors' offices and examination rooms
3. Offices for psychologists, social work-

ers, therapist or others as required
4. Nurses' station and toilet
5. Conference room
6. Therapy space
7. Day room(s)
8. Utility room
9. Pantry or nourishment preparation

10 . Dining room
11 . Washroom and toilets
12 . Patients' lockers
13 . Showers end bathrooms

Variations for Hospital Types The larger plan is
suitable for general medical and surgical hos-
pitals, psychiatric hospitals and, with minor
changes in equipment, for hospitals treating
physical disabilities . Several units might be
used for very large psychiatric hospitals.
Pediatric hospitals are seldom as large as 500
beds ; if so more personnel are needed .

Compiled by the Architectural and Engineer-
Ing Branch, Division of Hospital and Medical
Facilities, U.S. Public Health Service; August
Hoenack, Branch Chief

CHECKLIST OF SPACES FOR A COMMUNITY
MENTAL HEALTH CENTER

Facilities listed are those that may be required
in the overall programs of mental health cen-
ters. They can be in one or several buildings
on one or several sites, even under one or
several cooperating ownerships. The list is for
review by architects and administrators when-
ever new facilities are planned.

ADMINISTRATION

Office space for:
1 . Director
2. Assistant director
3. Nursing director
4. Secretaries and typists
5. Business office

Ancillary spaces :
1 . Record room
2. Staff lounge

14 . Storage (for recreational and Occupa-
tional therapy equipment)

15 . Supply and linen storage
16 . Janitors' closet
17 . Stretcher alcove

Minimum room areas:
1 . 80 aq ft per bed in alcoves and four-

bed rooms
2. 100 sq ft in single rooms
3. 40 to 50 sq ft per patient in day rooms,

preferably divided into one large and one smell
room

STERILIZING AND SUPPLY FACILITIES

(Sufficient to serve both outpatients and in-
patients .)

SERVICE DEPARTMENT

Dietary facilities :
1 . Main kitchen and bakery
2. Dietitians' office
3. Dishwashing room
4. Refrigerators
5. Garbage collecting and disposal facili-

ties
6. Can washing room
7. Day storage room
8 . Staff dining room

Housekeeping facilities :
1 . Laundry
2. Separate sorting room
3. Separate clean linen and sewing room
4. Housekeeper's office end storage (near

linen storage)
Mechanical facilities :

1 . Boiler room and pump room
2. Engineer's office
3. Shower and locker room

Maintenance shops:
Carpentry, painting, mechanical, repair

rooms
Employees' facilities :

Locker, rest, toilet and shower rooms for
various categories
Storage :

1 . Medical retards
2. General storage (a minimum 20 sq fl

per bed to be concentrated in one area)

GENERAL HOSPITAL LABORATORY

Preliminary Planning

Locate the department as favorably as possible
for the laboratory staff and the ambulant
inpatients and outpatients . A space on the first
floor near an elevator is preferable . Also, an-
other determinant in locating the laboratory is
the consideration for future expansion.

In determining the overall size of the labora-
tory, the first concern is the individual techni-
cal units . It is only after the size of these units
has been established and an architectural lay-
out has been developed to fit the program
that the sum of the areas can accurately reflect
the size of the laboratory department .

The square-loot-per-bed ratio is no longer
considered a desirable guide in determining the
size of a hospital department because of the
wide variation of such factors as type and size
of hospital, pattern of usage, growth of the
community, and medical practice . Plans for the

Planning the Laboratory for the General
Hospital, Public Health Service, Dept . of
Health . Education, and Welfare, 1963 .

of No . of
Activity patients patients

Wood, plastics, metal . . . . . . . 22 7
General crafts (table

activities) . . . . . . . . . . . 64 19
Ceramics . . . . . . . . . . . . . . 9 3
Printing 5 2

100 31
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laboratory area should be based on wor4
volumes within specific ranges, such at
40,000-75,000 tests, or 75,000-120,000 tests
The key to this method is to estimate the wor4
volume and its breakdown into work units for
hospitals of different sizes .
The following is an outline of the procedure

which may be used in estimating needed lob
oratory space, based on the number of tests
performed, personnel, and equipment .

1 . Break down the total volume of work intc
units, such as hematology, urinalysis, chem
istry, as previously noted .

2 . Determine the number of technologists
required in each department . The date shown it

Table 1 may be used as a basis for this deter
mination .

3 . Determine the necessary equipment anc
space for the number of technologists required

For the purpose of developing guide material
the Architectural and Engineering Branch of
the Division of Hospital and Medical Facilities
collected data from 360 hospitals in additior
to the data compiled by the Committee or
Laboratory Planning of the College of American
Pathologists . Tables 2, 3, 4, and 5 present
these data .
Many laboratories show annual workload

increases of about 10 percent, thus doubling
the work volume in approximately nine years.

This annual increase should be considered
during the planning stage of the laboratory .
However, improved techniques and automation
suggest that it may be possible for a greater
volume of work to be done in the same work
area size.

Laboratory Guide Plan
Plan A is a suggested plan for a hospital labora-
tory service with an estimated workload of
70,000 to 120,000 laboratory tests annually .
For planning purposes, this laboratory is de-
signed to serve a general hospital of 150 to 200
beds . The nontechnical staff would include one
or more laboratory helpers in the glasswashing
and sterilizing unit and a clerk-typist and secre-
tary in the administrative unit . (See Fig . 1s .)
The laboratory services of a general hospital

having this work volume would require work
areas for six main technical units : hematology,
blood bank, urinelysis, biochemistry, histology,
and serology-bacteriology .

The block plan has been utilized here, as it
provides a good functional relationship for all
units . The pathologist's office in the center
provides for easy supervision of the work sta-
tions ; the hematology unit is near the waiting
room ; the bacteriology unit is at the end of the

laboratory, yet near the washing and sterilizing
areas ; and the histology unit is near the path-
ologist's office .

Other schemes similar to that shown in Plan
D or a typical wing arrangement with a corridor
down the center would also be satisfactory .

In the technical area of Plan A, the open plan
arrangement (except for the histology and
serology-bacteriology units) has several ad-
vantages over the "separate room for each unit"
scheme for hospitals of this size . These advan-
tages include : easier supervision ; common use
of such equipment as desks, refrigerators,
and centrifuges ; flexible use of personnel ;
and more available space since many doors
and partitions are eliminated . If desired, parti-
tions could be erected between each unit, as
indicated on the plan for the histology and
serology-bacteriology units .

Laboratory Module for Tachical Area Maximum
flexibility is desirable in the technical work
areas of the laboratory department . In the
plans, this has been achieved by using a mod-
ule of approximately 10 by 20 ft, with s similar
arrangement for each module . Each one con-
sists of two standard laboratory workbenches
12 ft long, 30 in . deep, with a working surface
or counter of about 23 in ., and a reagent shelf .
Knee spaces are indicated where needed for

TABLE 1 Tests Performed Annually per Medical Technologist'

Laboratory Unit Tests

Hematology 13,400
Urinalysis 30,720
Serology 11,520
Biochemistry 9,600
Bacteriology 7,680
Histology 3,840
Parasitology 9,600

" These figures were derived from data developed by Seward E. Owen and
Edmund P . Finch, presented in two articles published in Modern
Hospital, June and October, 1957. Titles of the articles are : "How toCalculate the Laboratory Work Load " and "How to Measure Laboratory
Productivity"

TABLE 4 Tests Performed Annually in Each Laboratory Unit

General Hospitals-150-200 Beds

Technologists
Required

Unit Low High Median Median High

Urinalysis 6,200 20,100 11,300 0 .4 7
Hematology 29,800 81,200 35,800 2 .5 5 .6
Serology 3,600 13,500 6,800 0 .6 1 .1
Biochemistry 2,300 19,600 6,600 0 .7 2 .0
Porasitology " - - - - -
Bacteriology 400 4,700 1,800 0 .2 0 .6
Histology 700 5,100 1,800 0 .5 1 .3
Basal Metabolism 30 700 400
Electrocardiograms 800 4,200 1,300
Blood Bank Tests 130 23,200 4,500 1 .0 2 .0
Transfusions 800 2,000 1,000
Other 500 9,600 1,700

TOTALS 5 .9 13 .3
" Included with urinalysis

TABLE 5 Tests Performed Annually in Each Laboratory Unit

General Hospitals-100-149 Beds

Technologists
Requir ed

Unit Low High Median Median High

Urinalysis 3,000 9,000 4,800 0 .2 0 .3
Hematology 9,000 37,000 20,200 1 .4 2 .5
Serology 220 5,600 3,500 0 .3 0 .4
Biochemistry 1,300 5,300 2,800 0 .3 0 .6
Bacteriology 85 3,800 700 0 .09 0 .5
Histology 700 3,100 1,500 0 .4 0 .8
Porasitology 200 250 200 0 .02 0 .02
Basal Metabolism 20 300 60 - -
Electrocardiograms 300 3,300 650 0 .5 1 .0
Blood Bank Tests 20 9,200 2,800
Transfusions 400 1,300 700
Other 80 7,300 400

TOTALS 3 .21 6 .12

TABLE 2 Tests Performed Annually in General Hospitals

Hospital
Bed Size

Number of Tests
Low High Median

50- 99
100-149
150-200

12,000
24,000
55,000

25,000
75,000
163,000

19,000
39,000
69,000

TABLE 3
Hospitals

Utilization Index of Laboratory Services in General

Hospital
Bed Size

T es t s pe r Patient Day
Low High Median

100-149
150-200

1 .05 2 .02 1 .29
1 .08 2 .67 1 .32
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the laboratory and the clerk-typist is recom-
mended . This enables her to quickly notify the
technical personnel when a patient arrives and
also to transfer phone calls for information
concerning a laboratory report .
The pathologist's secretary is also located

in this area, near the pathologist's office . She
takes dictation and handles all the pathologist's
correspondence, surgical pathological reports,
and autopsy protocols .

Venipuncture Cubicle . A venipuncture
cubicle is provided where blood specimens
are taken from the ambulant patients sent to
the laboratory .

Specimen Toilet . A specimen toilet is pro-
vided in this area for the collection of urine
and stool specimens ; a pass window opens
directly into the technical area near the urinal-
ysis unit .
Basal Metabolism-Electrocardiography Room.
A room is also located here for basal metab-
olism tests and electrocardiograms, end when
necessary, to obtain blood from donors . A
desk is provided in this room to permit han-
dling of paper work . A lavatory is also pro-
vided .

Pathologist's Office . The pathologist's
office is located so that he may have easy
access to the technical areas of the laboratory,
particularly the histology unit . This office is
separated by a glass partition which permits
the pathologist to observe the technical work
areas. A draw curtain may be used when he
desires privacy. Those who wish to consult
the pathologist have access to his office
through an entrance from the administrative
area .

Auxiliary Service Areas The auxiliary service
units are located adjacent to the administrative
area and are easily accessible to the technical
areas .

Glass Washing and Sterilizing Unit . The
glass washing and sterilizing unit is close to the
serology-bacteriology and the biochemistry
units which will utilize such services more
often than the other units . A separate door
leads directly into the zero logy-bacteriology
unit so that contaminated glassware need not
be transported through other work areas .

Within this unit are located a water still,
pressure sterilizer, sterilizing oven, and pipette
washer . Storage cabinets are also provided for
stock items of glassware, chemicals, and
reagents . A hood over the sterilizer* and water
still is used to exhaust the heat generated by
the equipment . Utility carte used to transport
dirty glassware from the various laboratory
units to this area are parked in this unit .

Locker and Toilet Facilities . Separate
locker and toilet facilities are provided within
the laboratory department for the medical
technologists . This convenience reduces the
time personnel must be away from the work
areas . Since most medical technologists are
females, lockers have been provided for them
in the department . However, where male tech-
nologists are employed, lockers should also
be provided for them, either in the laboratory
or in another location .

Optional Services . Clinical photography,
medical illustration, and research facilities
are not included in the plan because of their
specialized requirements . If these services
are to be part of the laboratory department,
revision and expansion of the plan will be
necessary .

Guide Plans for Smaller Hospital Laboratories

Plan B is a suggested guide for a general hos-
pital laboratory service having an anticipated

along the interior wall opposite this unit where
chemical apparatus, such as colorimeter, flame
photometer, spectrophotometer, and carbon
dioxide gas apparatus are placed . Adjacent
to the instrument table is an analytical balance
on a vibration-free table or other type of sup-
port . By placing this apparatus away from the
busy preparation and test procedure work
areas, personnel can use the apparatus without
interference from other procedures . It also
lessens the possibility of damage to the equip-
ment by the accidental spillage or splattering
of chemical reagents .
A centrifuge, refrigerator, and desk are pro-

vided along the interior wall opposite the unit
for the use of the personnel in this unit . The
desk and refrigerator are shared with the
urinalysis and the hematology units .

Histology Unit. The histology unit is
assigned a standard module, separated from
the other units by a partition to prevent odors
from spreading to other areas . It is located
near the pathologist's office since the medical
technologist here works under his direction
and supervision .
Along one half of the module, an area is

utilized by the pathologist to examine surgical
and autopsy specimens and to select the tis-
sues for slide sections to be prepared by the
technologist . An exhaust hood is provided over
this section, as shown in the plan (No . 53),
to draw off disagreeable odors from specimens
and solutions . The remainder of the module
is used for the processing and staining of
tissues . Knee spacss are provided, one at each
of the specialized work areas . The workbench
is 30 in . high with a 22- or 23-in .-deep working
area, cabinets and drawers below the counter,
and a reagent shelf . Wall-hung cabinets are
provided for additional storage . A utilky sink is
provided at the end of the workbench .

Serology-Bacteriology Unit . The serology
and bacteriology work is combined in one stan-
dard laboratory module, where a half module
is assigned to each unit . Culture media for use
in bacteriology are prepared in the bacteriology
work area and sent to the sterilizing unit for
sterilization .
The workbenches are 30-in . high with a 22-

or 23-in .-deep working area, and are provided
with reagent shelves . A knee apace is provided
in each workbench since most of the proce-
dures are done in a sitting position . A utility
sink is provided for the personnel in both units,
but the bacteriology unit also requires a sink
for the staining of slide* . A fume hood is pro-
vided to prevent the spread of possible infec-
tion to personnel when preparing specimens
from suspect cases of tuberculosis, fungus, or
virus diseases .
A centrifuge, refrigerator, and incubator are

provided along the interior wall within the unit .
A desk is also conveniently located for the use
of the personnel .

This module is partitioned and separated
from the other units by a door to reduce con-
tamination of air and the hazard of infection to
personnel in the other lab areas .

Administrative Area The administrative area
is separated from the technical work areas so
that the nonlaborstory personnel need not
enter the technical areas . This is the central
control and collection point for receiving speci-
mens and is the reception area for the patients
and the hospital staff who come to the labora-
tory .

Waiting Room . A waiting area, with con-
ventional waiting room furnishings, is provided
for the ambulant patients . In this area, a desk
is provided for a clerk-typist . An intercommuni-
cation system between the technical areas of

personnel who perform tests from a sitting
position . Drawers, cabinets, and shelves are
provided below the work counter for daily
equipment and supplies . This arrangement pro-
vides a 5-ft aisle between workbenches, which
is considered optimum for movement within
the working area . Equipment such as cen-
trifuges, refrigerators, and desks, which may
be used jointly by the personnel, is located
opposite the units along the interior of the
technical work area.

Technical Areas Hematology-Blood Bank Unit.
A standard module is assigned to the hems-
tology-blood bank unit . One half of this module
is provided with a workbench for procedures
such as hemoglobin tests, sedimentation rates,
staining, and washing of pipettes (in Plan A,
counter No . 7 on left side of unit) . Knee apace
and storage cabinets are provided below the
counter. In the other half of the module, a work-
bench 30 in . high, with three knee spaces, is
provided for technologists who are seated
during tests, such as those involving micro-
scopic procedures .
The micro-hematocrit centrifuge, because

of its noise and vibration when In use, is placed
in the general technical area along the interior
wall directly opposite the hematology unit . The
other equipment needed by this work unit,
such as e refrigerator, centrifuge, and record-
ing desk, is located conveniently opposite the
unit, where it is shared with the urinalysis and
the chemistry units .

It is assumed that the laboratory will obtain
blood for transfusions from other sources,
and, therefore, needs only facilities for blood
storage . A blood bank refrigerator is provided
for this purpose in the examination and test
room . Compatibility tests on the blood are done
in the hematology unit . A hospital which op-
erates a selfcontained blood bank, that is,
collects and does complete processing of all
blood, should provide a separate bleeding
room,processing laboratory, donors' recovery
room, and an office available for preliminary
physical examinations.

Urinalysis Unit. The urinalysis unit is
assigned one half of a standard module, con-
sisting of a workbench, 12 linear ft long and
30 in . high, and serves as the work area for the
microscopic and chemical examinations . Five
linear ft of the workbench and s knee space
are provided for personnel performing the
microscopic examinations ; the remainder of
the workbench is used for the chemical exami-
nations . A sink located at one end of the work-
bench provides a continuous working surface
for the technologists .

Biochemistry Unit. The biochemistry unit
requires an area that occupies one and a half
standard laboratory modules . The half module
is shared with the urinalysis unit and is used
for the necessary preliminary procedures that
are done prior to the actual chemical analyses .
A knee space is provided in this workbench
for personnel who perform titrations and other
procedures while seated . The adjoining module
provides workbench area where a variety of
chemical procedure* may be performed and
includes a fume hood for removal of vapors
and gases.
The workbenches for the chemical proce-

dures are about 36 in . high, with drawers and
cabinets below . The reagent shelves are used
to hold the chemicals needed during the pro-
cedures . Two utility sinks are provided, one in
each chemistry work area . Apparatus used in
this unit is cleaned by the personnel in the unit ;
test tubes, pipettes, and flasks are sent to the
central glass-washing area nearby .
An instrument table 36 in . high is located



Health

HOSPITALS
Laboratory

54. Easy chair
66. Wall-hung water closet
56 . Paper towel dispenser
67 . Grab bar, continuous
58 . Emergency call station (push button) connected

to buzzer at secretary's desk
59. Telephone outlet
60. Intercommunication system outlet
61 . Buzzer at receptionist's desk from emergency

calling stations
62 . Hook on toilet-side of door
63 . Fire extinguisher
64 . Pus-through between toilet and laboratory
66. Exhaust air grills near floor
66 . Wall cabinet
67. Refrigerator, 11 to . ft.
68 . Pipette washer
69 . Shelf, for pipette washer, 10 in . above floor
70 . Folding door
71 . Table for electrocardiograph
72 . Window
73 . Curtain
74 . Sink with electric waste disposal
75. Carbon dioxide cylinder
76. Gas cylinders under table
77 . Shelf for urine bottles

	

1y
78. Drawers with adjustable shelves, below counter

LEGEND

1 . Desk, 30 by 40 in ., single pedestal
2 . Filing cabinet, letter size
3 . Counter, 30-in. high
4 . Staining sink
6 . Cup sink
6 . Analytical balance
7 . Counter, 36-in . high
8 . Cabinets with adjustable shelves, below counter
9 . Electric strip outlets, continuous
10 . Bookcase
11 . Utility sink
12 . Gas outlet
13 . Table for magazines
14 . Suction outlet
15 . Compressed air outlet
16 . Table for instruments
17 . Straight chair
18 . Stool
19 . Two-compartment sink 8-in. deep ; drainboards-

noncorrosive metal ; peg boards above drainboards
20. Cabinet with trash receptacle on inside of door
21 . Utility cart
22 . Laboratory pressure sterilizer
23. Hot air oven
24. Incubator
25. Shelf or table for analytical balance
26. Centrifuge

27 . Table for Harvard trip balance
28 . Waste paper receptacle
29 . Refrigerator, 8 cu. ft .
30. Refrigerator, blood bank
31 . Worktable
32 . Micro-hematocrit centrifuge
33 . Examination table
34 . Lavatory
35 . Basal metabolism apparatus
36 . Electrocardiograph
37 . Hook strip
38 . Table, 24 by 36 in .
39 . Storage cabinets
40 . Water still, 2-6 gals . per hr .
41 . Adult scale
42 . Fume hood
43 . Double-pedestal office desk
44 . Office chair, swivel, with arms
45 . Noncorrosive metal work surface ; pitch to sink
46 . Typewriter desk
47. Posture chair
48 . Technicians' lockers
49 . Specimen receiving table
60 . Request file with pigeon holes
51 . Slide file cabinet
52 . Microscope table
53. Exhaust hood

Fig . 1

	

(a) Plan A (70,000 to 120,000 tests annually) for average size of 150 to 200 beds. (b) Plan B
(40,000 to 75,000 tests annually) for average size of 100 to 150 beds. (c) Plan C (20,000 to 30,000
tests annually) for less than 100 beds .
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(a) Plan A (70,000 to 120,000 tests annually) for average size of 150 to 200 beds . (b)

Plan B (40,000 to 75,000 tests annually) for average size of 100 to 150 beds . (c) Plan C (20,000 to

30,000 tests annually) for less than 100 beds.
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annual workload of 40,000 to 75,000 tests . The
estimated technical staff required to handle
this workload is 4 to 7 medical technologists,
based on the annual workload per technologist
(Tables 1 and 5) . The nontechnical staff would
include one or more laboratory helpers in the
glass washing and sterilizing unit and a secre-
tary to handle the administrative work . This
plan provides for a laboratory department
having a full-time pathologist . It is assumed
that a histology unit will be needed .
A laboratory service performing a yearly

volume of 40,000 to 75,000 tests requires the
same types of technical units as one that
handles 70,000 to 120,000 laboratory tests .
The space requirements for the technical work
areas of the units are reduced, however, be-
cause the workload is less and fewer technol-
ogists are needed . (See Fig . tb .)

Technical, Administrative, Auxiliary Areas .
The plan provides four laboratory modules
where the technical procedures performed
include hematology, urinalysis, biochemistry,
histology, and serology-bacteriology . Only the
biochemistry unit is reduced in area because
of less work and simpler procedures . The de-
creased work volume in the other units does
not warrant further reduction of their work
areas .

The principle of having equipment such as
centrifuges, refrigerators, and recording desks
close to the working unit which is to use them
was followed as in Plan A .

Because of the decreased workload, the
working area and the space for clerical per-
sonnel also are reduced .

The glass washing, sterilizing, storage space,
and technicians' locker facilities also are
reduced .

Plan D presents a design which might be
used for a laboratory service in a small hos-
pital . It allots the same areas for the technical,
administrative, and auxiliary service units that
Plan B provides, but the total square footage is
less . However, more difficulty is encountered
in providing as efficient a relationship between
the administrative and auxiliary services and
the technical laboratory units as in the plans
for larger departments . (See Fig . 2 .)

Plan C is a suggested plan for a general
hospital laboratory service handling an annual
workload of from 20,000 to 30,000 tests . The
estimated technical staff required to handle
this workload is 2 to 3 medical technologists,
based on the workload per technologist and the
annual volume of tests (Tables 1 and 2) . The
nontechnical staff would include one labora-
tory helper and a clerk-typist . (See Fig . 1c .)

The utilization of the standard laboratory
module previously described permits even the
small laboratory to be divided into technical,
administrative, and auxiliary service work
areas where the technologists may work in an
area designed for the specific task .

Because of the decreased workload in a
laboratory of this size, it is feasible to combine
the hematology, bacteriology, and serology
units by providing half a module for hema-
tology and the other half for bacteriology and
serology . A second module is provided for
urinalysis and biochemistry, storage space,
and refrigerator . Only the more common and
simple laboratory procedures would be done
in these units.
A glass washing and sterilizing area is pro-

vided directly opposite but apart from the tech-
nical work areas .
The administrative area provides a small

waiting room where a clerk-typist receives
patients and laboratory requests and speci-
mens . In this area, a room is also provided
for performing basal metabolism tests and

and repairs with a minimum of disruption of
normal laboratory services . A sufficient num-
ber of valves, traps, and cleanout openings
should be installed and should be located so
as to permit maximum use of the facilities
during repairs .

Laboratory benches are usually placed at
right angles to and adjoining outside walls to
effectively utilize space . This location of the
benches simplifies, to some extent, the arrange-
ment of the piping systems by installing verti-
cal lines in the outside wall and mounting the
horizontal piping on this wall . This arrange-
ment is particularly advantageous for the waste
vent stacks which must be carried vertically
to the roof . Removable panels between the
bench islands on the outside wall provide easy
access to the main piping systems and sec-

electrocardiograms . This room also can be
used for obtaining blood specimens from
ambulant patients .

Utility Services

The utility service systems required in the op-
eration of the laboratory include water, waste,
gas, vacuum and compressed air . Because of
the importance of these systems, the need for
continuity of service, and the probability of
future expansion, careful study is necessary in
designing them for safety and efficiency .

Piping systems should not be exposed be-
cause they create housekeeping problems as
dirt collectors and may be hazardous ; many are
noisy and unsightly . They should be located
where they will be easily accessible for service

Fig . 4

	

Diagram of piping behind laboratory workbenches .

Fig . 3

	

Perspective view of laboratory for general hospital of 150 to 200 beds .

Fig . 2

	

Plan D alternate plan (40,000 to 75,000 tests annually) .
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labor-delivery unit for approximately 1,500 births per year.

tionalizing valves . Branch lines may be carried
from the horizontal wall piping through the

center of the island to serve the benches on

both sides . (See Figs . 3 and 4 .)
For safety purposes and to facilitate repairs,

each individual piping system should be plainly
identified by color, coding, or labeling . All
waste piping should be of a noncorrosive mate-
rial and should be discharged to a dilution pit
or should be carried to a point in the piping
system where the discharge will be diluted
by waste from other areas .

Laboratory sinks should be made of noncor-
rosive materiel and should be designed for
laboratory service . A waste grinder under the
sink in the serology unit is highly desirable
for disposal of clotted blood which may other-
wise clog the drain .

LABOR-DELIVERY SUITE

Locating the Delivery Suite
Since the labor-delivery unit is basically self-
sufficient, it may be located adjacent to the
newborn nursery and maternity unit or else-
where in the hospital ; wherever possible, it
should be located on the same floor . Transpor-
tation of mother and infant is reduced and
maximum utilization of staff is obtained when
all three units are together .

However, in large hospitals requiring more
than one maternity nursing unit, another loca-
tion may be required .

Planning the Labor-Delivery Unit in the Gen-
eral Hospital, Public Health Service, Depart-
ment of Health, Education, and Welfare, 1964 .

Functional Arrangement of the Delivery Suite

The delivery suite includes three areas of
activity : labor, delivery, and recovery . Proper
sequential arrangement of labor, delivery, and
recovery areas within the labor-delivery unit
facilitates patient care and aids the staff in
carrying out proper medical techniques and
practices . (See Fig . 1 .)

Labor, delivery, and recovery rooms should

be located and related for easy movement of

patients from one area to another and for good

patient observation . In large suites, locating

service facilities on subsidiary corridors may

help to reduce and control traffic .
From the standpoint of asepsis, location of

delivery rooms and service facilities is critical .

A location as remote as practicable from the
entrance to the suite will reduce traffic, cause
less air turbulence, and provide greater privacy
for the patient .

Scrub-up areas should be adjacent to delivery
rooms so that attending physicians can ob-
serve delivery room procedures and the con-
dition of the patient .
A medical preparation facility serving labor

and delivery areas should be convenient to
both, accessible only to authorized personnel .
This is usually located at the nurses' station or
control area .

Storage for flammable anesthetics may not
connect directly with anesthetizing areas .

A soiled holding room should be convenient
for preparing the delivery room for a sub-
sequent patient and for retaining soiled articles
for disposal, processing, or return to central
service .
Since the exact time of birth can seldom be

determined, labor rooms should be close to

delivery rooms but not so close that the two
areas are intermixed or that patients in labor
can overhear or view delivery room procedures .

A subsidiary corridor, if placed with a
separate access to labor rooms, will permit
the husband to visit in the labor room without

passing through the main corridor and may

also serve as a lounge area for ambulant pa-
tients and authorized visitors .

A recovery room should be located within

the unit in an area : (1) adjacent to delivery

rooms, or (2) near the main entrance to the

unit . The determining factor may be the policy

on permitting visitors to the recovery room . If

no visitors are permitted, the first location has

the advantage of immediate accessibility to

delivery rooms and close proximity to the

attending staff . The second location enables

the husband to visit the patient without enter-

ing more restricted areas of the unit .
The location of the nurses' station will be

determined to some extent by the size of the

delivery suite and the nursing staff . A nurses'

station for a unit of more than two delivery

rooms should be placed near the entrance to

serve as a control center for admitting and

directing patients and performing other admin-

istration procedures without permitting these
activities to interfere with other areas of the
unit . If continuous attendance is difficult

because of a small staff, the nurses' station

may be located between labor and delivery
areas so that nurses' travel to observe patients,
keep charts, and participate in delivery room

procedures is reduced .
Locker and toilet facilities for the obstetri-

cal nursing staff and attending physicians

should be included within the unit and
arranged so that they will not enter clean areas

in street clothes and will avoid exposure to con-

taminated areas after changing to obstetric
garments. Where possible, entrances to these

facilities from outside the unit are desirable .

The doctors' lounge and sleeping accom-
modations should be located within the unit
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adjacent to their locker facilities so that the
physicians may be immediately available for
patients' needs . Even in the smallest hospitals,
sleeping accommodations near the labor-
delivery unit should be available to attending
physicians .

Dictation facilities should be located in or
near the doctors' lounge .

Admitting and Preparation Various methods are
used to admit maternity patients :

1 . Through the main hospital admitting desk
and then either to a maternity nursing unit or
to a labor room in the delivery unit .
2 . Directly to labor rooms in the delivery

suite .
3 . In an admitting and preparation unit .

An admitting and preparation unit is desirable
in hospitals where a large daily patient load
makes it necessary, after observation, to group
patients : those to be returned home, those
to be sent to the nursing unit, and those to
be admitted to the labor-delivery unit .

It such a unit is provided, two locations are
feasible : (1) adjoining the hospital admitting
area, and (2) adjacent to but not a pert of the
delivery suite . The first location facilitates the
admitting process and permits immediate
patient examination, provided the obstetrical
staff is available, and it also prevents patients
not in labor or those destined for isolation from
entering maternity nursing areas . The second
location concentrates obstetrical staff activi-
ties in a single area of the hospital and allows
immediate availability of the delivery suite in
emergency cases .

labor ROOMS

	

Labor rooms should provide maxi-
mum comfort and relaxation for the patient and
should have facilities for examination, prepara-
tion, and observation . Unless an admitting and
preparation unit outside the labor-delivery unit
is available, the patient may be admitted
directly to the labor room .

Although traditional practice has permitted
two or more beds in labor rooms, single oc-
cupancy rooms are recommended . They elimi-
nate the necessity for a patient preparation
room, separate infectious patients, provide
greater privacy, end if in accordance with hos-
pital policy, permit the husband to visit the
patient during labor . These rooms should have

:C
minimum floor area of 100 aq ft . Multiple
cupancy rooms should have not less then 80

sq ft per bad . If only one delivery room is re-
quired, one labor room should be arranged as
an emergency delivery room end should have
a minimum floor area of 180 sq ft .
A toilet and lavatory for each labor room

provides privacy for the ambulant patient, and
reduces bedpan services ; however, patient's
use of the toilet should be controlled . If individ-
ual toilet rooms are not provided, a single
toilet room convenient to all labor rooms will
suffice .
One shower and dressing cubicle is suffi-

cient for the labor room area . If admittance,
preparation, and shower facilities are located
outside the unit, the labor area shower may be
omitted . Each labor room should have a lava-
tory with gooseneck-type spout and foot- or
wrist-operated controls, soap dispenser, and
paper towel dispenser for handwashing by the
patient, the nurse, and the physician .
The minimum width for labor room doors

is 3 ft 8 in . However, to provide for the passage
of beds or stretchers, 4 ft is recommended .
Each labor bed should be furnished with oxy-
gen and suction outlets and nurses' calling
stations. Controls to provide adjustment of the
level of general room lighting and the bed light
are desirable . Air conditioning is recom-

mended. Music, piped into each labor room
end controlled at the nurses' station, may be
considered for the comfort of the patient . A
cut-off in each room is required .

Delivery Room In designing and equipping the
delivery room, every facility for the welfare and
safety of the mother and the newborn child
should be incorporated . Basic considerations
include the immediate availability of equipment
and supplies, built-in protection against an-
esthetic explosion, auxiliary electrical systems
in case of power failure, an adequate air-con-
ditioning system, and finishes that promote
aseptic conditions .

Space allowance for equipment and for the
staff to circulate freely is a primary factor in
determining the size of a delivery room . A clear
floor area approximately 17 ft 6 in . square is
generally large enough .

The position of the anesthesiologist in the
delivery room is determined by the arrange-
ment of the backup table in the delivery room .
This table is located in the cleanest area of the
delivery room, away from all traffic and oppo-
site the entrance to the sterilizer and scrubup
areas . The feet of the patient are usually lo-
cated nearest the backup table with the ob-
stetrician at that end and the anesthesiologist
at the opposite end . Since most anesthesiol-
ogists are right-handed, their equipment is
located on the right, and it is desirable to place
the door so that the anesthesiologist's equip-
ment can be located where it need not be
moved when the patient is brought in .

The view box should be located behind the
anesthesiologist so that the circulating nurse
may insert or remove films and the obstetrician
may observe it without turning .

It is assumed that cesarean sections will
be performed in the surgical suite .

A minimum ceiling height of 9 ft is required
for an obstetrical light . Additional height is
advantageous and may be required for some
types of lighting fixtures .

Oxygen end vacuum wall outlets should be
installed near the bassinet location for use in
resuscitation .

Built-in cabinets in the delivery room should
be kept to a minimum and used for storage of
such supplies as sutures and special instru-
ments .

The minimum width for the delivery room
door in 3 ft 8 in . ; however, 4 ft is recommended
since patients will often be moved to the de-
livery room on a labor bed .

An emergency call system, foot- or elbow-
operated, must have stations in each delivery
room with a dome light and buzzer in the corri-
dor over each delivery room door and in locker
rooms, lounge, nurses' station, end other such
areas . A nurses' intercom system must be pro-
vided between these same areas .

Recovery ROOM The recovery period, after de-
livery, is critical and may last from 1 to 3 hours .
During this period the mother requires close
observation and special care by the labor-
delivery nursing staff . Some hospitals insist on
continuous bedside attendance during this
time . Various locations may be used for pa-
tients during the recovery period : a delivery
room, a labor room, a bed in the maternity
nursing unit, or a recovery room used exclu-
sively for this purpose .

The recovery room has generally been
accepted as s necessary facility in the delivery
suite end should be considered for any hospital
requiring three or more labor beds . A recovery
room provides a location for recovering pa-
tients, frees the delivery or labor room for
cleanup prior to occupancy by another patient,

concentrates patients in similar condition,
and facilitates the special nursing care re-
quired .

In designing the recovery room, provision
should be made for easy movement of stretch-
ers or beds . If a number of patients will be
cared for, a separate entrance and an exit may
be advisable. Space should be provided for a
nurse's desk, an instrument cart or table, a
clean supply cart, a soiled linen hamper, and a
waste receptacle . The nurse's desk should be
large enough for a telephone, charts, a nurses'
calling station, and forms and writing material .
Cubicle curtains at each stretcher location
should allow clearance for attending the patient
from either side . Oxygen and suction outlets
and a nurses' calling station should be installed
et each stretcher position . Glass view panels
between the room and the corridor facilitate
observation .

Nurses' Station The nurses' station is the ad-
ministrative end control center of the labor-
delivery unit . Its size, complexity, and location
will be determined by the extent of responsi-
bilities charged to the obstetrical supervisor
as well as by the size and staffing of the suite .

If patients are admitted directly to the labor-
delivery unit, the nurses' station may be re-
sponsible for admitting procedures . Inventory
end requisitioning of supplies may be handled
et the nurses' station, although central service
would assume this responsibility under a com-
plement system .

If office records are extensive, file cabinets
may be necessary. In large units, an office for
the obstetrical supervisor may be required . A
bulletin board should be provided for work
schedules and hospital bulletins . A desk-height
counter for the master station of the nurses'
calling system, medical records, and a tele-
phone may be adequate if the daily workload
is small .

Doctors' Lockers and Lounge This area should
contain a locker room, a toilet and shower
room, a lounge, and sleeping accommodations .
If the staff is not large enough to warrant
separate facilities, a toilet-shower room and
combined locker-lounge-sleeping room may
serve staff needs .

In hospitals with only one delivery room,
a minimum of 6 lockers is recommended ; in
those with more then one delivery room, a mini-
mum of 5 lookers per delivery room is recom-
mended . The minimum size recommended for
a locker is 12 by 18 by 60 in.
Space should be provided in the locker room

for a cart for clean scrub suits and a hamper
for soiled linen .
The lounge should accommodate a couch,

chairs, bookcase, magazine table, and a tele-
vision set . A recessed film illuminator should
also be provided . If dictation booths are not
provided, a suitable desk and chair for this pur-
pose should be included in the lounge .

Sleeping accommodations for the attending
staff should be provided . For flexibility of use
by either male or female doctors, it is prefer-
able to provide single occupancy rooms for this
purpose . In addition to the bed, furnishings
should include chair and night table . If only
e combined locker-lounge-sleeping room is
required, the couch should open to make a bed .

Scrub-up and Substedlizing Areas Hand scrubbing
by the obstetrician and nurse is an essential
part of delivery technique . Facilities should be
next to the delivery room so that the physician
can see into the delivery room through a glass
view-panel while scrubbing . On the plan shown
in this publication the scrub-up and substeril-
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bility of the radiation from the stored con-
tainers interfering with the use of these instru-
ments. Also, the isotope area is on an outside
wall and as far as possible from the corridor .
Two instruments are utilized in this plan,

both of which, for the sake of economy, can be
operated from the same scalar (10), mounted
on a cart . However, in terms of flexibility, a
separate staler for each of the instruments
might be preferable . The scintillation well
counter (6) is located on the work counter, at
the opposite end from the isotope storage area .
The detector for thyroid uptake work (8) is
used in conjunction with a patient examining
table (7) ; both can be enclosed by a curtain (17)
for patient privacy . A hook strip (18) is pro-
vided in this area for patient clothing .

The desk (12), chair (14), and filing cabinet
(13) are for the use of the isotopes technician.
It may be desirable to file records for patients,
radiation monitoring, and isotope shipments in
this area .

Because certain radioactive drugs require
refrigeration, a small under-counter refrigera-
tor might be added to this room . On the other
hand, because the quantity of this heat-labile
material commonly on hand in a limited isotope
operation is small, the use of refrigerator space
in another department, such as the clinical
laboratory, might be feasible . If refrigerator
space in another department is used, the radio-
active material should be adequately labeled
as to its radiation hazard and properly shielded
before it leaves the isotope department . A third
possibility would be the acquisition of one of
the new miniature refrigerators, which are in-
expensive, can be used on a counter top, and
provide approximately 1 cu ft of interior space.

Plan 2 Plan 2 shows a two-room arrangement
in which facilities are included for diagnostic
scanning procedures and for occasional intre-
cavitary therapy with radioactive phosphorus
or gold, in addition to the general types of diag-
nostic procedures that would be done in the
facilities shown in Plan 1 . A larger overall
isotope workload with more frequent therapy
cases is also assumed. (See Fig. 1b .)

In the main room, two separate sinks are
utilized . The clean sink (5) is used only for
handling nonradioactive items, whereas the
disposal sink (5a) is used to wash glassware
contaminated with radioisotopes and to dis-
pose of radioactive waste. To minimize con-
tamination, the disposal sink should have an
elbow or knee control .
Isotopes are stored, as in Plan 1, behind lead

bricks on the work counter (4) at space marked
(A). A refrigerator (15) is provided below the
counter top conveniently nearby for the storage
of heat-labile items, and space is also planned
for a floor-type centrifuge (16) in this arse .
The detector for thyroid uptake work (8)

and the scintillation well counter (6) are op-
erated in this plan from two separate scalars
(10) . Because of the larger volume of work,
more work counter area is provided in this
room than in Plan 1 . The open floor space in
the center of the room is larger than might be
anticipated for a standard laboratory, to allow
for the positioning of a patient stretcher, so
that occasional intrecavitary isotope therapy
can be carried out here . The use of this room
instead of the patient's room for intracovitary
instillations has two advantages : the isotope
area is more easily and safely decontaminated
should spillage occur during the procedure ;
and movement of radioactive materiel through
the hospital is minimized. Curtains hung from a
ceiling track are used for privacy during these
procedures .

The smaller room accommodates the scan-

may be stored on shelves in the some storage
area . Shelves should be provided for equipment
such as pressure gauges . Large cylinders
should be stored upright in racks. Space for a
gas cylinder truck or carrier may be necessary .
The primary purpose of storage for these gases
and volatile liquids within the unit is to assure
availability over weekends and at night when
main hospital supply rooms may be closed .
Storage space for a 48-hour supply o1 gas is
considered maximum, and additional storage
space on the unit is not desirable .

Instrument Proesesing The processing of instru-
ments includes washing, preferably in a wash-
er-sterilizer or by hand, disassembling where
necessary, arranging for future use, and steril-
izing.
One o1 several methods may be followed for

instrument processing .
1 . Soiled instruments are washed in the

washer-sterilizer and sent to central sterile sup-
ply for processing . The plan shown is based on
this assumption .

2. Soiled instruments are sent directly to
central supply for processing . The washer-
sterilizer is required for emergency steriliza-
tion .

3. Processing may take place in the unit
under the direction of the obstetrical super-
visor. In this case a workroom is required .

Soiled Holding Raom All cleanup techniques in-
cluding housekeeping are originated in this
area, and soiled materials are placed here for
disposal or return to central sterile supply
for processing . This room will require a sink
with drainboards for gross cleaning, a flushing
rim sink for disposal of liquid wastes, a cart
for storage of cleaning materials, carte and
hampers to receive soiled articles, and a waste
receptacle . Germicidal solutions and utensils
used in cleaning should be stored here. If
placentae are saved, a domestic-type deep
freeze will be required .

RADIOISOTOPE FACILITY

Suggested Plans

Plans 1 and 2 in Fig. 1 show the relationship
between the workload and facilities required .

Plan I Plan 1 is intended for a hospital antici-
pating limited isotope use in which the bulk
of the workload will consist of relatively simple
diagnostic tests such as thyroid uptake studies
and occasional therapy using iodine-131 or
phosphorus-32 . Intracavitary therapy with
colloidal suspensions of radioisotopes is not
anticipated, nor are diagnostic procedures in-
volving organ scanning . The one-room arrange-
ment shown on Plan 1 may be sufficient in this
case . (See Fig. 1e .)
A work counter (4) with built-in sink (5) and

splashback is provided . Cabinets (3) and (1)
located above and below the counter, respec-
tively, provide storage space . Isotopes are
stored on the work counter at area marked (A)
behind lend bricks . Note that the area of the
counter reserved for the isotopes is at maxi-
mum distance from the radiation detection
instruments in the room, to minimize the possi-

Radioisotope Facilities in the General Hos-
pital, Public Health Service, Department of
Health, Education, and Welfare, 1966 .

izing areas are combined in one room . A door
between this room and the delivery room is
recommended. The area used for scrubbing
should be deep enough so that persons scrub-
bing will not interfere with traffic and so that
splashed water will not constitute a hazard .

If one scrub-up area is to be used for two
delivery rooms, at least three scrub sinks
should be provided .

The substerilizing area should contain a
high-speed washer-sterilizer for emergency
sterilization or for processing instruments .

Sapply and Equipment Stooge Supplies . The
main factor in determining the space allocation
for supply storage in the labor-delivery unit
is the method and frequency of issuing sup-
plies from central supply areas. Supplies in-
clude all items processed by the laundry and
central sterile supply and those issued from
central service . Excluded are pharmacy, anes-
thetic, or equipment items. All supplies should
be kept in hospital central service and issued
to the labor-delivery unit only after the required
processing.
Amore recent storage method uses the same

carte on which supplies are delivered from
storage of clean and sterile items. Supplies
used only in the delivery room are packed on
one cart and those for other use on other carts.
Clean supply carts may also be assigned to
doctors' and nurses' locker rooms for scrub
clothes and towels . This method requires a
clean supply room near the delivery rooms for
carts containing clean or sterile items.

Equipment Storage. Equipment that is in-
frequently used, such as delivery table parts
end duplicate equipment not in use, should be
stored in an equipment storage room in the
unit. This room should have shelves for small
items and floor space for larger equipment.

Medications A medication preparation room or
unit should be located near labor and delivery
rooms for storage and preparation of drugs,
including narcotics.

Medication preparation requires uninter-
rupted concentration by the nurse, and an
enclosure or room with glass viewing panels
is suggested for this function . A work counter
with storage for syringes and accessories and
a sink with gooseneck-type spout and foot or
wrist controls for handwashing are recom-
mended . If stepped shelves, sized for the
smaller medicine bottles, are provided, the
nurse can read labels quickly and arrange medi-
cines in the order desired. A wall cabinet is
suggested for bottles of solutions, and an eye-
level locked cabinet for narcotics should be
furnished. Since some medicine& must be
maintained below room temperature, a refrig-
erator is also required .

Anesthesia Fsciljtiee

	

Theanesthesiologist should
be consulted early in the planning stage to
determine design requirements for anesthe-
sia facilities including what gases are to be
piped ; the number, size, and location of gas
cylinders to be stored ; and apace required for
cleaning and checking the anesthesia equip-
ment .

Piping oxygen and vacuum to delivery rooms
end other areas of the hospital is standard prac-
tice . In some hospitals, nitrous oxide is piped
to the delivery room .
A room should be provided in the unit for

storing gas cylinders . Flammable gases should
be stored separately from oxygen and nitrous
oxide, which may be stored in any location
since there are no hazards involved . Small
cylinders sized to fit the anesthesia apparatus
may be stored in racks. Cans of volatile liquids
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1 . Cabinets below counter .
2. Cabinets and drawer units below counter .
3 . Wall cabinets.
4 . Work counter .
5. Sink with foot, knee or elbow control with splashback, spout

outlet mounted 5 inches above flood rim, hot and cold
water.

5a . Disposal sink with foot, knee, or elbow control with splash-
back spout outlet mounted 5 inches above flood rim, hot
and cold water.

6 . Scintillation well counter .
7 . Patient examination table .
8. Detector and stand .
9. Scanner.
10. Scale( mounted on cart .
11 . Stretcher .
12 Desk .
13 . filing cabinet below.
14 . Chair .
15 . Refrigerator below counter .
16 . Space for floor type centrifuge .
17 . Curtain track at ceiling.
18 . Hookstrip .
19 . Kneespace under counter .
20 . Telephone outlet .
21 . Drainboard .
22 . Bookshelf over desk .
"A" Space for storage of isotopes on top of the counter .

Fig. 1

	

(a) Plan 1 : minimum radioisotope facility. (b) Plan 2 : radioisotope facility with separate scanning
room and laboratory .



patients for whom admission records and other
documentation must be prepared and (b) repeat
patients whose documentation is on file .

Administration
All patients enter the facility through a vestibule
which provides protection from inclement
weather . They are greeted by a control officer
in the business office who has an overview of
all incoming people and orients patients to pro-
cessing . (See Fig . 12 .)

Admitting On the first visit, the patient is di-
rected to one of the admitting interview cubicles
which form an integral part of the business office .
On completion of the admitting procedure, a clerk
summons a messenger whose station, which
should be large enough to store wheelchairs, is
adjacent and connected to the business office .
He [she] escorts the patient directly to the intake
screening center or, if it is fully occupied, to the
public waiting area .

The repeat patient who has an appointment
to a specific clinic stops at the check-in station
where he [she] receives instruction . He [she] may
go directly to the clinic or wait in the public wait-
ing space until notified by the control officer .
(The business office is responsible for checking
patients in and out and for collecting fees, if
applicable .)

Despite rigorous efforts and best intentions in
establishing schedules and appointments, delays
due to unforeseen circumstances will occur .
Hence, patients and family members must be af-
forded an appropriate waiting place also needed
by patients awaiting prescriptions issued from the
pharmacy dispensary . This suggests that the dis-
pensary be directly accessible from the public
waiting area and that visual signals be installed
near the issue windows indicating when the pre-
scription is ready .

All patients, upon completing their visit, report
to the check-out station where they are issued
instructions for a repeat visit, if necessary . The
architectural design accommodates these require-
ments .

Health
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OUTPATIENT ACTIVITY

Because physical medicine in the Outpatient Ac-
tivity is used by both inpatients and outpatients,
it is situated for the convenience and accessibility
of both types of patients. Patients arriving at
the Emergency Activity are evaluated (triage),
and appropriate disposition is made of each case .
The surgical suite is located close to the Emer-
gency Activity to ensure the most rapid convey-
ance of a patient in a life-threatening situation .
Cardiac arrest patients will receive immediate
treatment by the code blue alert team within the
Emergency Activity, After the crisis, the patient
will be transferred to an adjoining intensive coro-
nary care unit .

Since patients entering the Emergency Activity
are frequently assigned elsewhere, close working
relationships should exist with other areas of the
hospital such as the surgical suite, intensive care
units, and the main X-ray department .

Some additional working relationships between
the Outpatient Activity and other hospital ser-
vices are indicated in Fig . 1 . Since these do
not require immediate adjacency, they assume
less importance on the relative scale of values
established by either the overall planners or the
designer .

Intradepartmental Relationships
Although the program of functions may delineate
certain specific constraints and preferences as to
disposition of the elements of on Outpatient Ac-
tivity, the final outcome often is a compromise
that represents the best acceptable solution to
all parties concerned . (See Figs. 2 and 3.)

In one example, elements of the Outpatient
Activity are arranged along the main circulation
route . Since considerable traffic is expected, this
corridor is 10 ft wide and forms the spine of
the scheme . Branch corridors, each 8 ft wide,
which separate other elements from each other,
originate from the spine and provide access for
people and goods to respective elements .

Since new patients do not know locations of
the various clinics, some method must be devised
to assist them . The architect can help by incorpo-
rating into the physical design a simple, easily
understood system of signs . They might be either
wall-mounted or incorporated into the floor sur-
face, adding what can be an exciting physical
design element to relieve the monotony of a long
hospital corridor .

Becoming oriented within a modern hospital
can be difficult even for a well person and espe-
cially confusing to a patient who is debilitated .
Ability to control the internal environment has
resulted in many windowless spaces in a hospital
which are interconnected by a maze of corridors,
especially in the diagnostic and treatment areas .
To help resolve the orientation problem, specialty
clinics (except pediatric) are grouped in one area .
The pediatric clinic is in close proximity to the
entrance to reduce travel distance for the mother
carrying an infant.

The control and administration or business of-
fice should be the primary contact between the
patient and the institution . This is the point of
origin of the service where disposition is made
as to what is appropriate for the patient .

The two categories of outpatients are : (a) new

Guidelines to functional programing, Equipping, and
Designing Hospital Outpatient & Emergency Activities,
DHEW Publication No . (HRA) 77-4002, U .S . Department
of Health, Education, and Welfare, Washington, D .C.,
1977 .

ner (9), and the examining table (7) with which
it is used . A hook strip (18) is affixed to one
wall for patient clothing, and cabinets (1 and
3) are provided for storage of equipment and
supplies . The sink (5) is for staff use prior to pa-
tient examination .

In the initial planning of the installation, consid-
eration should be given to possible expansion
of scanning facilities. Scanning procedures are
time-consuming ; as an overall guide, no more than
four scans per day can be expected from each
instrument. This will vary, of course, depending
upon the diagnostic procedure performed . As the
workload grows, a second scanning room may
be required .

Hazards
There are two ways in which radioactive materials
may be hazardous : First, some of their radiations
present an external hazard to persons in their
vicinity, as in the case of X-ray machines ; second,
when used in unsealed solution or powdered form,
radioisotopes may be accidentally ingested or
inhaled as a result of spillage or inexpert han-
dling, thus becoming an internalhazard to person-
nel. Therefore, careful attention must be given
to safe techniques and facilities to eliminate
unintentional and potentially harmful radiation
exposure to both personnel and patients when
radioactive medicines are handled and adminis-
tered .

Radiation Protection
In designing and constructing radioisotope facili-
ties, the possibility of both external and internal
hazards must be considered. To protect personnel
against the radiation from externally located ra-
dioactive materials, shielding, usually made of
lead, should be provided where necessary . In most
instances, simple lead bricks arranged around ra-
dioisotope containers provide sufficient shielding .
The most important factor in protection against
the internal hazards of radioactive materials is
the prevention of their ingestion or inhalation
through safe operating techniques . The use of
these techniques can be encouraged by providing
facilities in the design of the radioisotope installa-
tion which lend themselves to safe working proce-
dures . For example, smooth, nonporous counter
tops and sinks should be provided to facilitate
#the cleanup of accidental spills .

Location
From the standpoint of safety and control, it is
usually preferable that the hospital designate one
department for radioisotope handling rather than
allow all departments to administer radioisotopes
to patients. In many hospitals, the radiology de-
partment is in charge of radioisotopes. If the ra-
dioisotope unit is located near its parent depart-
ment, operations are facilitated because this
allows for the efficient overlapping of staff duties
and permits the sharing of examination and wait-
ing rooms . Thus the location of the radioisotope
unit will be dependent to some degree upon the
location of the department that assumes responsi-
bility for it .

Other factors will also influence location . For
example, because many patients receiving diag-
nostic doses of radioisotopes will be handled on
an outpatient basis, the radioisotope facility
should provide convenient access from the street
or elevators. Furthermore, locating the radioiso-
tope facility at an exterior corner or corridor end
permits the control of traffic .
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EXAMINATION-TREATMENT UNTEZ
RELATIONSHIP SGNEME

Medical Record Unit The medical record room
is strategically placed near the business office
and adjacent to the examination-treatment center
for easy access. It is served by a pneumatic tube
station and messenger service .

Medical Social Service Center

	

An important out-
patient service is health education and follow-
up care that may extend into the patient's home.
The center provides a base of operations for medi-
cal social service for evaluation and future follow-
up, if indicated . The follow-up extends patient
care into home and community.

A large multipurpose room is provided for
large-group health education . Conveniently
placed near the entrance, it can be used when
the rest of the Outpatient Activity is closed .

Home Health and Public Health Nursing Center
Adjacent and interconnected to medical social
service is the home health and public health nurs-
ing center . Both have reception and patient sub-
waiting areas .

Specialty Clinics
Adjacent to both the Administration and the Ex-
amination and Treatment Center are the clinics
designed and equipped for special procedures .
(See Figs . 2 and 3 ; see also Fig . 11 .)

All new patients pass through the intake screen-
ing center where medical evaluation and disposi-
tion are made regarding subsequent medical
treatment . Medical history and documentation
are initiated and routine laboratory testing per-
formed . Therefore, provision must be made for
separate specimen collection spaces for men and
women, a routine testing laboratory, and a sub-
waiting area with a registered nurse in atten-
dance . Appropriate spaces and fixtures are pro-
vided for handicapped persons .

The laboratory and x-ray unit will serve the
Outpatient and Emergency Activities . The labora-
tory, with pass-through windows for specimens,
will use pneumatic tubes for forwarding specimens
to the main hospital's laboratory . An x-ray unit

for diagnostic purposes should be large enough
to accommodate stretcher patients .

Patients requiring extensive diagnostic tests
can be referred to the main hospital's radiology
department and pathological and pulmonary
function laboratories .

While the EEG and ECG clinics are located
within the Outpatient Activity, they serve the en-
tire hospital .

Examination-Treatment Center
A large portion of outpatient workload will be
handled in the examination-treatment center
rather than in the specialty clinics . Hence, a wait-
ing room with public conveniences is provided .
The layout of the center, Fig . 4, was called for
by the program of functions which designates
three work components herein called clusters .
Each cluster consisting of ten examination-treat-
ment rooms surrounds its own central utility work
space designated as a personnel corridor . (See
Fig . 5 .) Other configurations may be equally ap-
propriate .

In the first phase, 30 examination-treatment
rooms are provided . Future expansion to add 30
rooms must, of necessity, be linear along the util-
ity work space. This corridor must be limited in
length to approximately 100 ft because experi-
ence shows greater distance to be undesirable .
All the examination-treatment rooms are accessi-
ble from a system of patients' corridors stemming
from the waiting room. In addition, personnel cor-
ridors are accessible from the outside corridor.

With the exception of general and special sur-
gery, proctology, and urology, all examination
rooms are similar in size and design .
No special provision is made for patient disrob-

ing since either a ceiling track curtain or a folding
screen may be used . It is assumed that the physi-
cian examines one patient while another un-
dresses in an adjacent examination room . In most
cases, allocation of two or more examination
rooms per physician allows economic use of his
[her] time .

The following scheme will apply throughout:

. Each examination room will have not less than
80 net sq ft of usable floor area . Rooms also
used for treatment shall not have less than 120
net sq ft of usable floor space .

. Examination or treatment tables are to be ac-
cessible on three sides allowing for working
space of not less than 30 in clear on each side .

. Handwashing facilities for attending staff must
be provided .
The clinics of the center are grouped by similari-

ties of medical specialties. All are identically
equipped except those listed below which have
individual needs :

General and special

	

Metabolic
surgery

	

Neurology
Proctology

	

Allergy-
Urology

	

Dermatology
Diabetic

	

Cardiovascular

See also Fig . 9, for specific equipment recommen-
dations .

Physical Medicine and Rehabilitation
This unit which incorporates physical and occupa-
tional therapy, although an integral part of outpa-
tient service, is a separate entity . Serving both
outpatients and inpatients, the unit's location may
cause somewhat of a dilemma. In the scheme
illustrated in the example (Fig . 6), it is clearly
identifiable and its functions are administered by
unit personnel .

The services provided reflect the functional pro-
graming requirements rather than what this de-
partment should or should not be . Other programs
could include a prosthesis workshop, fitting rooms,
and multidiscipline conference rooms, among oth-
ers . That every individual situation or program
requires an individual planning solution to meet
specific local needs cannot be overemphasized .

Although an element of outpatient service,
Physical Medicine and Rehabilitation (PM&R) also
serves the inpatient hospital population . Accessi-
bility from outside as well as from inside the hospi-
tal without impeding outpatient services requires
the designer's special consideration .
PM&R consists of two principal elements : physi-

cal therapy and occupational therapy . While
these activities are subject to interpretation, the
elements and equipment provided are expected
to constitute a comprehensive approach to the
normally recognized concept of an Occupational
Therapy Department. The two departments are
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a function, such as vision ; (2) laboratory test in-
struments used on samples taken from the patient ;
and (3) interpretive instruments or computer hard-
ware .

Tests should be grouped so that they will be
carried out expeditiously . Careful grouping mini-
mizes the feeling by patients that they are on
an assembly line . However, the more tests given
at one component, the greater the operator skill
required . Furthermore, if it takes twice as long
to go through a component, the number of parallel
stations must be doubled to maintain the patient
flow rate . Thus, test equipment must be dupli-
cated .

Generating the individual medical report is the
primary function of multiphasic screening. The re-
port will convey to the physician all information
gathered during the examinations . This is the ra-
tionale far using electronic data processing for
large volume operations in the storage, analysis,
and retrieval of test information . The ultimate
goal is to have all results automatically fed into
a computer so that immediately after the testing
is completed all subsequent diagnostic procedures
may be scheduled . Many instruments used do
not have this capability and many tests require
manual processing or visual observation report-
ing .

Data processing should, therefore, be incorpo-
rated only after careful analysis and justification .
Use of semioutomated procedures frequently must
be considered . Card forms may be designed that
can accept pencil entry of all clinical data . A
mark-sense document reader may serve as one
type of data entry terminal to the computer . Of
course, data entry keyboards may be used for
manual input of data as well as automated instru-
ment input of test results .

The Automated Multiphasic Health Testing Unit
described in the pro forma example (Fig . 8) is
located near the entrance so it may be used and
operated separately from the other clinics and
on a different time schedule, if desired, or even
omitted . It is incorporated in the Outpatient Activ-
ity to illustrate one aspect of preventive medicine .

A self-contained entity having its own suppor-
tive staff and resources capable of acting inde-
pendently, the unit is related organizationally to
the overall outpatient service . Patient flow
through the facility should be expeditious with
no backtracking . The clinic is oversized in antici-
pation of future increases in the number of pa-
tients .

the health evaluation procedures and tests are
carried out at test stations or rooms ; they follow
a definite established sequence as shown in the
pro forma example . The sequence and timing
have special importance for medical reasons . An
example is the time interval that must elapse be-
tween administration of drops for pupil dilation
and the eye examination .

Opinions vary as to the time interval required
for certain tests . Therefore, the tests which take
place between critical events must be fitted in
according to individual situations encountered .
No universal rule can be established regarding
the number of testing stations or their sequence .

Figure 7 illustrates the sequence of events . Pa-
tients arrive at the reception registration area,
A-1 (in Fig . 8), which is large enough to accommo-
date several people . Following admitting proce-
dures, they take glucose in space A-2 and proceed
to A-3 to execute their medical history. After-
wards they go to their respective locker rooms
(A-5 for women and A-13 for men) and change
into a hospital gown, depositing street clothing
in lockable lockers . The next station is A-8 where
tests are performed for audio and visual acuity .

PNYSILAL MEUILINE ANU QEUABILITATION
VP-LATI014SWIP SLUEME

Fig . 6

adjacent but separate with their own staffs ; ad-
ministration and control may be shared . Figure
6 illustrates the relationships between individual
spaces within the departments and reasons for
them as understood by an architect .
PM&R is under the physiatrist-director whose

office is accessible from the outside corridor, the
secretary's office, and from within the depart-
ment, thus facilitating overall supervisory duties .

Special attention is given to the fact that many
patients are physically incapacitated and use
prosthetic appliances or wheelchairs . Some inpa-
tients may be brought in on stretchers . Therefore,
corridors are a minimum of 6 ft wide . Wheelchair
patients are provided special plumbing fixtures,
drinking fountains, and large cubicles for dressing
and undressing .

Corridor wall handrails are controversial. Those
against maintain that patients should learn to
be independent and not have handrails . Those
for believe that the weak, uncertain patient needs
assistance which he [she] can ignore later . Be-
cause patients in PM&R should be under continu-
ous supervision or attended by staff, the decision
must be made by the institution . To be a useful
aid for handicapped persons, the handrail must
be designed to meet the users' anthropometric
requirements. It must be substantial, offset from
the wall, and well secured to prevent anchorage
failure and possible injury .

Opinions differ regarding provision of a tank
in hydrotherapy for total immersion of the pa-
tient's body . Some authorities recommend elimi-
nation of the tank . Others advocate provision
of a swimming pool . Obviously, the latter cost
implications are so great that the issue can only
be resolved by each individual program .

Hydrotherapy produces a large volume of
soiled wet linen which is often overlooked or given
insufficient recognition . Adequate provision
should be made either for collecting, temporarily
holding, and transporting this linen to the hospital
laundry or for processing in the physical medicine
department .

The spaces indicated in Fig . 6 accommodate
the equipment recommended (see Fig . 10). The
physical therapy entity is based on the racetrack
corridor principle, facilitating movement of people
and equipment from one part of the facility to

another . Wet activities such as hydrotherapy are
purposefully placed in an enclosed room . The ex-
ercise area is placed apart from other activities
to help preserve patients' dignity and alleviate
their apprehension and self-consciousness as they
try to regain their previous mobility or agility .

The Occupational Therapy Department shares
some facilities with the physical therapy entity .
These are control-administration and patients'
dressing and toilet facilities . Unless the function
of a particular space dictated that it be enclosed,
the PM&R facility should be as open as possible
which facilitates needed visual supervision . For
example, windows are provided in room 27 [Fig.
101-the heavy function activities area-to en-
close noise and airborne particles, yet allow visual
observation .

Automated Multiphasic Health
Testing Unit

Multiphasic health testing or multiphasic screen-
ing is a system which involves collecting, organiz-
ing, storing, and presenting medical data for the
purpose of detecting body malfunctions before
symptoms become obvious. Thus, the physician
is enabled to initiate early treatment .

This type of service involving multiple tests is
in a developing stage . The example presented
in this publication, therefore, should be evaluated
carefully against local clinical and diagnostic re-
quirements .

The tests are similar to but more extensive than
those usually given by an internist or a general
practitioner during a complete physical examina-
tion . Multiphasic testing differs in that it is sys-
tematized and automated with maximum reliance
on electronic recording instruments ; the tests, in
most cases, can be administered by a technician
rather than by a medical practitioner . An elec-
tronic technician must be available to ensure that
the electronic and mechanical instruments are
functioning properly and recording the results .
Operating personnel must understand how the
instrumentation works. Only with the use of auto-
mated methods are testing programs designed
for large population groups economically feasible .

Automated instrument packages are of three
types : (1) instruments that either come in contact
physically with the patient or scan and record



The next stop is A-10, general procedures room,
which also accommodates two ECG testing sta-
tions . The next stations are A-14 for chest x-ray
and A-15 for spirometry . Eye drops are also ad-
ministered at A-15 . A subwaiting area, A-17, is
an alcove where patients may wait when delays
occur between tests without obstructing corridor
traffic . The next stations are dental examination,
A-16 ; achilleometry, A-18 ; retinal photography,
A-22, where eye examinations, including tonome-
try, are performed. Sufficient time has elapsed
between administration of the eye drops at A-
15 for the fundus photo to be performed .
The next station (either A-23 or A-25) is where

proctoscopy and sigmoidoscopy (i .e ., endoscopic)
examinations are performed. Both rooms have
toilet facilities . A-24 accommodates venipuncture
where blood samples are drawn. (The elapse of
a prescribed time period is essential from the
time of glucose ingestion in A-2 to venipuncture
in A-24. This pro forma example requires 2 hours
for this procedure, with a ±15-minute deviation.)

After A-24, the flow of patients divides . Men,
after providing specimens, go to locker room A-
13 to don street clothing . A specimen toilet is
provided for each sex. Each toilet is provided
with a pass-through window to room A-9 which
is a laboratory pick-up station . Specimens are
collected from patients and transferred by mes-
senger to the main hospital laboratory for pro-
cessing . Women, after leaving A-24, proceed to
the Papanicolaou smear examination room, A-27,
through temperature equilization rooms, A-29 or
A-30, for the thermography examination in A-
31 . After completion of these procedures, they
give their specimens at A-7, and go to the locker
room, A-5, to dress. All patients are required to
fill out the psychological questionnaire in A-28 .
Round-table discussions on health education are
conducted by staff in A-33 . The screening process
ends in A-1 where the receptionist/registrar
checks out the patient .

The facility has a storeroom, A-12, for general
and medical supplies . A lounge room, A-19, and
record storage room, A-32, are provided for the
automated multiphosic health testing unit staff ;
staff toilets for both sexes, A-20 and A-21, are
also provided . There is a director's office, A-4,
and chief nurse's office, A-6, and a janitor's
closet, A-26 . All designated spaces or rooms are
provided with the necessary furniture and equip-
ment to carry out medical and administrative
tasks .
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168 Sphygmomanometer
192 Cart, surgical
228 Chair, specialist
280 Diagnostic Set
316 Electrocardiograph
320 Electroencephalograph
384 Kickbucket
404 Lamp, table

416

	

Light, operating
604 Scale
660 Stand, Mayo
680 Stool, foot
688

	

Stool, operator
720 Table, examining and treatment

744

	

Table, operating, minor
756 Table, proctologic
760 Table, urological
816 Viewer, X-ray

F-27

	

Chair, four-seat base unit
F-33

	

Chair, plastic shell
F-42

	

Chair, straight
F-45

	

Chair, swivel
F-66 Sofa
0-28 Cabinet, filing
0-36

	

Cabinet, filing
H-16

	

Bucket, mopping
H-20

	

Cart, housekeeping
H-36

	

Machine, floor maintenance
1-1-44

	

Vacuum cleaner

M-30 Cabinet
M-36 Cabinet, storage
M-66 Refrigerator

Medical Equipment

132 Basal metabolism, apparatus

140 Bed, hospital

Equipment Legend for Fig . 9

Nonmedical Equipment-Fixed

AA Board, bulletin
SC Bookcase

BD Cabinet
CA Cabinet

CO Counter
CP

	

Counters with sink

DF

	

Drinking Fountain
EA Lavatory
JC

	

Rack, clothes
JE

	

Rack, magazine
KB

	

Shelf, storage
LA

	

Receptor, floor

Nonmedical Equipment-Movable

F-12

	

Bed, single
F-21

	

Chair, two-seat base unit
F-24

	

Chair, three-seat base unit



Health

HOSPITALS
Outpatient Activity



V
C
°Y

	

r Q

	

~ ~ fC

L

	

t °

	

3

	

,K 'k r Q

	

c

	

V
o

	

'~
E

	

c

	

E

	

o .K

	

o 0
o

	

~ Z

	

s

	

t

	

~
c

c

	

u u °

	

t o Y ° ;

	

Y

	

.P

	

C o ° ° °
CVG m m m V Y ~ d K N ~ U

	

~ Yf jA N N N H ~ H H ~ r O ~ 3 ~ ~ ~ 3 3

m O N f I,

	

r

	

O m N

	

N M O

	

O v 'O

	

ON N 'O

	

N

	

N 'O
N N CV 1')

	

Y)

	

n llN

	

n

	

N

	

O ^

	

m v1 P . P

	

Y)

	

S

	

h h
f f

	

1 f f F F 1 1 0

	

10

	

N n

	

N N K K

	

m 00 m m

	

m m

Health

HOSPITALS
Outpatient Activity

W
Ou

ae
0

i

7
C
W

E
c
02

L C
O

C

G a. ~ ~

	

` ~

	

V

	

a ~

	

s°

	

fE

	

i o ° a

	

~ c

	

'

	

Y .x

	

a
Y ". o

	

Y .1 E
mc me o v

m V
c

	

U 3 a .$

	

>$ J J

	

E

	

Y

m

	

V U V O w 2 2 ~

N t°f

	

0 H N

	

n N

	

P

	

40 -0

	

-0
Y f

	

hN N N N t') l') 1') l') 17

9

a

	

E gr
Y .F "O Y

	

-0 C
^f -

	

L

	

~ O
Y O ~ " Yv ~ ~ o aa ~ g o ~ o

m V ~ N r ~ ~ m V ~ 2

N v) Y

	

of !') 'O N Y m N N
°, O,

	

NN M Y
w ~

	

w

	

w W 2 2 S 2 2

V
D1

O $

	

O

r

	

Y .a

	

~ E
O

	

C
C O

	

f

	

7
O T

O W w

	

- r

	

"

	

° ° d e °
° ° u u L L ~ ~

w ~

	

' T c o ; E c
a Y

m
0-0

m V V U U V V C

	

E O O a V e°c 0°c N J 3
C

m m 6 V U OV U V G W

	

C( U' 2

	

Y :s m



Health

HOSPITALS
Outpatient Activity



Health

HOSPITALS
Outpatient Activity

Equipment Legend for Fig. 11

Nonmedical Equipment-Fixed

CT Counter
CU Counter
DB Desk
EA Lavatory
ES Locker
FA Minor
JA

	

Rock, apron and glove

JC

	

Rack, clothes
JE

	

Rack, magazine

JF

	

Screen, projection

KB

	

Shelving, supply

LA

	

Receptor, floor

AA

	

Board, bulletin

AB

	

Board, chalk

BA

	

Bookcase, built-in, open shelving

CA

	

Cabinet, filing

CB

	

Cabinet, storage

CH Counter
CK Counter
CL Counter
CO

	

Counter with inset sink

CP

	

Counter with inset sink

CO Counter
CR Counter

CS Counter

Nonmedical Equipment-Movable

M-32 Cabinet, cart

M-37 Cabinet, storage

M-56 Range, oven

M-66 Refrigerator

0-32 Cabinet, filing
0-36

	

Cabinet, filing

F-93

	

Table, utility

F-96

	

Table, work
H-16

	

Bucket, mopping

H-32

	

Hamper, linen
M-12

	

Basket, waste

M-18 Bench
M-28

	

Cabinet, film filing

Medical Equipment

106

	

Analyzer, blood, gas and pH

108 Audiometer

140 Bed, hospital

168

	

Blood pressure device

182

	

Cabinet, dental

184

	

Cart, orthopedic supply

208 Chair, examining
212

	

Chair, dental

216 Chair, ophthalmic
236 Clinical analyzer, automatic

248

	

Compressed gas cylinder carrier

252

	

Cuspidor unit

264

	

Dental unit
268

	

Developer, film, automatic

276 Processing tank
280 Diagnostic set

308 Electrocardiograph
316 Electrocardiograph

320 Electroencephalograph,
complete with cabinet

3,10

	

Emergency drug cabinet

416

	

Light, examining

420 Light, dental
472 Ophthalmic instrument stand

504 Perimeter

533

	

Projector, acuity complete with slides

568

	

Recorder, physiological

581

	

Refractor, acuity

585 Recorder, pulmonary function

588 Respirometer

604 Scale

632 lamp, slit

648 Spirometer

660 Stand, Mayo

668

	

Step assembly

680 Stool, foot

684

	

Stool, high support unit

688

	

Stool, operator

720 Table, examining

732 Table, fracture

746

	

Table, instrument, adjustable, ocular

768 Table, X-ray

816 Viewer, X-ray

820

	

Viewer, X-ray

900

	

Tube, X-ray

912

	

Chest unit, X-ray, automatic

914 X-ray, dental

915

	

Film, hanger, dental X-ray

917

	

Rack, film dryer

925

	

Generator, control, X-ray

926 Transformer, X-ray

927

	

Power module, X-ray

929

	

Tank, replenisher
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Equipment Legend for Fig . 12

Nonmedkol Equipieiant-fisted

AA

	

Board, bulletin
BC Bookcase
CB

	

Cabinet, storage
CD

	

Counter, check-in stations
CE

	

Counter, stand-up
CF Counter
CJ

	

Counter, issue
CW

	

Counter, work

DF

	

Drinking fountain
JE

	

Rack, magazine
JF

	

Screen, projection

KID

	

Shelf, supply
KE

	

Shelf, supply

Medical Equipment

180

	

Cabinet, filing, patient
medication

708 Stretcher
844 Wheelchair

Nonmedical Equipment-Movable

F-63

	

Rack, magazine
F-88

	

Table, projection
M-10

	

Basket, waste
M-32 Cabinet, cart
M-64

	

Refrigerator, undercounter
M-86

	

Vending machines, cold beverages
M-90

	

Vending machines, hot beverages
M-92

	

Vending machines, candy, assorted
M-94

	

Vending machines, desserts, assorted pastry
M-96

	

Vending machines, food items, hot canned foods
M-98

	

Vending machines, food items, sandwiches, pies,
milk, refrigerated

0-28 Cabinet, filing

0-32 Cabinet, filing
0 .36

	

Cabinet, filing

Health
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Nonmedical Equipment-Fixed

AA

	

Board, bulletin

BA

	

Bookcase, built-in open shelving

CB

	

Cabinet, storage

CC Counter

CE

	

Counter, stand-up

CF Counter

CG Counter

CH Counter

CO

	

Counter with inset sink

CR Counter

CS Counter
DF

	

Drinking fountain
EB Locker
JC

	

Rack, clothes

JE

	

Rack, magazine
KA Shelving
KB

	

Shelving, supply
LA

	

Receptor, floor

Nonmedical Equipment-Movable

F-12

	

Bed, single
F-66 Sofa
H-16

	

Bucket, mopping

H-32

	

Hamper, linen

H-40

	

Receptacle, trash

M-10

	

Basket, waste

M-18 Bench
M-36 Cabinet, storage

M-37

	

Cabinet, storage

M-38

	

Hot plate

M-86

	

Vending machine, cold beverage

M-90

	

Vending machine, hot beverage

M-92

	

Vending machine, candy, assorted

0-32

	

Cabinet, filing

Medical Equipment

168

	

Blood pressure device
184

	

Cart, orthopedic supply
280 Diagnostic set
308 Electrocardiograph
332 Electrosurgical unit
336 Cart, emergency
338 Cart, emergency
384 Bucket, kick

388

	

Basin, kick
408 Light, examining

410 Light, examining

416

	

Light, examining

444

	

Medication station, including narcotic locker

468 Nourishment station

620 Sink, clinical

637 Sink, surgeon's scrub-up

656 Stand, leg support

660 Stand, Mayo

662 Basin, double

680

	

Stool, foot

704 Stretcher, adjustable
708 Stretcher
712 Suction machine
716

	

Table, examining and treatment

720

	

Table, examining
732 Table, fracture
740 Table, instrument
744 Table, operating, minor

812 Ventilator machine, IPPB

816 Viewer, X-ray
820 Viewer, X-ray

848 Wheelchair, standard
920 X-ray, mobile
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and, if necessary, request a physician to make
a disposition . In some cases, the patient may be
referred to the adjacent Outpatient Activity .

The control center is placed strategically to
provide visual control of all incoming traffic and
observation of the public waiting area so person-
nel may be aware of any medical emergency
that may arise there . Near the entrance, the con-
trol center has an external window so an ap-
proaching ambulance may be observed . Vesti-
bules to eliminate drafts at the entrances provide
a certain amount of comfort for control center
personnel . The center could be enclosed with a
glazed partition but, although transparent, it is
perceived by patients as a physical barrier . The
counter at the control center also serves as a
barrier against cold drafts . It must be emphasized
that the response the patient receives at admis-
sion leaves lasting impressions . Thus, special at-
tention should be given to provide an atmosphere
of professional competency .

The radio room, incorporated with the control
center, serves as a communication link with ambu-
lance crews or rescue units in the community . The

Figure 2 is a graphic interpretation showing
space relationships . As stated earlier, the first
priority is the movement of patients requiring im-
mediate medical attention . The patient brought
by ambulance is conveyed on the ambulance
stretcher directly to either a treatment cubicle
or to a critical care room . An alcove holds stretch-
ers and wheelchairs for patients arriving by vehi-
cles . If the situation requires use of an operating
room, the patient is admitted administratively to
the Emergency Activity and conveyed through the
door by the critical care room to the surgical
suite .

Public Sector Area The admitting procedure is
accomplished at the control center either by a
family member or another individual accompany-
ing the patient . The walk-in patient enters through
the vestibule left of the control center and regis-
ters for admission at the center . Afterwards he
may be asked to wait until called in public waiting
space with his escort or family member . Admitting
personnel exercise their medical judgments in
each case as to the degree of medical urgency

EMERGENCY ACTIVITY

In planning the Emergency Activity, particular at-
tention must be paid to movements of people
(patients and staff) and material (equipment and
supplies) . The first priority, of course, must be
the movement of those patients who require im-
mediate or urgent medical attention and the re-
sponding members of the medical staff . The time
factor in terms of minutes can make the difference
between life and death . All necessary equipment
and lifesaving apparatus must be located in des-
ignated spaces so as not to impede the movement
of staff yet be readily accessible when needed .

According to the pro forma example (Fig. 1),
the Emergency Activity is intended to be a casu-
alty center offering services 24 hours per day .
Medical, surgical, and nursing services as well
as first aid are provided . A main premise is that
dignity of patients and their families will be re-
spected and protected at all times . During the
early years, about 35,000 visits annually are ex-
pected which will rise to 50,000 in about ten
years . Supportive services such as laboratory, di-
agnostic x-ray, electrocardiographic and pulmo-
nary function facilities will be located at the
boundary between the Emergency and Outpa-
tient Activities, assuring easy access to both .
The Emergency Activity should be located on

the ground floor to ensure easy access for patients
arriving by ambulance or auto. A separate entry
for walk-in patients is required . These entrances,
which are separate from the Outpatient Activity,
must be easily identifiable, protected from incle-
ment weather, and accessible to handicapped pa-
tients. The emergency facility also must be easily
accessible from the hospital to patients and to
the house staff performing their routine duties
or being summoned for consultation or emergency
action.

Intradepartmental Relationships
Since they share some supportive facilities, the

emergency and outpatient facilities are adjacent
to each other. Good planning practice requires
that the Emergency Activity be easily accessible
to the hospital's surgical suite, coronary intensive
care unit, and the primary radiological facilities .
(See Fig . 1 .)

The relationships within any Emergency Activity
may be arranged according to individual prefer-
ence and needs . The following should be consid-
ered for any complete emergency activity :

Public Sector Areas
. Entrance for patients arriving by ambulance,
other modes of transportation, or conveyances

. Entrance for walk-in patients

. Control station

. Public waiting space with appropriate public
amenities

Treatment Facilities
. Patients' observation room
. Treatment cubicles
. Examination rooms
. Cast room
. Critical care rooms

An Emergency Activity may also include a pa-
tient's security room and areas providing suppor-
tive services and staff accommodations .

Guidelines to functional Programing, Equipping, and
Designing Hospital Outpatient 8 Emergency Activitier,
DHEW Publication No . (HRAl 77-4002, U .S . Department
of Health, Education, and Welfare, Washington, D .C.,
1977 .
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police room may also be used by reporters and
attorneys . Immediate members of the family may
retire to the family room pending the outcome
of medical intervention involving a life-threaten-
ing situation of a patient; here, doctors and cler-
gymen may converse with the family .

Waiting in an Emergency Activity is a particu-
larly difficult time for every patient since each
perceives his medical urgency as unique . A state
of anxiety predominates . The environment, obvi-
ously, should not only cater to physical needs
and comfort but should also instill a feeling of
confidence and relieve anxiety or fear .

Toilets for both sexes adequately screened
from the public view, telephones ensuring privacy,
vending machines with beverages or snacks, com-
fortable seating arrangements (not benches) all
contribute to physical comfort . The general design
of the waiting space (including color, texture, de-
cor, acoustical control) all contribute to the wel-
fare of waiting patients. The public waiting area
should be screened visually from incoming ambu-
lances discharging patients . A daylight window
to the outside is often desirable but care should
be taken to avoid location that will focus attention
of the patients on ambulance arrivals .

Treatment Facilities Patients are treated in
spaces surrounding the nursing station, the hub
of all activities. This station is backed up by the
medical preparation room and the office of the
chief nurse who supervises all operations . There-
fore, a glazed partition is provided which ensures
acoustical privacy and affords visual control .

Staff amenities include toilets, lounge, and
locker room for female staff . Lounge and sleeping
accommodations are provided for three full-time
physicians and resident medical staff who often
work long hours and, although not continuously,
are on call .

The chief physician's office is located in close
proximity to that of the chief nurse since they
often communicate face to face. Emergency
equipment, to be readily accessible in case of
urgent need, is deliberately placed in an alcove
in front of the nursing station .

The patient's security room, with an unbreak-
able view window for observation, is placed close
to the nursing station . Curtains may be installed
outside the room, if necessary, to eliminate a
view from the room itself . The door to the room
and to its toilet must open outward to prevent
the patient from locking himself [herself] in . To
prevent self-injury, the room should be devoid
of any sharp-edged appurtenances, and the light
fixture, preferably tamperproof, should be flush
with mounting surface. Surfaces should be smooth
without any crevices with caved wall bases to
facilitate easy cleaning in case of gross soiling
by a disturbed patient .

It is important to emphasize that this is not
a prison cell or a dry-up tank for an alcoholic .
The patient confined in this security room is there
for medical treatment although he may be under
police control or may be mentally unstable . Physi-
cal design that provides a pleasant atmosphere
is of paramount significance.

Treatment cubicles have curtains for privacy,
if necessary, and are equipped to handle exami-
nations and minor treatments . More severe iniu-
ries are treated in critical care rooms which are
of two sizes. For a coronary patient, the emer-
gency team may consist of a number of specialists
using numerous kinds of portable equipment:
therefore, larger space is required to accommo-
date both . Conductive flooring must be provided
if explosive anesthetic gases are used and all

safety regulations must be observed . Each critical
care room is provided with a scrub sink . Special
attention should be given to the scrub sink area
because of the hazards of infection and a slippery
floor .

The cast room, used for closed reduction of
fractures, is equipped similarly to a treatment
cubicle with the addition of a plaster sink and
trap. All supplies, splints, and fracture frames are
kept in the room . The door must allow passage
of a patient on a stretcher who, after treatment,
may be immobilized by means of orthopedic ac-
cessories and attachments to the stretcher .

The patient's observation room must be in full
view of the nursing station . Privacy between pa-
tients may be achieved by a cubicle curtain . Toi-
lets for both sexes are provided. Nurses' work
counters are at each end of the room .

The entire Emergency Activity is easily accessi-
ble from the hospital and the x-ray and laboratory
facilities which, located between the two activi-
ties, are shared with the Outpatient Activity .

Data Entry and Transmission Room
(Shared Terminal Service System)
Function This area accommodates equipment
and personnel necessary for encoding source data
onto computer compatible magnetic tape, trans-
mitting the encoded data to outside computer
facilities for processing, and receiving the pro-
cessed data in conventional printed copy form .

Occupancy Two tape entry operators, one tape
transmission operator, and occasionally the pro-
gromer-analyst .

E.D .P. Secretarial Office
Function

	

This area provides facilities for recep-
tion and secretarial service to the E .D .P . director
and systems onalyst(s) .

Occupancy

	

Secretary and waiting for three visi-
tors .

Adjacent Amon

	

E.D.P . director's office, systems
analyst's office(s), and administrative corridor .

Systems Analyst's Office(s)
Function

	

Each subject office area or work station
(one is assumed for the shared terminal service
E .D .P . unit and two for the medium system E .D .P .
unit) provides for a systems analyst who is respon-
sible for planning, scheduling, and coordinating
activities required to develop systems for process-
ing data and obtaining solutions to complex prob-
lems . He [she] is concerned with developing

Administrative Services and Facilities for Hospitals:
A Planning Guide HEW Pub . No . IHSM) 72-4035 . U .S.
Department of Health, Education, and Welfare, Wash-
ington, D.C., 1972 .

methods for computer usage in the various areas
of hospital operation, such as financial manage-
ment, material management, admitting, medical
records, clinical pathology, outpatient service,
and others . He [she] works with the management
engineering unit personnel to improve operating
methods and systems which provide for more effi-
cient interdepartmental operation .

After determining the exact nature of the data
processing problem, he [she] defines, analyzes,
and structures it in a logical manner so that a
system to solve the problem and obtain the de-
sired results can be developed . He [she] obtains
all the data needed and defines exactly the way
it is to be processed . He [she] prepares charts,
tables, and diagrams and describes the process-
ing system and the steps necessary to make it
operate . He [she] may recommend the type of
equipment to be used, prepare instructions for
programmers, and interpret final results and trans-
late them into terms understandable to manage-
ment.
When working with systems already in use,

the systems analyst is also concerned with improv-
ing and adapting the system to handle additional
or different types of data .

In 500-bed hospitals, one of the senior systems
analysts is designated "Chief ."

Occupancy Systems analyst and seating for
three visitors in each office .

Adjacent Areas

	

Shared terminal service system :
E .D .P. secretarial office, E .D .P . directors office,
and data entry and transmission room .
Medium system : E .D .P . secretarial office, E .D,P .

directors office, and E .D .P . programing area .
Convenient communication with the E .D .P . super-
visor's office and E .D .P . machine room essential .

E.D .P . Programer's Office(s)
Function This area provides for the E .D.P. pro-
gramers who prepare step-by-step instructions
that tell the computer exactly what to do . Three
programers, each with a separate work office
or cubicle within this area, are assumed for the
medium system E .D.P. unit .

Every problem processed in a computer must
be carefully analyzed so that exact and logical
steps for its solution can be worked out. This
preliminary work is generally the responsibility
of the systems analyst . When it has been com-
pleted, the program or detailed instructions for
processing the data can be prepared by the pro-
gramer . Exactly how he [she] does this depends
not only on the type of computer hardware avail-
able but on the nature of the problem . These deter-
mine what programing techniques will be used .
Still other techniques are required in writing aids
which reduce the amount of detail associated with
programing .

The programer usually starts an assignment by
determining exactly what information must be
used to prepare assigned documents and their
exact final format . He [she] then makes a flow
chart or diagram that shows the order in which
the computer must perform each operation and
for each operation prepares detailed instructions .
These when relayed to the computer's control unit,
instruct the machine exactly what to do with each
piece of information to produce the documents
anticipated . The programer also prepares an in-
struction sheet for the console operator to follow
when the program is run on the computer .

The final step in programing is debugging or
checking on whether the instructions have been
correctly written and will produce the desired re-
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ELECTRONIC DATA PROCESSING UNIT (Medium System .)

21 . locker with drawers and shelves on truck
24 . Processing unit
2S . Console -,k-shelf and printer
26 .

	

1 drive dl ac storage
27 . 2 drive disc storage
28 . Power unit
29 . Tape control unit
10 . Magnetic tape facility
11 . card read punch
12 . Printer
11 . control unit
14 . Tape storage units
15 . Disc pack storage
16 . Built in desk and book case

vi[h 1 lockable drawn
)7 . Work c under coeplaca with base units
18 . Desk unit
19 . Wall cab storage unit
40 . Tool and test equlp~ent cart
41- Shelf units
42 . Burster cueplete with table
41, I decollator (eobile) 6-ply
44 . Counter top

1 . Work surface, roll top
2 . Work surface, roll top, wall hanging
l . Work surface, typewriter
4 . Work surface, wall hanging
5. Work surface, sloped top
6. Bin, file
7 . Shelf
8. Clerical swivel chair
9. Arm chair, .hell type

10 . Table, end
I1 . Managetsent chair
12 . Stool
11 . Table
14 . Shelves
15 . File bin under 72" work surface
16 . Table, conference
17 . Kitchen, efficiency
18 . Projector screen
19 . Data entry units
20- Key punch desks
2l . Utility shelf truck
22 Table

suits. A program is debugged in two steps . First
the programer takes a sample of the data to
be processed and reviews step-by-step exactly
what will happen as the computer follows the
series of instructions which make up the program .
Then, after revising the instructions to take care
of any difficulties that have appeared, the pro-
gramer completes the test by making a trial run
in the computer . The console operator sometimes
helps with the latter part of the debugging pro-
cess .
A simple program can be made for a computer

within a few days ; a complex problem may re-

of three offices or work stations is assumed for
the medium system E .D.P . programing area .

Adjacent Areas

	

E.D.P. secretarial office, systems
analysts' offices, E .D .P . machine room, and E .D .P .
supervisor's office . Convenient communication
with the E .D .P . director's office, conference room,
E .D .P . supply storage room, and data entry room
is essential .

Conference Room
Function This area provides for private discus-
sions, inservice education, and meetings.

quire many months . To improve efficiency, exist-
ing programs must be updated to keep pace with
administrative changes . Introduction of larger or
newer model computers often requires that many
programs be rewritten .

Information to be processed by a computer
is encoded first onto some type of medium which
is compatible with the computer such as magnetic
tape, paper tape, or punchcards. Most computers
are designed to accept data in punchcard form .

Occupancy One E .D .P . programer and seating
for one visitor per office or work station . A total
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Occupancy Eight persons .

AdjacentAreas

	

E.D.P . directors office, analysts'
offices, programers' offices, and resource center .

Resource Center
Function

	

This area provides for a library of pro-
grams, computer literature, related files, and soft-
ware required to facilitate an efficient operation .
A resource center should provide work surfaces
for analysts and programers in order to minimize
the amount of material stored in individual work
stations .

Occupancy None .

Adjacent Areas

	

E.D.P. directors office, analysts'
offices, programers' offices, and conference room .

E .O.P. Director's Office
Function

	

This area provides for the E .D .P . direc-
tor who with the concurrence of the hospital ad-
ministrator is responsible for the total activity of
the E .D .P . service system, including formulation,
development, and implementation of overall poli-
cies, programs, plans, and procedures for control
of the system in general and the E .D .P . unit in
particular .

The director reviews and analyzes the various
inter and infra workflow activities and methods
of oil hospital operating programs in relation to
the total E .D .P . function . O n the basis of these
analyses, he [she] formulates and institutes man-
agement controls designed to improve the effi-
ciency of the programs through the application
of E .D .P . techniques with due consideration for
quality requirements, optimum use of personnel
and/or other resources, and time and cost limita-
tions .

He [she] establishes training programs to orient
hospital personnel in the potentials of the E .D .P .
services and to teach them the methods and tech-
niques which will enable them to fully utilize these
services in their areas. He also institutes research
activities to improve E .D .P . uses in the hospital
and maintains a technical library of materials rela-
tive to all elements of data processing .
He [she] maintains statistical records as a basis

for evaluating the effectiveness of the service and
the improvement of the hospital's operation
through the use of E.D .P .
He [she] provides advice and exchange of in-

formation, resolves problems, and participates in
meetings and conferences with key staff members
and department heads to discuss present and ex-
pected work and to develop broad plans.

Occupancy E .D .P. director and three visitors .

Adjacent Areas
Shared terminal service system: E .D.P. secretarial
office, systems analyst's office, and data entry
and transmission room .

Medium system : E .D .P. secretarial office and sys-
tems analysts' offices . Convenient communication
with the programing area and E .D .P . supervisor's
office essential .

Data Entry Room (Medium System)
Function This area accommodates equipment
and personnel necessary for encoding information
onto computer compatible media for electronic
data processing application . It also accommo-
dates limited facilities for occasional card punch-
ing relative to programing .

Occupancy

	

Three data entry operators and oc-
casionally one programer for a short period of
time .

Computer Room
Function This area accommodates most basic
electronic equipment or hardware required for
the electronic data processing activities program.
Limited expansion and access space are essential.

Occupancy

	

One operator for each shift .

Adjacent Areas

	

E.D.P . supervisors office . E.D .P.
service engineers' workroom, programing area,
data entry room, and data delivery and pickup
area. Convenient communication with the E.D .P .
director's office, the systems analysts offices, and
the E .D .P . supply storage room .

Comment The raised floor of this area allows
future layout changes with minimum alteration
cost, protects interconnecting cables and power
receptacles, provides personnel safety, and per-
mits the space between the two floors to be used
for air supply ducts or as a plenum where neces-
sary.

The environment for this room area should be
maintained at 75 ° F . and 50 percent relative hu-
midity . The air should be supplied through a filter
of at least 90 percent efficiency based on the
National Bureau of Standards discoloration test
using atmospheric dust . Use of the space beneath
the raised floor as a plenum will depend upon
the recommendations of the electronic equipment
manufacturer and the design engineer . Pressuriza-
tion to minimize dust infiltration from adjacent
areas is on important consideration .

To function properly, magnetic tapes require
the same temperature and relative humidity levels
as the electronic hardware . Because of this, and
also for their easy retrieval, those tapes in fre-
quent use are generally stored in cabinets and
shelf tables within the computer room . Sometimes
a separate storage room remotely located is pro-
vided for extra protection of vital records . These
include master tapes which would be irreplace-
able or those which would be needed immediately
after a fire or could not be quickly reproduced .
If an approved data safe is provided for storage
of vital records, it can be located within the com-
puter room .

In laying out a computer room, the manufactur-
ers specifications regarding maximum lengths for
the control cables which interconnect the various
machines and the minimum service clearances for
the machines should not be exceeded. Another
important layout consideration is adequate work-
ing area for operating personnel and space for
auxiliary equipment such as worktables, cabinets,
and utility trucks .

E .D .P . Supervisor's Office
Function

	

This area accommodates the supervisor
responsible for the physical production aspects
of the E .D .P . operation, for quality controls, and
some cooperative functions relative to program-
ing .

Occupancy E .D .P . supervisor and two visitors .

Adjacent Areas E.D .P . machine room, data entry
room, and data delivery and pickup area . Con-
venient communication with the E .D .P. director's
office, E .D .P . programing area, and E .D .P. supply
storage room is essential .

Data Delivery and Pickup Area
Function

	

This area serves as a receiving station
for unprocessed data and also as a pickup point
for processed data. Decollating, bursting, collat-
ing, and binding of data forms and documents
prior to pickup are done in this area .

Occupancy One person .

Adjacent Areas Data entry room, E.D .P . ma-
chine room, and administrative corridor . This area
should be visible and easily accessible from the
E .D.P. supervisor's office .

E.D .P . Service Engineer's Room
Function This area facilitates the maintenance
and service engineering activities essential to the
continuing operation of the E .D .P . equipment.

Adjacent Areas

	

E.D.P . machine room .

Occupancy One person .

E .D.P. Supply Storage Room
Function This area provides readily available
holding space for short-term inventories of stan-
dard and special machine-mated paper forms. It
also provides holding for a small reserve of new
magnetic tapes, and in the case of the medium
system E .D .P . unit, a small reserve also of blank
cards . A one-week supply of forms is generally
preferred holding .

Occupancy

	

No permanent personnel .

Adjacent Areas

	

Data delivery and pickup area
to be easily accessible to the data entry room,
the E .D .P . machine or transmission room, and the
administrative corridor .
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By F . CUTHBERT SALMON, AIA, and CHRISTINE F . SALMON, AIA

Planning means thinking in terms of spatial
and human interrelationships .
The interrelationships between the several

areas of activities are varied and complex ; add
to these the problems of site selection, consid-
erations of finance, and provision for future
expansion, and it becomes apparent that sound
planning requires rigor and thoroughness . (See
Fig . 1 .)
One of the most basic planning principles is

organization : the best organization for the pur-
pose intended . When that purpose is rehabili-
tation, one must take into account the limited
mobility and acute sensitivity to physical en-
vironment of those for whom the building is
intended .

With limited mobility, the wheelchair be-
comes a basic unit or module of design. The
range of the dimensions of a standard wheel-
chair must be borne in mind . Design is gov-
erned not only by these basic dimensions, but
also by the dimensions of the paths of action
of the chair . Variations in disability permit
variable limits of maneuverability, and the
relationship of the wheelchair to basic equip-

ment must also be recognized in the develop-
ment of the planning data .

MEDICAL

The medical area of a rehabilitation center pro-
vides the following services : medical evalua-
tion, performed by the physician and his staff ;
physical therapy, including hydrotherapy ;
occupational therapy ; speech and hearing
therapy . It also furnishes the services of a
prosthetic and/or orthetic appliance shop .
The detailed character of the medical area will
vary with the program of the center itself .
The emphases in the medical program will

be determined by the needs of the patients and
by already existent community medical facili-
ties .
The medical area provides the basis for the

patients' total program at the center . It must be
accessible to all other areas and be well inte-
grated with the administration and admissions
services . (See Fig . 2 .)

This section will contain much specialized
examination, treatment, and therapy equip-

ment . Some of this will be heavy, requiring a
floor designed to accommodate such concen-
trated loads ; the electrical service to these
machines is important .

Patients will be wearing lightweight exami-
nation or treatment gowns here, and the heat-
ing system will have to compensate for this .
The records for all sections of this area are ex-
tensive ; therefore, adequate storage for them is
mandatory . Conferences with patients and staff
make further demands on the available space .
Many different kinds of activities will be
housed here and the space needs to be adjust-
able accordingly . Accessibility to all other
areas is also essential for the medical area of
activity .

Physician

Medical diagnosis is the basis for development
of the patient's successful rehabilitation pro-
gram .

On admission, a medical examination is es-
sential, whether the patient is prescribed a
program in one or several of the center's areas
of activity : physical medicine, social adjust-
ment, or vocational rehabilitation . A nurse is
usually present during the examination .

Complete evaluation of the patient may re-
quire the services of consulting medical spe-
cialists, staff specialists in the several medical
therapies, psychologists, social workers, and
vocational counselors . A total integrated pro-
gram is developed for the patient, with medical
considerations as the initial frame of reference .

Location Within Building As all patients receive
medical evaluation, the physician's unit should
be near the center's main entrance .
For purposes of admission, and for the keep-

ing of records, location of the unit near the
administrative department is desirable .

If an in-patient nursing unit is included, the
physician should have, if possible, convenient
access to the nursing unit .

In smaller centers, the main waiting room for
the building may serve as the waiting area for
the physician's unit .

Place the unit in a quiet zone .

Staff-Patient Ratios The physician-patient ratio
will depend entirely on the nature of the pro-
gram . Centers accommodating in-patients will
necessarily need a greater amount of physician
service per patient than the out-patient type of
center .

Physician-patient ratios can be established
only on an individual basis .

Organization of Space The physician's unit
should form a self-contained area, with access
to the consultation room and the medical ex-
amination room by means of a subcorridor, if
possible.
To make full use of the physician's time,

there should be two examination rooms for
each consultation room .
Recommended for the area is a toilet de-

signed for wheelchair occupancy, accessible
from the examination room .

Fig. f

	

Iatertelations of main elements of space of e rehabilitation center. Activities may be grouped according to
relative noise levels .
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and occupational therapy, as well as for activi-
ties of daily living, should be in close proxim-
ity, as many patients will receive treatment and
training in all three areas .
Arrange the areas so that scheduled patients

may proceed directly to physical therapy with-
out interfering with circulation to other depart-
ments.
As physical therapy may take advantage of

certain outdoor activity, place the exercise
room or gym near the outdoors .
As physical therapy involves some noisy

activity, this area should be removed from quiet
zones, such as the place where speech and
hearing therapy is administered, or the nursing
unit . (See Fig . 5 .)
The area should be convenient to the center's

physician and the nursing unit (if provided) .

Staff-Patient Ratios One physical therapist can
treat an average of 10 to 15 patients per day .

cubicles ; whereas the wet area includes all
hydrotherapy treatment, tanks, pools, and
related facilities .

Hydrotherapy equipment should be grouped
in one area, separate from, but adjacent and
accessible to other treatment areas .

Space considerations for a physical therapy
department must take into account circulation
areas for patients and staff . Situate the equip-
ment for efficient and safe use, and provide
storage space for equipment and supplies.

Flexibility and expansion of facilities should
be considered in basic planning to meet
changes in requirements .

It is advisable to consult with the chief physi-
cal therapist, the center's director, and the
center's physician to determine equipment
needs and the program of activity for this de-
partment .

Location Within Building The place for physical

Although a clinical scale is essential equip-
ment for the examination room, a wheelchair
patient's scale constructed from a modified
platform scale is very desirable . These scales
should be conveniently accessible from the
other parts of the building and may be placed
in the physician's unit, or near the physical
therapy exercise room or gymnasium .

Waiting Room Arrange the furniture to allow
space for wheelchair patients . Also, include
coat hanging facilities .

Secretary Include in the furnishings a secre-
tary's desk, writing table, and letter size file
cabinets .

As certain records must be available to de-
partment heads in other areas of the center,
placement of such files in the central records
room of the administrative area is the usual
practice . However, some centers prefer to keep
medical records in the physician's unit. A
physician's records are traditionally privileged
communications, and, if kept in the central
records room, should be made available only
to the responsible professional personnel .

Consultation Room include in the furnishings
for the physician's office and consultation
room an executive desk and chair, book-
shelves, and film illuminator . Allow space for
two visitors' chairs and a wheelchair . Provide
a convenient coat closet . (See Fig . 3 .)

Examination Room Include in the furnishings
for this room an examination table with clear-
ance on all sides, an examination light, a lava-
tory and mirror, clinical scales, a film illumi-
nator, an instrument and supply closet, a small
electric pressure sterilizer (if no lab-utility
room is provided), and a chair . Standing bars
are optional equipment .

Lab-Utility Room

	

if a lab-utility room is provided,
equip it with a pressure sterilizer, sink, plaster
cart, work counter, and storage cabinets .

Radiology Radiology is usually provided for
rehabilitation centers by x-ray departments
of hospitals, clinics, and other institutions .
If radiology is to form a part of the center's
services, standard practice in the design and
construction of the department should be
followed . (See Fig . 4 .)

Physical Therapy

Physical therapy is administered under medi-
cal supervision and performed by graduates of
a school or course approved by the Council
on Medical Education and Hospitals of the
American Medical Association .
The objectives of physical therapy are to cor-

rect or alleviate bone and joint or neuromuscu-
lar disabilities . This entails a concern with all
types of physical disabilities, such as neuro-
logical diseases, arthritis, amputation, paral-
ysis, spasticity, structural and postural mal-
alignments, crippling accidents, postsurgical
conditions, etc . Measures are used to retain
or reestablish circulation, muscle tone, coordi-
nation, joint motion lending to mobility, am-
buletion, end activities of daily living .

In carrying out his aim, the therapist will
make use of heat, cold, water, light, end elec-
tricity as well as the training effects of active,
passive, resistive, and reeducation exercises .

Organization of Space There should be two major
treatment areas, dry and wet . The dry area in-
cludes the exercise room or gym and treatment
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Group services may increase this to 20 a day .
If the physical therapist is assisted by non-

professionals and if the work space and sched-
uling are well planned, a maximum staff-patient
ratio may be achieved . Nonprofessional assis-
tants, paid or volunteer, can be trained to pre-
pare patients for treatments, attend to equip-
ment, and transport patients, if necessary .
There are many variables involved in staff-

patient ratios .

Treatment Cubicles Divide the cubicles with
curtain tracks for easy access by wheelchair
and stretcher patients and for flexibility in use
of space, as for instructional activity or gait
training . Curtains should not extend to the
ceiling or floor, so that when drawn, they may
not interfere with ventilation . (See Fig . 6 .)

Equip cubicles with a treatment table with
adequate work space on each side and at the
head . Treatment tables with drawers or shelv-
ing provide convenient storage space for
sheets and other requirements .

Provide in the cubicles a place for the pa-
tient's outer clothing, such as hooks or lockers .

Provide a lavatory convenient for the thera-
pist's use .



Health

REHABILITATION CENTERS

The most frequently used items of equipment
are : exercise mats (sometimes raised 24 in .
off the floor for the convenience of therapists
and wheelchair or crutch patients-if area is
of sufficient size, mats may remain in place),
shoulder wheel, shoulder overhead and wall
weights, shoulder ladder, steps, curbs, ramps,
stall bars, parallel bars, posture mirror, sta-
tionary bicycle, counterbalanced and individ-
ual weights, sand bags, and paraffin bath .
Some of this equipment may be made by a
skilled carpenter rather than purchased. Pur-
chased equipment should be accompanied by
satisfactory repair and maintenance service .

Certain equipment relationships should be
maintained . Place the posture mirror 4 ft from
the end of the parallel bars . When mats and
other movable equipment are removed, there
should be sufficient space for gait training, also
related to a posture mirror .
Doors to the exercise area should be wide

enough to accommodate not only patients but
also equipment . Double doors, each 3 ft wide,
are recommended .

The layout shown suggests a minimum ex-
ercise area for a physical therapy department
with one therapist and an aid . For an expansion

files, and a desk with a dictating machine .
Partition the office so that interviews may

have acoustical privacy .
Situate it near the patients' entrance to the

physical therapy department and design it to
provide maximum supervision of activities .
A patient scheduling board and writing sur-

face are recommended . Locate them conve-
niently for all physical therapists .

Staff lockers and dressing rooms (separate
from patients) should be near this department.

Examining Room The room should be convenient
to the entrance of the physical therapy depart-
ment.

Equip it with an examination table, lavatory,
and space for examination equipment .
Provide floor-to-ceiling partitions for privacy .
The room may be used for special tests and

measurements, or for treatment when privacy
is desirable .

Scales for weighing patients (including pa-
tients in wheelchairs) are sometimes provided
in this room .

Exercise Area This area should be a flexible,
clear space for individual and group exercise
activities . (See Fig . 7 .)

Equipment for this department may include
infrared and ultraviolet lamps, diathermy, hot
pack and electrical stimulation apparatus,
ultrasonic equipment, suspension apparatus
(Guthrie-Smith), electrical diagnostic appara-
tus, moist heat equipment, sand bags, powder
boards, powder, oil or lotion, alcohol, and
linen .

In many cases patients will be lying on their
backs during treatments . Ceiling lighting
should be indirect or semi-direct to avoid glare .
Therapists making tests or examinations re-
quire shaded or nonglare spotlights .

Waiting Area Provide space for wheelchair
and ambulant patients ; and if there is a nursing
unit, space also for a stretcher .

Place the therapist's office near the waiting
area for control .

From the waiting area, the patient should
be able to go to the exercise room, hydrother-
apy, or treatment cubicles with a minimum
interference of activities .

Therapist's Office There should be staff office
space for interviewing patients and attending
to administrative duties, as well as space for
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and to arouse interest in the center's program .
For this purpose, the gymnasium should be
easily accessible to the public .
To make maximum use of this multipurpose

room, it is important that activities be con-
trolled to avoid conflicting schedules .

Hydrotherapy The space for hydrotherapy is
frequently the most expensive area of the
center ; consequently, it should be planned with

considerable selectivity .
Whirlpool tanks for arm, foot, hip, and leg

immersion are considered inadequate by many

centers serving multiple disabilities unless
augmented with facilities for complete body
immersion . (See Fig . 8 .)
Almost all exercises and treatments can be

conducted with a Hubbard tank and a wading
pool and tank . Combinations of Hubbard tanks
with wading facilities are available where space
is limited .

Therapeutic pools are expensive to con-
struct ; consequently, they are usually consid-
ered only for larger centers .

All hydrotherapy activities require linen
and towel storage . Also provide a wringer and
dryer for bathing suits and a storage apace
for wet and dry bathing suits of both staff

and patients .
Tank and pool areas require storage space

for wheelchairs and stretchers, adequate

serves a variety of uses, such as individual
and group exercises, recreational programs,
and meetings.

The gymnasium will augment the program of
the physical therapy exercise room, permitting
the therapist to conduct group wheelchair and
mat classes . The room should be furnished
with parallel bars, wall bars, stairs, curbs,
gradients, wall mirrors, etc ., for individual
instruction.
The room will also be used for recreational

activity such as group volleyball, basketball,
moving pictures, and wheelchair square
dancing . A minimum clear ceiling height of
14 ft is recommended . If the gymnasium meets
standard space requirements, rental of its use
to community athletic organizations will be
facilitated . Providing a recreational program
is particularly important where inpatients
are involved .
The gymnasium will also be used by the

social group worker in the social adjustment
program of some patients .

As the gymnasium is a multipurpose room,
equipment and furniture within the area should
be movable . Provision for its storage is essen-
tial .

As a meeting room to be used by selected
groups within the community, this facility pro-
vides an excellent opportunity to acquaint
the public with the problems of rehabilitation

of the exercise area see "Gymnasium" in this
section .
The exercise area may be divided by open

partitions which allow for the attachment of
equipment and subdividing of activities, yet
which permit circulation of air and easy super-

vision of the total area .
An observation cubicle with one-way vision

glass may sometimes be used to advantage in

order that visitors will not interfere with pa-

tients' activities .
Reinforce the walls for installation of exer-

cise equipment, such as stall bars .
Provide storage for equipment not in use .
Toilets should be accessible to the patients

and designed for those who are confined to
wheelchairs .
A wall clock in the room for timing exercises

is recommended .
Vinyl wall covering to a minimum height of

5 ft will protect walls and ease maintenance .
There should be adequate ventilation . Fresh

air without drafts in the exercise and treatment
cubicles is very important . Air conditioning of

this area is highly desirable .
Windows or room exposure should be de-

signed to provide privacy within the exercise

room .

Gymnasium In larger centers or centers with

inpatients, a gymnasium is recommended . It
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recommended . For children the shallow end
should be 2 ft deep, for adults, 3 ft . The deep
end of the pool should be 5 ft .
There should be a continuous gutter around

the pool for the use of the patients and for the
purpose of attaching plinths .
A portion of the floor surrounding the pool

may be depressed to form an observation area
for the therapist .

Occupational Therapy

Occupational therapy is administered under
medical supervision and performed by grad-
uates of schools of occupational therapy
approved by the Council on Medical Education
and Hospitals of the American Medical Asso-
ciation .
The objectives of occupational therapists

are to assist in the mental and physical restora-
tion of the disabled person, enabling him to
adjust to his disability, increase his work
capacity, and to want to become a productive
member of his community .

In addition, the occupational therapist is
concerned with the training of patients in the
activities of daily living .
To achieve these goals, occupational therapy

utilizes, on an individual basis, remedial
activities which are found in creative skills
and manual arts . (See Fig . 9 .)

sink or lavatory is required in the cubicle for
drainage of the unit .

Provide space for chair, table, and a stool of
adjustable height .

In small centers where hydrotherapy equip-
ment consists only of whirlpool tanks, place
them near treatment cubicles and near the exer-
cise room for easy supervision by the therapist.

Tank Room A treatment table with storage
space is an essential requirement .
Allow space for wheel stretchers and provide

44-in .-wide doors . (A 56-in .-wide opening is
necessary to install combination treatment
and wading tank .)

Allow space for stretcher and wheelchair
storage .

Showers and Dressing Rooms Directly related to
the efficient use of a hydrotherapy pool is the
provision of adequate dressing room facilities .

Dressing facilities do not necessarily have a
size relationship to the pool indicated . For
example, some programs will require several
dressing tables in order to accommodate the

patients .

Hydrotherapy Pool Many variations in size are
possible .

The depth of the pool should be graduated.
Variations of depth in 5-in . increments are

dressing cubicles, or dressing rooms to permit
maximum use of pool, showers, and toilet
facilities .
As hydrotherapy is a moderately noisy

activity, it should be removed from areas re-
quiring sound control .

Floors should be of unglazed ceramic tile
with drains for spilled water and tank overflow .
As equipment is heavy when filled with

water, a structure must be designed for these
additional loads .
Overhead monorails with lift mechanism are

essential for efficient use of Hubbard tanks
end waders. Ceilings should be a minimum of
9 ft 6 in . The location of the monorail with
proper relationship to equipment is essential .

All pipes for hydrotherapy should be acces-
sible but concealed . Waste lines should be
adequate for rapid changes of water .

All hydrotherapy equipment should have
thermostatically controlled mixing valves .
Adequate pressure and an ample source of
160' F . water are essential .

Humidity reduction is a major concern in
planning the hydrotherapy department . Ade-
quate air conditioning is essential for the com-
fort of patients and staff .

Whirlpools This includes equipment for the
treatment of arms, hips, and legs . Some models
are available as movable units, in which case a
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Certain occupational therapy activities, such
as those characteristic of daily living, may be
conducted out of doors in favorable weather .
It is recommended that, if possible, access
to an outdoor area be provided .

The area should be accessible to the center's
physician, the social adjustment area, and the
vocational counseling area . As occupational
therapy involves coordination with the nursing
unit (for dressing and toileting particularly),
the occupational therapy department should
be conveniently related to it .

Location Within Building occupational therapy
should be adjacent to the physical therapy
department, since many patients will use both
areas .

Locate the area so that scheduled patients
may proceed directly to occupational therapy
without interfering with the circulation of other
departments .

As some phases of occupational therapy
involve noisy activity, this area should be re-
moved from quiet zones in the building, or pro-
vision should be made for acoustic control .

Staff-Patient Ratios one occupational therapist
can treat eight to fifteen patients per day . The
number of patients depends upon types of
disabilities and the severity of the cases .
Where highly individual treatments are re-

quired, the daily load will decrease . Also, if

the therapist is relieved of administrative re-
sponsibilities and assisted by nonprofessional

persons, the daily load will increase.
For orthopedic patients, special equipment

must frequently be devised under close super-
vision of the occupational therapist .

There are many variables applicable to staff-
patient ratios .

Otganj2atian of Space The activity area may be
so planned that each activity has a separate
unit, or it may be planned to separate quiet
from noisy and dusty from clean activity . The
unit system facilitates assignment of special
instructors to special activities and is also
a more orderly arrangement of the space. How-
ever, this method increases the number of staff,
makes supervision more difficult, and can be
considered only in larger departments .

The activities of daily living (ADL) area,
which is used to teach the patient how to live
self-sufficiently in his home environment,
should be closely related to the main occupa-
tional therapy treatment room .

As the occupational therapist works closely
with the social adjustment staff and the voca-
tional counselors, his office should be near
their areas .

Activities of Daily Living

	

The activities which are
indicated include most situations found in the
home (see Fig . 10) .
Some training, particularly bathroom and
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bedroom activities, will require cooperation
with physical therapists . Consequently, the
ADL area should be easily accessible from the
physical therapy department .

A gadget board containing numerous items
of hardware, light switches, faucets, and other
items frequently used should be included . The
board should be adjustable in height .
The bathroom should be arranged to ac-

commodate wheelchair patients (see "Inpa-
tients") .

The kitchen plan may include, in addition
to the type illustrated for wheelchair use,
standard counter and cabinet arrangements
to test the patient's ability to cope with "nor-
mal" situations . Counters of adjustable height
may be used to advantage in training patients .

A front loading washer and dryer, as illus-
trated, is desirable for wheelchair patients .
Controls at the front of the range are recom-
mended . However, the purpose of this training
is to show the patient how he may use, if pos-
sible, appliances that are standard in his com-
munity .

A standard clothes closet is recommended
as a part of the training in dressing .

A broom closet, vacuum cleaner, and ad-
justable ironing board should also be included .

Table space should be provided for training
in eating and for use as a writing surface .
A rug can also be used to test the patient's

ability to cope with that type of floor covering .

Speech and Hearing

The speech and hearing unit serves those
with disabilities of deafness, stuttering, or de-
layed speech and voice disorders which may
result from various basic abnormalities, dis-
eases, or injuries .
A wide variety of programs is possible .

Some provide for treatment of postoperative
disorders resulting from tonsillectomies and
ear operations, cerebral palsy, meningitis,
cleft palate, hemiplegia, vocal cord anomalies .

Services may range from testing and treat-
ing of all conditions to emphasis on disorders
associated with certain specific disabilities .
The center may include speech therapy only

or audiological testing as well .
The program may serve adults or children,

or both .
The center may include a teaching and re-

search program in speech and hearing .

Staff-Patient Ratios

	

Although ratios vary widely
with different patients, an approximation of
staff-patient ratios is as follows :

1 . For audiometric screening : one audio-
metric technician may screen one patient every
five to eight minutes .

2 . For audiometric testing : the audiologist
may test four to eight patients per day during
the initial screening process . For a complete
test for hearing aid evaluation, three hours
is needed per patient, and the test is usually
conducted in two visits .

3 . For individual therapy : one therapist for
six to ten patients per day (one half-hour to
one-hour periods) . The audiologist may also
act as therapist .

4 . For group therapy : five to eight persons
per therapist ; one therapist for twenty-four
patients per day .

Organization of Space Patients' toilet facilities
and coat racks should be accessible from the
waiting room . It is recommended that the
sound control room, test room, and audio-
metric testing rooms be located on a subcorri-
dor off the waiting room in order to reduce
noise . In a children's program, a play and ex-

for other items of equipment . Conduits be-
tween the jacks should be installed in a manner
that avoids sound transmission .

For complete diagnostic service, a galvanic
skin response audiometer may be used in the
test room . For diagnostic testing, delayed
auditory feedback equipment may be used .
For a children's program, children's furniture
and toys should be part of the test room .
The test rooms should be acoustically

treated to achieve an overall residual noise
level of not more than 30 decibels on the "C"
scale . This requires carefully supervised con-
struction of a "floating room ." In new construc-
tion the subfloor may be depressed to eliminate
the high step or ramp at the entrance to the
test room . If built on grade, the floating slab
for the room may be placed on a sand bed .

To achieve this degree of acoustic control,
it is essential that the floating room have ade-
quate "mass" and that all necessary precau-
tions are taken to avoid the conduction of
sound .

Proper air circulation is a frequent problem .

Orthetic and/or Prosthetic Appliance Shop

Orthetic appliances are medically prescribed
for the support of weakened parts of the body
and to increase or control their function .
Prosthetic appliances are medically prescribed
artificial substitutes for a missing body part .
Such devices are constructed by orthetists
and prosthetists in cooperation with the physi-
cian, the physical therapist, and the occupa-
tional therapist . (See Fig . 13 .)

The type of facility for orthetic and pros-
thetic services will vary widely with rehabilita-
tion centers and is dictated at times by the
availability of commercial services .

Frequently, arrangements are made for a
representative of a commercial firm to visit
the center . For this purpose a fitting room
is recommended as a minimum facility, al-
though an office or treatment cubicle is some-
times used and minor adjustments and repairs
to appliances are made in the occupational
therapy department .

However, a small shop (as illustrated) within
the center provides close liaison between the
patient, the medical team, and the orthetist or
prosthatist . In such a shop, small devices such
as feeders and page turners may be fabricated
and adjustments and repairs made to wheel-
chairs, braces, limbs, and crutches .

If a minimum facility is established, consid-
eration should be given to its future expansion,
not only in terms of space, but with respect to
electrical services, ventilation, gas supply, etc .

amination room near the test room is recom-
mended .

Audiometric Testing The audiometric testing
room (or, in some cases, booths) is a facility
for pure-tone threshold testing and short form
hearing screening tests (see Fig . 11 ) .
Space should be provided for the audi-

ologist's desk with an audiometer and one pa-
tient's chair or wheel chair . Furniture should
be arranged so that the audiologist may face
the patient and operate the audiometer. Provide
storage and shelving .
The room should be treated acoustically for

an overall residual noise level of not more
than 40 decibels as measured on the "C" scale .
This involves the treatment of walls, ceilings,
and floors . (See Fig . 12 .)

Control Room and Test Room

	

This facility is essen-
tial for an audiology program .

It is preferable to place these rooms off the
subcorridor or hall, and to control the activity
in surrounding rooms in order that extraneous
noises be eliminated .

For a children's program it is highly desirable
that, outside the test room, a play and examina-
tion room be provided to accustom the child
to his environment and to make the transition
to the test room as easy as possible . This room
should be equipped with children's furniture
and toys .
Equipment for the control room will include

a work surface for the audiometer, earphones
and microphone, tape recorder, and tape and
record storage, and may include other equip-
ment such as a Bekesy audiometer.

If hearing aid evaluation is part of the pro-
gram, provide storage space for hearing aids
either in the test room or the control room .

The control room should be treated acous-
tically to achieve an overall residual noise level
of not more than 40 decibels on the "C" scale .
An observation window approximately 18 by

20 in . i s required . For adequate control of
sound transmission, three pieces of glass of
different thicknesses and nonparallel in con-
struction are recommended . One-way vision
glass in the control room is optional .

Equipment for the test room includes a
speaker, microphone, and headphone . Micro-
phone and headphone jacks should be located
near the patient's chair . Additional auxiliary
wall- or ceiling-mounted speakers are some-
times provided, particularly for the testing of

children . These speakers should be separately
switched . All this equipment is wired to the
audiometer . Additional spare jacks in both the
control and the test room are recommended
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4 . In-service training of psychologists and
participation in psychological research .
The minimum recommended psychological

facilities would include a psychologist's
counseling room and test room .

Social Services include the following :
1 . Social study and evaluation, including

the collection of relevant information from
the patient, his family, and other agencies,
and the appraisal of such information with
respect to the patient's rehabilitation potential

2 . Social casework, where the social worker
(medical social worker or psychiatric social
worker) works with the patient to improve
attitudes toward self-support and motivation
toward treatment and work

3 . Social group work, including the correc-

tion of abnormal living patterns by using
planned group activities, recreational in nature

but therapeutic in value . It may include hobby
activities, group discussions, and activities

of an adult education nature .

Psychiatric Service= Frequently the psychia-
trist is employed on a part-time basis and is
primarily called upon to provide the following
services :

1 . Psychiatric screening to diagnose emo-
tional problems
2 . Staff consultations on how these prob-

lems should be managed in relation to the
patient's total rehabilitation program

3 . In-service staff training for the purpose
of developing greater understanding of the
psychological factors in disability

Psychological Services include :
1 . Psychological evaluation, accomplished

by means of various psychological testing
procedures and interviews which evaluate
the patient's intelligence and personality

2 . Interpretation of clinical findings to mem-
bers of the staff

3 . Counseling (therapy) on either an individ-
ual or a group basis, usually carried out with
the psychiatrist and social service staff

The fabrication of major appliances requires
much heavy and noisy equipment . Isolation of
such a shop is essential to the control of noise
and reduction of the fire hazard .

Location Within Building As the orthetic and/or
prosthetic appliance shop will serve outpa-
tients requiring minor adjustments or repairs
to their devices, the unit should be easily
accessible to entrances .

The unit should be located in a noisy zone,
and, if possible, near the gymnasium, so that
the patient may try out his prostheses or
braces . The fitting room, however, may be
made sufficiently large for this purpose .

SOCIAL ADJUSTMENT

Social adjustment requires psychiatric and
social services for the treatment of social and
emotional problems .



Location Within Building The services should be
administered in a quiet area of the building .
As most incoming patients will receive some

services in this area, it should be readily ac-
cessible from the main entrance of the building .

If the program involves large numbers of
children, the psychological therapy room for
children should be in the children's treatment-
training unit .

(See Fig . 14 .)

Organization of Space The flow pattern for
patients within this area will vary considerably .
A typical pattern for the evaluation of a new
patient would have the sequence of reception-
ist, waiting room, social worker (for case his-
tory of patient), medical evaluation (for all in-
coming patients), psychological testing, and
psychiatric screening . The two latter services
are not needed by all patients .

Vocational counseling, and appraisal of the
patient's employment potential in the voca-
tional evaluation unit may also be included
in the initial evaluation . Also for this purpose,
audiometric screening and speech evaluation
are often helpful .

Staff-Patient Ratios As psychiatric screening
and psychological therapy will vary widely with
individual patients, no approximation of staff-
patient ratios is possible .
For psychological testing a recommended

average is two patients a day per psychologist
for brief psychological evaluations . This in-
cludes the time required for interpretation and
writing reports . Extensive psychological
evaluation requires one work day per patient,
including time for preparation of the report .
Other activities such as training, research, and
therapy will detract from these averages . This
does not provide for evaluation of vocational
skills, aptitudes, and interests, which is a func-
tion of vocational services .
For social caseworkers, the number of cases

per worker will vary with the number of intake
studies and the number receiving continuing
service . Where there is a balance between
these two types of service, an individual case-
worker may handle a caseload of from 25 to
35 patients .

Waiting Room if the program is of sufficient
scope, provide a separate waiting area with a
receptionist for the psychological-social unit .
In smaller centers, this facility may be in-
corporated in the main waiting room for the
center .
The receptionist schedules patient inter-

views with the psychological-social staff .
Access to interview and test rooms by means

of a subcorridor will provide privacy and re-
duce extraneous noise from the rest of the
building .

Psychological Training and Research Programs For
a training program, provide observation facil-
ities in the children's play therapy and activity
group rooms, such as observation cubicles
with one-way vision glass or, preferably, tele-
vision cameras with screens in a central view-
ing room . (See Fig . 15 .)
Provide a separate office for each psycholog-

ical trainee .
Research programs are of a wide variety .

Some involve much equipment ; others, no
equipment . Provide a separate area for this
facility .

VOCATIONAL

The vocational area of a rehabilitation center
provides the following services : counseling,
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evaluation, training, and placement ; the shel-
tered workshop (or rehabilitation workshop)

is part of this area, and in some cases, certain

aspects of special education will be included .
The vocational program is determined by the

needs of the patients and the needs and oppor-

tunities of business and industry in the com-
munity served by the center . This program is

a most important part of the patient's total
rehabilitation process . (See Fig .16 .)

This area has the responsibility of acquaint-

ing the patient with situations in industry or

in business and of preparing him for job com-

petition . Realistically designed workshops

and offices will be required to create a job

situation atmosphere for the patient .
This area should present to the patient a

very wide range of job possibilities . Few cen-

ters will contain an extensive number of job

situations ; some may have none if this need

has been satisfied through the cooperation

of a trade school or some other agency . Pa-

tients should not be trained for jobs which

they cannot obtain later .
Changing types and techniques in industry

make it essential that this area have maximum

flexibility, especially in heating, ventilating,

plumbing, lighting, electrical installations,
and equipment placement . The vocational area

must offer training in small segments of a job

operation and present advanced types of voca-

tional opportunities .
Vocational counseling provides an oppor-

tunity for the patient to obtain an understand-
ing of his vocational abilities and potential,
and to learn the scope of their possible appli-
cation . The center may choose to work with
cooperating counselors already established
in the community, if it does not provide this
service within the center . Sometimes counsel-
ors are loaned to centers by the State Voca-

tional Rehabilitation Agency and conduct their

work at the center .
Vocational evaluation is the process of col-

lecting and appraising data on the patient's
interests, aptitudes, and ability in work situa-

tions. This section needs to be quite broad

in scope in order to find the vocation best

suited and most satisfying to the disabled

person . This section of the center's program

is frequently referred to as a prevocational

unit .
Vocational training provides the discipline

necessary for the patient to attain his job poten-

tial established in vocational evaluation . Voca-

tional training requires carefully supervised

instruction in vocations best serving the

patient's needs with full regard to employment

possibilities .
Sheltered workshop provides employment

for disabled persons within the center . This is

productive work for which wages are paid ;

the work is usually obtained on contract or sub-

contract basis . In this area, further vocational
evaluation and training are possible.

Special education will be found in this area

when enough patients have difficulties with

certain areas of academic or vocational achieve-

ment . If children need this service, it may be

located in their area . Frequently, this is pro-
vided through cooperation with the public
schools .

Placement service is to be offered when the
number of job placements and contacts war-
rants it ; otherwise this service is performed

by other agencies. In smaller centers place-

ments may be handled by the vocational courn-

selor . Placement may mean the patient's return

to his former job, full employment by selective

placement or partial or special employment

either at home or in the sheltered workshop .



must meet the standards of quality and guar-
antee delivery of the required quantities on
time schedules . It must provide payment for
services rendered and rewards in terms of
individual growth and development .

Location Within Building

	

The sheltered workshop
should be conveniently related to the other
areas of vocational services . It may be a de-
tached or semidetached unit with a separate
patient entrance, as patients engaged in the
shop usually work an eight-hour-day program
end no longer require the intensive services of
the medical department.
Depending upon its closeness to the medical

department of the center, the shop may require
a first-aid room . In the larger workshop a full-
time nurse may be required .
As work within the shop may be noisy,

separation from quiet areas in the center is
recommended .

For delivery and shipment of goods, it is es-
sential that the unit be adjacent to a loading
area .

Organization Of Space This area will closely re-
semble industrial space end will house indus-
trial operations . The heating, ventilating, and
dust collection systems will need to be planned
accordingly, with floors designed for adequate
loads and an electrical system to meet many
different kinds of demands .

The type of work carried out in the shop will
be subject to frequent change . Flexibility in
organizing the space is, therefore, essential :
the area should have a high ceiling and be free
of columns . Floors should be designed to take
heavy loads of equipment and stacked mate-
rials . Much of the work under contract in the
shop will be of an assembly line nature . How-
ever, the products may merely require work
surfaces for their assembly or they may require
special equipment (frequently supplied to the
center by the contracting firm if it is for a par-
ticular job) . In laying out equipment in the shop,
it is advisable to obtain expert industrial advice
in order to assure efficient flow patterns and
simplified handling and storage of materials
and products .
Some work surfaces should be adjustable

in height and all should be designed for the use
of wheelchair patients .

Electrical power outlets should be frequently
spotted along bench walls and/or the ceiling
grid . Floor outlets for power tool use in the cen-
tral area of the shop are recommended . Wiring
should be sized to take a varying power de-
mand .
Adequate general illumination should be

provided with increased intensity al work sta-
tions as dictated by the task .
A time clock for the patients' use is some-

times provided in the workshop to encourage
punctuality and to determine the patients' pro-
duction rate .

All necessary safety precautions should be
taken to protect the patient from power tool
hazards, fire hazards, falls, and other mishaps .
A potential hazard exists when there is insuffi-
cient space for the storage of materials and
products . Ample storage space should be pro-
vided for the orderly, safe arrangement of
bulky items . A sprinkler system installed in
the shop will reduce fire risk .

Storage is a major problem and is related to
the volume of items handled . The space for
storage will vary from 15 percent to 50 percent
of the work area .

Receiving, shipping, and handling of bulk
items require additional space . This space

There follows a sampling of some of the
vocational training fields that the architect
may be called upon to plan for :

1 . Commercial
2 . Tailoring
3 . Drafting
4 . Watch repair
5 . Shoe repair
6 . Furniture repair and upholstering
7 . Machine shop operation
8 . Radio, television, and appliance repair
(See Fig . 18 .)

Sheltered Workshop

The sheltered workshop provides additional
opportunities for further evaluation, training,
and eventual employment of the handicapped
individual . The sheltered workshop was once
thought of as a place for terminal employment
of those who could not benefit from further
training . Today this concept has changed, and
it is established as one of the steps in the re-
habilitation process . There will, perhaps,
always be some patients who, because of ex-
tensive or complicated disabilities, require the
environment of the sheltered workshop as the
only means of permanent employment .
The sheltered workshop is never an isolated

unit in terms of program, but is part of the total
vocational area which in turn is an integral part
of the center . For selected patients, it is the
best means of developing work tolerance, work
habits, confidence, and skill . It also provides a
means for the development of industrial quan-
tity standards . The added incentive of pay for
work done is often the motivation needed to
help the disabled person carry through his re-
habilitation program . This work is most fre-
quently secured from industry or other sources
on subcontract basis .

This work must be done within the most
businesslike atmosphere and framework, yet
without undue pressures of time ; however, it

Supervisors will be in charge of the separate
units of this area and will be responsible for
integrating their unit with the total vocational
effort.

The director will be in charge of the total
vocational area and responsible for integrating
this area with the rest of the rehabilitation
center program .

Vocational Training

Vocational training is prescribed after evalua-
tion of the patient's abilities, interests, and job
training has begun .
The vocational training unit provides oppor-

tunity for growth in ability and assurance in
actual job situations or experiences as close
to reality as possible . During this period of
training, the patient may continue to receive
services from the medical unit, the social ad-
justment unit, or any other part of the rehabili-
tation center . (See Fig . 17 .)

Differences in disabilities and the nature
of the community will dictate differences in
the kind of training program to be employed .
In addition to working with local industry,
the local training resources will supplement
the center's training programs whenever prac-
ticable and suitable . Trade schools may accept
only the more capable candidates who do not
have emotional or medical problems, and in
some cases, they may not be able to give the
personal attention needed . The rehabilitation
center deals with complex problems and dis-
abilities ; therefore, its vocational training
unit will need to give greater emphasis to
limited training objectives which are often
more suitable to the restricted educational and
cultural backgrounds of many of its patients .

Training in a range of vocations should be
offered to accommodate several levels of abil-
ities, skills, and interests . In addition, the
changing personnel needs of industry make a
representative range important .

Health

REHABILITATION CENTERS



. Woodwork Trades :
i) patternmakers;

ii) cabinet makers ;
iii) furniture repairmen .
Plastics Production :

i) bench grinders ;
ii) hand filers;

iii) drill press operators ;
iv) assemblers .
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11 . Skilled and Semiskilled
A . Sewing and Tailoring

i) spreaders ;

	

vii) tailors;
ii) markers;

	

viii) pressers ;
iii) cutter;

	

ix) hand sewers ;
iv) trimmers ;

	

x) sewing machine operators;
v) pattern makers ;

	

xi) weave-bac specialists ;
vi) pattern graders ; xii) chair cover makers .

viii) bank tellers ;
ix) ticket agents;
x) receptionists ;
xi) shipping and receiving clerks ;
xii) file clerks ;
xiii) sales clerks .

I . Commercial
i) typists;

ii) secretaries;
iii) bookkeepers ;
iv) telephone operators ;
v) cashiers ;
vi) business machine operato
vii) copy readers ;

Skilled and Semiskilled
D . Arts and Crafts:

i) ceramics;

	

iv) weaving ;
ii) leather;

	

v) jewelry;
iii) metal work ;

	

vi) electroplating.

C . Commercial Art :
i) layout men ;

ii) illustrators ;
iii) letterers ;
iv) window display artists ;
v) show card layout.

Skilled and Semiskilled
B . Drafting :

i) electrical draftsmen ;
ii) automotive draftsmen ;

iii) architectural draftsmen ;
iv) mechanical draftsmen .

F . Electric Light, Power, and Electronics:
i) meter readers ;
ii) meter men;
iii) assemblers;
iv) inspectors and testers;
v) radio, television, electronic ma-

chine repairmen .

Skilled and Semiskilled
E . Repairmen :

i) business machines;
ii) watch repairing;

iii) assemblers;
iv) tool sharpening ;
v) camera repairing ;
vi) shoe repairing .

Skilled and Semiskilled
G . Building Trades :

i) carpenters;
ii) painters ;

iii) plumbers ;
iv) masons;
v) electricians.
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program, facilities for snacks-refrigerator,
hot plate, and sink-are indicated . Or locate
this facility within the children's treatment
and training area to serve the nursery as well
as the occupational therapy room .

Exterior circulation involves both vehicular
and pedestrian traffic . Buses, taxis, automo-
biles, and service trucks must be considered .
Parking spaces should be located so that
neither patients nor visitors need cross drive-

ways to enter the building . Separate areas of
the parking space should be designated for
patient, staff, and visitor use . Appropriate
directional signs should be considered for the
efficient control of traffic. In some centers
where many outpatients drive their own cars,
a carport designed for wheelchair patients is
a considerable convenience. (See Fig . 20 .)

All centers will require a service area for the
delivery of equipment, supplies, and fuel . How-
ever, centers with kitchen facilities, vocational
training programs, and a sheltered workshop
will have a greatly increased service problem ;
and the service area and its relation to other

traffic must be studied accordingly .
Adequate maintenance shop facilities are

essential . The shop not only will serve general
maintenance purposes, but frequently will be
used for the repair, modification, or fabrication
of furniture and equipment used in the center .

Treatment cubicle requirements are the same
for children as adults ; equip them with treat-
ment tables and ceiling-mounted mirrors
above .

Relate the area to outdoor therapy for out-
door exercises .

Provide a sink for the therapist's and chil-
dren's use .

Toilet facilities for children should be im-
mediately convenient to the exercise room and

outdoor therapy .
Special equipment may have to be designed

for individual cases . Figure 19 illustrates a
movable stall bar and parallel bars adjust-
able in height and width for children of varying
ages .

Occupational Therapy Equipment should be se-
lected for the child's physical and mental age
level . The plan indicates an area staffed by one

therapist.
Place toilet facilities convenient to the ther-

apy room .
Relate the room to the outdoors so that some

activities may be conducted outside .
Although special equipment may be required

for individual cases, equipment indicated in-
cludes standing tables, typing tables, work
tables (all with adjustable heights), loom, easel,
and workbench .

Provide a sink within the room for the chil-
dren's and therapist's use .
As training in eating may form a part of the

should be related to e loading dock and truck
service area . The service area should be
planned so that it does not interfere with other
vehicular or pedestrian circulation .

As patients working in the shop will usually
work an eight-hour day, facilities for their com-
fort should not be overlooked . If the center has
no dining facilities, a lunchroom convenient
to the shop is recommended, as some patients
will bring their lunches with them . Provision of
a cafeteria is also considered a desirable facil-
ity where the number of patients warrants it .
Most states have specific requirements for

rest areas for men and women . These require-
ments should be checked carefully before plan-
ning lounges, toilet facilities, and lockers for
the patients in the workshop .

A small office for the workshop supervisor
should be provided, and so designed that there
is maximum supervision of the shop activity
from the office . Additional office space will be
required for records, cost accounting, end esti-
mating . The size of this area will be determined
essentially by the volume of work and number
of contracts handled by the workshop .

Physical Therapy Exercise Room

	

The requirements
here are similar to those needed in the exercise
room for adults, except that the equipment
is selected for the child's size and interests .
(See Fig . 19 .)

The space indicates a minimum exercise area

staffed by one therapist .



cal, end surgical services might be provided
by the general hospital . Arrangements need
only be made to ensure availability end ready
accessibility for patients in the mental health
center .
To be truly comprehensive, the mental health

center must be responsible for the adequacy
of services provided to persons with special
problem mental disorders or to populations
facing unusually chronic and severe emotional
stress and who are alienated from their com-
munity or the broader community's supportive
social systems. It may not be feasible for the
center to provide all of the clinical services nec-
essary in managing the difficult biological and
social problems presented by drug depen-
dency, alcoholism, aging, delinquency, mental
retardation, or the many other special problems
included among the mental disorders or in
which mental disorder is suspected of playing
a significant part . The center should, however,
identify the population at risk for each of the
special problems and plan a program to provide
preventive, diagnostic, therapeutic, rehabilits-
tivk, or supportive services for each of these
populations . It should identify the community's
most likely agents for early intervention to
assist or support individuals in each of these
populations or identify agents who are provid-
ing therapeutic and rehabilitative care . The
program should indicate the ways in which the
center would be most useful to these com-
munity agents .

The responsibility for the mental health
needs of a population implies that the mental
health center should help various social sys-
tems of the community function in ways that
develop and sustain effectiveness of individ-
uals participating in these systems . The center
should aid these systems in their support of
persons with mental disorder. The implications
for prevention, diagnosis, treatment, and re-
habilitation are obvious ; the recipient of mental
health services includes the patient but the
services extend to his family and to a variety of
social systems . Consultation and education in
the community are important functions of any
center . In these ways the center responds
to the community's need for interlocking,
strengthening, and expansion of all its re-
sources that have a bearing on mental health .
Community consultation and education offer
possibilities for influencing mental health
beyond the confines of hospitals and offices
and thus contribute to the prevention of mental
disorder .
To deliver this broad range of services, a

flexible organization with a multidisciplinary
staff is required . In addition to the usual pro-
fessional staff of psychiatrists, psychologists,
social workers, nurses, and activity therapists,
there may be a variety of nonprofessional per-
sonnel, volunteers, and social scientists
to add new perspectives to the center . Staff
may be organized by services (prevention,
diagnosis, intensive treatment, extended treat-
ment, rehabilitation, etc.), by programs for
specific population groups (children, adoles-
cents, the aged, alcoholics, mentally retarded,
etc .), or by geographic areas of the community
served . Regardless of the organization, there

SIX TYPES OF PSYCHIATRIC FACILITIES

Community Mental Health Centers

The community mental health center repre-
sents the formal reflection of the professional
objectives of providing comprehensive ser-
vices and continuity of care for the prevention,
early detection, treatment, and follow-up care
of mental disorder within a designated popula-
tion . The comprehensive center is essentially
a program rather then a building complex ; it
is a program that seeks to plan and coordinate
the range of mental health services required to
meet the mental health needs of a population .
It is a combination of services either under a
single administration in a discrete physical en-
tity, under a single administration in multiple
physical facilities, or under various adminis-
trations which, by contracts end/or agree-
ments, are organized to provide the continuity
of services noted above .
A center may be under governmental, philan-

thropic, or private auspices, or it may be sup-
ported by a combination of resources . If it is
to be an effective agency, however, the com-
munity served by the center should participate
in establishing the major needs, goals, end
priorities of the mental health center . The
community and the staff of the mental health
center must define the goals and establish
a priority system for the attainment of these
goals . The community is ultimately responsible
for identifying resources end needs, obtaining
sufficient financial support to assure adequate
numbers of competent personnel, adequately
paid end given an adequate physical plant to
implement the programs to achieve the stated
goals .
As a minimum, the center must provide out-

patient, inpatient, partial hospitalization (in-
cluding day care) services, community consul-
tation and professional education for other
than the staff of the center, and clinical diag-
nosis and treatment on an emergency basis .
It is also desirable that it participate in public
education to promote or conserve mental
health research to increase the body of knowl-
edge about mental illness and the effectiveness
of services utilized, home care and follow-up,
nursing home care, vocational rehabilitation,
guidance for the families of emotionally dis-
turbed persons, and otherwise contribute to
maintaining the optimal functioning of individ-
uals with residual sequelse or complications
of mental disorders . Services of the center
should be easily accessible and widely pub-
licized to the community served .
To provide comprehensive services and con-

tinuity of care, the community mental health
center should have easy relationships with
other "people-serving" agencies, and partic-
ularly with the public psychiatric hospital
serving the area . Patient care must be coordi-
nated between the center and other agencies,
end patients must move from one element of
service to another within the center with ease,
as treatment needs indicate . For example, in
mental health centers that are part of or closely
related to general hospitals, the necessary in-
patient, dietetic, laboratory, pharmacy, medi-

The Physical Plant

The physical plant shall provide a safe and
sanitary environment with adequate diagnos-
tic and therapeutic resources .

The design and construction of the physical
plant should be appropriate to the type of ser-
vices it houses, to the staffing and organiza-
tional pattern of the facility, and to local geog-
raphy and style . It will, therefore, be unique for
each facility, but it must be safe and must make
a positive contribution to the efficient attain-
ment of the facility's goals . It must satisfy the
physiological as well as the psychological
needs of patients and staff .

Sleeping units for patients are designed to
promote comfort end dignity and to ensure
privacy consistent with the patients' welfare .
In the absence of other state or local require-
ments, there is a minimum of 90 sq ft of floor
space in single rooms and 70 sq ft of floor
space per person in multiple patient rooms .
It is desirable that multiple patient rooms be
designed to accommodate no more than six
patients, but preferably four . There may be a
need for appropriate security measures in-
corporated into the physical design of some
wards .

There is a minimum of one lavatory for each
six patients, one toilet for each eight patients,
one tub or shower for each fifteen patients,
and one drinking fountain on each ward . A
lavatory is installed in each toilet area . Appro-
priate provisions are made to ensure privacy
in toilet and bathing areas .

Since psychiatric patients are generally
ambulatory and need to associate with other
patients and with staff, there is provision for
day rooms and recreational areas . At least 40
sq ft of floor space per patient is required for
dayrooms . There are also usually solaria, a
dining room or cafeteria where many patients
take their meals, a vistors' room, a gymnasium,
an exercise area in the building or perhaps on
the grounds, and rooms for special treatment,
interviewing of patients, group and individual
therapy, etc . Other facilities for patients might
include a locker room or individual lockers in
the sleeping units, a small laundry room, a
snack kitchen on each ward, and a coffee shop,
clothing shop, and cosmetic shop for patients
as well as employees .

Offices are provided for physicians, psychol-
ogists, social workers, nursing administrators,
dietitian, and other staff members, and these
are conveniently located to encourage effective
communication with patients and other staff .
Nurses' stations should be centrally located to
permit full view of recreation areas and im-
mediate access to patients and to treatment
areas . Appropriate conference rooms are also
provided, and there are suitable arrangements
for clerical staff for each department or unit .

v
Standards for Psychiatric Facilities, The

American Psychiatric Association, Washing-
ton, D C ., 199
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must be adequate qualified leadership, admin-
istrative and clinical, to assure thoughtful
supervision, planning, evaluation, and coordi-
nation required to blend the array of available
talents and resources into an effective center
of services .

Responsibility and commensurate authority
should be delegated to ensure optimal utiliza-
tion of each person's skills, respecting prin-
ciples of ultimate legal and clinical responsi-
bility . As stated elsewhere by the APA, "The
need for cooperatively defining the area of
activity and responsibility for professionals
who participate in the care of patients requires
that physicians or their designees be recog-
nized as having the ultimate responsibility for
patient care . They, and they alone, are trained
to assume this responsibility . In the public
interest, other professionals or nonprofes-
sionals, when contributing to patient care,
must recognize and respect this ultimate
responsibility .'

Psychiatric Outpatient Clinics
In a psychiatric outpatient clinic, a psychiatrist

assumes responsibility for providing diagnos-
tic, consulting, and therapeutic services for

outpatients with the help of a professional
staff that includes at least the disciplines of
psychiatry, psychology, and social work . This
staff nucleus may be supplemented as needed
by representatives of related disciplines, such
as pediatrics, internal medicine, neurology,
mental health nursing, speech therapy, reme-
dial techniques, physical and occupational
therapy, and rehabilitation .
Members of the various disciplines not only

work on the staff but also function on the team
in daily practice, coordinating their skills to

meet the needs of patients . The psychiatrist
who serves as director sees that this coordina-
tion is effective . He assumes responsibility for
all clinical functions and is on duty sufficient
time, on a regularly scheduled basis, to ade-
quately discharge his responsibility . He as-
sures adequate evaluation of all new patients,
supervision of the staff, and sustained direc-
tion of the total program of services . The
psychiatrist-in-charge retains overall authority,
but may delegate administrative, as distinct
from clinical, responsibility to a nonmedical
executive or administrator .

In addition to diagnosing and treating pa-
tients, the clinic provides training for profes-
sional psychiatric personnel and those of other
disciplines as well as education for the public ;
it participates in various community endeavors
related to the mentally ill and carries out re-
search . The methods of implementation and
the proportionate emphasis given to the vari-

ous functions differ according to local circum-
stances, community needs, and clinic policy .
The clinic may serve patients for whom

appropriate psychiatric assistance in a con-
venient outpatient clinic may prevent more
prolonged illness, those recovering from a
stage of illness that required hospitalization
and who may need further outpatient care as
they resume a regular way of life, those who

are referred far prehospitalization evaluation,

and those who can benefit from temporary
therapeutic intervention to overcome a life

crisis .

' Principles Underlying Interdisciplinary Re-
lations Between the Professions of Psychiatry
and Psychology-A Position Statement by the
Council of the American Psychiatric Associa-
tion, February 1964 .

Admission policies for outpatient clinics
vary . Many clinics have an "open door," or

"walk-in," policy, indicating that they accept
both self-referrals and referrals from com-
munity agents . Others accept only those cases
that have been referred by another professional
source . Some clinics specialize in the diagnosis
and treatment of children, adults, or special

populations, such as people with alcohol prob-

lems . Each clinic has a written plan indicating
the scope of its admission policy and referral
plan, and the plan is well known to all referring
sources .
The services of a clinic may be offered on

either a full- or part-time basis, according to
local circumstances . Whatever its arrange-
ment, the clinic should be accessible to the
members of the community it serves . For ex-
ample, a clinic serving an area where many
working people are paid by the day or hour
with little or no provision for sick leave should
be open some evenings or weekends so as not
to discourage or penalize those who would
have to take a loss in pay to begin or continue
treatment .
The clinic's participation in community ser-

vice plans is an important responsibility . Some
individuals may have a problem that can best
be removed or alleviated by another agency,

and the clinic cooperates with other community
resources wherever possible . Some patients
need help from several sources, and the pro-

fessionals involved must clarify the needs and

outline areas in which each can be most effec-
tive . Working relationships with surrounding

inpatient facilities are maintained to achieve

easy flow of patients in and out of inpatient
services and to avoid administrative delays

and failure of communication about patients .
The clinic may be affiliated with a medical

school, hospital, welfare or public health de-

partment, or other appropriate professional

organizations for the exchange of services,
scientific advancement, and professional and

administrative support . If not, it achieves these
aims through the use of qualified consultants
or by establishing a professional advisory
board of appropriately qualified persons .
The psychiatric outpatient clinic is often

asked to furnish an evaluative report regarding
a patient . The content of a report is determined
by the purposes of the agency for which it is
prepared and it is in keeping with ethical prac-
tice .

Psychiatric Services in General Hospitals

All general hospitals should have a well-
known plan for receiving, management, and
disposition of psychiatric patients . If the
general hospital has a psychiatric service
or department, there must he a qualified
psychiatrist in charge, with appropriate
allied personnel, particularly nursing person-
nelwho have had training in the management
of psychiatric patients .

Every general hospital must think through its
responsibilities for the person presenting him-
self with psychiatric symptoms, in order either
to admit the patient or to assist in quickly re-
ferring him to the nearest treatment resource
capable of providing prompt diagnosis and
treatment for the particular case . The feasibility
of establishing a psychiatric service in a gen-
eral hospital as a part of the network of the
total community health program will depend
upon many factors, including local needs, the
availability of other facilities, the availability
of staff, and the orientation of the medical
professional in the hospital and community .

Whether a separate psychiatric service can
or cannot be provided, it is frequently possible
to use some general medical, minimal care,

or other beds for psychiatric patients and to

secure the services of a consultant psychiatrist .

All good general hospitals have a plan for

handling psychiatric emergencies, such as
acute toxic reactions, suicide attempts, and
acute behavioral disturbances . Small hospitals
may have two or more rooms for such patients,
pending their transfer to a hospital where spe-
cial psychiatric facilities are available . It is ad-
visable that no patient with suicidal tendencies
be released without psychiatric consultation
if a psychiatrist is available .
When the general hospital has a psychiatric

service, the service provides for the care and
treatment of patients admitted for psychiatric
disorders and also for those patients who, in
the course of hospitalization for another
reason, experience a psychiatric illness . Most
patients are admitted voluntarily, although
occasionally the hospital seeks legal authority
for detaining one who is very disturbed . Any
limitations on admissions, such as those im-
posed by the physical construction of the unit
or by the training and experience of its staff,
are clearly stated in the plan of the hospital .

Because of the small size of the psychiatric
unit in most general hospitals, the unit usually

focuses on intensive short-term therapy and
diagnostic services . Some general hospitals
have, however, found it possible to develop
suitable facilities and staffing to admit end
treat psychiatric patients who are expected to
remain over 30 days . Some hospitals also have
provision for partial hospitalization, in addition
to round-the-clock services, and for outpatient
services to former patients and others who do
not need full-time hospitalization .
Experience has indicated that, expressed as

a percentage of the bed capacity of the hos-
pital, the number of psychiatric beds required
will vary from 3 to 15 percent, the most usual
figure being about 10 percent of the total beds.

A capacity of 20 to 26 beds in one nursing unit
seems to be most efficient . When a hospital is

capable of supporting more than this number
of beds, they are usually provided in two or
more nursing units . Experience has shown
that men and women may be treated in one unit
if adequate facilities are available .

Since the psychiatric service operates as an
integral part of the hospital, many of its func-
tional services are provided by the hospital ad-
ministration . These might include most of the
general professional services : i .e ., medical,
surgical, and dental ; dietetic, laboratory, x-ray,
pharmacy, library, chaplaincy, and medical
records ; and administrative and maintenance
services .

Private Psychiatric Hospitals
Private psychiatric hospitals are nongov-
ernmental specialty hospitals . Like general
hospitals, they may be operated on either a
nonprofit or for-profit basis . They have the
responsibility of providing treatment programs
with definitive goals for the welfare of the
patient, with the realization that the period of
hospitalization may be only a segment of the

total treatment plan .
The medical staff should make use of the op-

portunity provided by a high ratio of medical

staff to patients to regulate the therapeutic
program and to observe the processes of ill-

ness and the response to therapy . The most
advanced approaches to treatment, and individ-
ualization of program to meet each patient's
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needs, should be employed . The hospital
should take advantage of around-the-clock
observations by many trained observers, and
multidisciplinary views in conference, in the
evaluation of therapy and the integration of
theory and practice . There should be a periodic
evaluation of the effectiveness of the hospital
therapeutic program . Although the primary
function of the hospital is to maintain excel-
lence in psychiatric treatment, the professional
and administrative staff should be encouraged
to utilize the unique opportunities for education
and research .

Most private psychiatric hospitals serve their
geographic communities-local, state, and
regional-although a number of them, because
of their special or unique treatment programs
for specific categories of patients, receive
referrals from wherever in the world these
patients come .

Private psychiatric hospitals, therefore, very
greatly . Each follows the program determined
by its medical staff, its approach to treatment
and its goals . Each private psychiatric hospital
must have established written procedures by
which it will either admit a patient or quickly
refer him to the nearest, most appropriate,
treatment facility . A qualified psychiatrist
must be responsible for the treatment of the
patient, and there must be other mental health
professionals, including nursing personnel
with training in psychiatric nursing .
The length of stay in a private psychiatric

hospital should be commensurate with the
goals of therapy and the patient's illness . In
keeping with the current concepts that early
and effective intervention may result in the re-
turn of the patient to his community after a very
short period of hospitalization, the average
length of stay is less than 60 days in three-
fourths of the private psychiatric hospitals .
To meet the ultimate needs of the patient, many
hospitals maintain medium- or long-term inten-
sive treatment programs as well . The primary
goal of hospital treatment is not the shortest
possible stay but the most effective therapy .
Within the limits of therapeutic goals, the hos-
pital should provide the type and amount of
treatment that will result in the patient's re-
sumption of healthy functioning .

Public Psychiatric Hospitals
A public psychiatric hospital is defined as an
institution provided by the community-
whether city, county, state, provincial, or fed-
eral government-for the diagnosis, treatment,
and care of patients with psychiatric and
neurological disorders . Most hospitals in this
group are state or provincial hospitals . They
provide both short-term and long-term treat-
ment and admit patients both voluntarily and by
legal commitment .
While it is recognized that variations in the

usual type of state hospital organization are
suitable in certain localities, the essential
professional, diagnostic, treatment, and admin-
istrative and maintenance services described
in the preceding section on general standards
can be applied to all public hospitals by individ-
ual interpretation . Each public hospital has an
important function to perform in providing
necessary psychiatric services to its com-
munity and in promoting psychiatric education
and research . Recognizing the advantages of
affiliation with medical schools and other med-
ical centers in their areas, many public hospi-
tals have established formal programs of parti-
cipation in cooperative educational and research
efforts .

Whether the total treatment program of the

hospital is separated into discrete units de-
pends upon its size, its type of organization,
and the medical administrative philosophy .
However, patients have individual and differ-
ing needs, and the treatment program, however
administratively organized, seeks to serve
these various needs .
The hospital should be large enough to meet

the community's needs for psychiatric ser-
vices, but not so large as to compromise its
ability to meet the needs of each patient for
individual treatment . Optimal size might be
described as the most efficient and effective
balance between the facility's ability to meet
the unique needs of the community and its abil-
ity to meet the unique needs of each patient .
One method that has been devised to achieve
this balance is the unit system .

Larger hospitals may operate under this sys-
tem, with several semiautonomous patient
care units making up the complex . The treat-
ment programs are organized into separate
units of similar size, staffing, and types of
patients . Regardless of how long he stays, each
patient is admitted, treated, end discharged
within the same unit . His treatment is the re-
sponsibility of the same group of staff mem-
bers from admission to discharge and after-
care . In some instances, the units represent
specific geographical areas ; this enables the
professional staff to work closely and continu-
ously with professional and lay community
agencies from that region . Other facilities do
not find this geographic admission plan prac-
tical and prefer to admit patients to each unit
in rotation . Regardless of how admissions are
handled, the goal of each unit is appropriate
treatment for each patient at the most appro-
priate site .
The treatment program may include separate

wards for certain types of patients with special
treatment, educational, and rehabilitation
needs, such as children, adolescents, alcohol-
ics, patients with tuberculosis, and others who
require intensive medical treatment in addition
to psychiatric care .

Increasingly, public hospitals are following
the mental health center concepts of compre-
hensiveness of service and continuity of care .
They are, therefore, developing a range of
services, including programs of varying de-
grees of partial hospitalization, outpatient ser-
vices, rehabilitation, vocational guidance, and
aftercare in addition to the intensive inpatient
treatment programs . A proper balance of these
other programs allows for the more efficient
use of the inpatient services .
The concept of the "open door" has been

applied to the majority of wards in most psy-
chiatric hospitals . The open hospital encour-
ages early treatment by emphasizing the volun-
tary nature of hospitalization and the expressed
confidence of the staff that the patient can
accept responsibility for his own management .
Freedom of movement enables patients to do
many things for themselves that might have to
be done by staff members under other condi-
tions, and thus allows more staff time available
for the promotion of active treatment . It is
necessary for some facilities to maintain a
closed ward or wards, however, for those
patients who may be likely to endanger the
safety and welfare of themselves and/or others .
Confidence in the facility can best be main-
tained if appropriate precautions are taken to
protect the community from the exceptional
patient who has in the pest caused it concern .

The hospital encourages and participates in
community planning for the development of
appropriate alternative resources and facilities
to deal with social problems that have in the

past often been assigned to the public psy-
chiatric hospital due to the lack of available
alternatives . The most appropriate and efficient
use of scarce psychiatric resources requires
that all possibilities for securing the best treat-
ment and care for each individual patient be ex-
plored by the patient's family, the family
physician, and community social agencies, and
that a broad range of resources be available
in the community to meet the multiplicity of
needs .
The hospital encourages community pro-

vision for diagnostic, treatment, rehabilitation,
and educational and preventive mental hygiene
services for former patients, and for those for
whom hospitalization may be averted, to
ensure a comprehensive network of mental
health care services . Within this network some
services may be provided by the hospital's
mental health clinic, which functions on a
regular, scheduled basis, either in a fixed loca-
tion or on a traveling basis . The clinic assists
in the rehabilitation of former hospital patients,
advises those about to enter the hospital, offers
treatment to those who do not need hospitaliza-
tion, end diagnoses and/or treats children with
behavioral or educational problems . The staff
of the clinic includes as a minimuni a psychia-
trist, a social worker, and a psychologist, and,
if the hospital has adopted the unit system,
the same team follows the patient from pre-
admission interview to discharge and follow-up
care . The services of the clinic also include
follow-up counseling, evaluation of adjustment
after discharge, and medical supervision of
drug dosage .

Services for the Mentally Retarded
The past ten years or more have brought about
a dramatic change of basic concepts regarding
the care and treatment of persons with the
mental retardation syndrome . Consequently,
requirements of care and treatment have
shifted to an extent that the newly developed
or developing facilities can no longer be con-
sidered as one compatible group of "hospitals
and schools for mental defectives" as was the
case in earlier years .

First of all, the care, treatment, education
and training of mentally retarded persons in
the low borderline and educable range have
shifted significantly from residential facilities
to day schools . Trained or qualified educators
along with other specialists (medicine, audi-
ology, speech, and physical therapy) provide
meaningful and adequate services within the
public school system or in schools operated by
affiliates of the National Association for Re-
tarded Children .

Secondly, the care, treatment, and training
for more severely retarded children (trainables)
are being provided in many communities in a
manner similar to that in which these services
are rendered for the youngsters who are ed-
ucable .
As a third observation, it must be acknowl-

edged that, for some years now, there has been
an observable trend for those persons who
suffer from the rather severe to severest de-
grees of retardation (decerebration syndrome)
to outnumber either the educable or the train-
able retardates in state institutions . Their de-
mand upon the availability of total lifelong
care has become a dominant factor .

Thus, it is no longer possible to establish
meaningful standards based upon traditional
concepts . A new approach is indicated that
takes into consideration factual changes and
continued transition .

The complexities of needed services can beat
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tional programs be available at the appropriate
time . Whether such a program is part of a
public school system or an integral part of a
private or public residential care facility, it
must meet the licensing and certification re-
quirements of the state and/or federal govern-
ment . Under the current legal definition, a
mentally retarded youngster capable of rehabil-
itation, as interpreted by the Division of Voca-
tional Rehabilitation, qualifies at age sixteen
to participate in this program .
Adequate day care programs and/or domi-

ciliary facilities must meet the program needs
of the clients . Also, they must meet licensing
or certification requirements of each licensing
body (department of health, department of
labor, department of education, the fire mar-
shal, department of insurance, etc .) .

The Young Adult and the Adult By the time a re-
tarded person is eighteen years of age, his
future role in our society can be assessed fairly
accurately, in most instances . The need may
range from living more or less independently
in the community or in a supervised group-
living program (hostel, sheltered workshop)
to residence in a licensed boarding home, a
licensed nursing home, or in an institution for
chronically disabled or ill persons . Correspond-

ingly, he may be economically independent,
partially self-supporting, or receive public
support through Medicare, Medicaid, Social
Security, or aid to the permanently and totally
disabled .

In any event, adequate legal and social pro-
visions must be made to protect the person
with the mental retardation syndrome against
physical, emotional, social, or economic ex-
ploitation and abuse . Also, regardless of
where the retarded adult lives, he must have
adequate access to all community resources
that he may need at any given time in his life
span . This will require programmed super-
visory services that can be included in an ade-
quate protective mechanism (Guardianship
Act) .

quire a broad range of varying services :
Children who are ambulatory and without

significant adjustment problems are, generally,
entered into nursery schools with subsequent
promotion into subprimary and appropriate
grades of the public school system . State
licensing procedures establish necessary stan-
dards for personnel and facilities .

Children who are not ambulatory or who

have major adjustment problems that cannot
be dealt with in the public school system or the
private home may require in-residence facili-
ties that provide special orthopedic or psy-
chiatric services or services to the blind, deaf,
or others . All children in this category will be
given the required additional diagnostic, treat-
ment, rehabilitative, and educational services
that are needed to assist them to develop their
optimal potential . Such programs must be mul-
tidisciplinary, under qualified medical direc-
tion . Thus, they must meet the requirements
of the Joint Commission on Accreditation of
Hospitals .
As the process of treatment and rehabilita-

tion progresses, a differentiation of each child's
long-range needs will become evident . It may

lead to discharge into the community and refer-
ral to a child guidance clinic and to the public
special school system . It may require pro-
longed hospitalization because of specific med-
ical requirements . Or, it may result in provid-
ing lifelong protective care in an accredited
institution for the chronically ill (extended care
unit), a licensed nursing home, or a licensed
boarding home . In any event, local, state, end/
or federal licensing requirements must be met
and the facility should be accredited by the
Joint Commission on Accreditation of Hospi-
tals if it is eligible .

The Progressing Preadolescents and Adolescents
Most of the mentally retarded youngsters in
the educational and training programs will
reach the limit of their academic potential be-
fore the age of sixteen . Therefore, it is neces-
sary that meaningful and adequate prevoca-

be dealt with by projecting various life-span
requirements as known to us . However, we
shall not attempt to make specific recom-
mendations for those services that are non-
medical in nature .

The Infant and Small Child Most mentally re-
tarded children are retarded at birth (prenatal
and paranatal retardation), although it may not
be evident at the time . They require diagnostic,
prognostic, and treatment services .
The pre-school-age medical clinic may op-

erate as an independent agency, a part of a
general hospital, or a part of the state hospital-
training school system . In any event, utilization
of existing services and efforts at integration
in regional areas will be made and standards
must be established and maintained to meet
existing needs .

It is desirable that the director of the clinic
be a well-qualified pediatrician . He will have
medical consultants on his staff (neurologist,
child psychiatrist, ophthalmologist, dentist,
physistrist, nutritionists, public health nurses,
and others as needed) . Essential are full-time or
part-time qualified social workers, clinical
or developmental psychologists, audiologists,
speech, occupational, end physical therapists
and medical secretaries . The number of staff
employed must correspond to the needs of the
patients referred to the clinic .
The clinic must have adequate space to func-

tion . It must have available all diagnostic tools
and procedures that are necessary to establish
an inclusive and comprehensive diagnosis,
such as roentgenology, clinical and anatomic
pathology, biochemistry, genetics, and electro-
encephalography .

All personnel must meet licensing and/or
certification requirements of their respective
professions . The clinic, if it is eligible, must
meet the standards of the Joint Commission on
Accreditation of Hospitals .

The Younger School-Age Child Mentally retarded
children, once properly diagnosed, will re-
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SPATIAL NEEDS OF PROGRAM
ELEMENTS

NOTE : Design of all spaces should be noninstitu-
tional . The following are suggestions for consider-
ation in all program element needs indicated be-
low:

Openers in space-planning
Live plants
Design for groupings of 4 to 8 persons
Comfortable light level (natural light, desk

lamps, incandescents instead of neon, etc.)
Freedom for hanging pictures
Warm surface finishes in natural materials
Views outside
Contact with outdoors
Visual access to mainstream of activity .

The following does not assume that all services
must be located under one roof (see Location
of Services) .

1 . Inpatient Unit

This is a short-term residential facility for living
under a supervised therapeutic program, requiring
a domestic or college-dormitory rather than a hos-
pital atmosphere . Architectural Section, NIMH,
recommends this area be classified residential oc-
cupancy (NFPA No . 101) where permitted by local
authorities .

Patient Needs
Privacy for sleeping, dressing, and bathing.
Provision for personal grooming needs .
As few regulations for use of facility as possi-

ble.
Patients should be able to rearrange furniture,

hang pictures on wall, etc.
Patient belongings should not be out of

reach-lockable storage space should be
provided in each patient's bedroom unless
specifically prohibited by program.

Domestic Needs to So Provided Laundry and
snack kitchen for use by each living group (16-
24 patients) .

Socialization Areas

	

Avariety of settings is nec-
essary:
Space for small conversational groupings or

quiet individual use (2-4 persons) . Example:
small living space in a suite of two or four
bedrooms .

Activity spaces for games, dancing, music,
group living (16-24 persons) . Two living
areas are desirable to allow noisy and quiet
activities to occur simultaneously. Quiet ac-
tivity space could also be used for group
therapy. Example: a large living room as
the focus of living group activities with a
smaller, comfortably furnished lounge adja-
cent .

Visiting Area

	

Space should be provided for pri-
vate visiting with family and friends. Example:
an out-of-the-way alcove for 6 persons, located
near the entrance to the unit and the nurse's
station, allowing visual and conversation level
acoustical privacy .

NOTE: each group of 16-24 patients requires
the above spaces . Design should allow natural
groupings of 4-8 persons.

Physical Planning Guidelines for Community Mental
Health Centers, Clyde H. Dorsett, AIA, Architectural Con-
sultant, National Institute of Mental Health, Bethesda,
Md ., 1978 .

2. Emergencies

Emergency can occur in any element of service
of any time . Most common :

l . walk-in
2. escorted emergency
Walk-in: arriving at any element of service for

the first time to get help . This person may come
in alone or with others . He [or she] is ambulant
and functioning .

Escorted emergency: ambulant but not func-
tioning .

Physical Space for Walk-in:
Inviting entrance
Must have immediate relationship to outside

while patient is in waiting-reception area
Privacy with receptionist in stating his [her]

needs
NOTE : all spaces for walk-in interview and initial
treatment, admitting of walk-in emergency can
be those used by outpatients .

Escorted emergency
Will utilize all staff and space in emergency

suite of general hospital .
Additional spaces may be needed in general

hospital emergency.
Space:

Interview space that promotes communica-
tion between patient and physician .

Holding space-waiting bed space-for pa-
tient to wait while disposition for treatment
is considered (i .e ., sedated patient) .

Entrance available directly to intensive care
area for escorted emergencies.

NOTE : design and location should motivate inter-
action and communication between all agencies
and elements of service utilizing the facility.

3. Outpatient

Admitting Offices Should be convenient to re-
ceptionist

Ancillary Services
Waiting areas
Secretarial space
Public and staff toilets, lounge (coffee, sink,

refrigerator), and library-workroom

Waiting Areas
Limited to 8-12 patients
Distributed throughout office areas
Receptionist by front door-open, friendly, en

courage contact between receptionist and
patient

Recreation-physical exercise

	

Space in the form
of an exercise room, gymnasium, or outdoor space
(especially in warm climates) should be provided .
Example: small exercise room for group setting-
up exercise program with agreement to use high
school gym and playing fields located within easy
walking distance .

Staff needs
Lounge area
Storage for personal property
Staff toilet
Area for charting/private discussion with thera-

pists
Security for drugs
Multiuse patient interview space, family discus-

sion, etc.
Minimal barriers to interaction with patients .

Example: desks are preferable to glazed
nursing stations .

Housekeeping Needs
Domestic housekeeping :

Linens-in patients' bedrooms or locate for
central distribution

Each bedroom unit to have own linen supply
Bathroom and personal items
Central janitor's closet

Dietary services :
Snacks, patients' activities in kitchen
Feeding-hospital cafeteria and kitchen
service on units ; storage far dishes, linens,
etc.

Icemakers
Complete domestic kitchen-exhaust system
must be adequate

Intensive can
Acoustical privacy
Social space for contact with staff and freedom

to leave confined room
Close supervision by staff
Controlled access to toilet, wardrobe, light

switches outside patient's room
Security
Tamperproof equipment and fixtures within pa-

tient's room and toilet (but not obviously
tamperproof to patient)

Tempered plate glass or removable-type deten-
tion screens

Treatment room-first aid, emergency physical
examination items for special programs such
as drugs, alcohol, etc.

Laboratory with storage
Direct access from nurse's station and from
emergency rooms in general hospitals

Audio communications between nurse's station
and patient's room

Patient rooms may be used for medical care
when needed .

Necessary equipment not removable from the
room must be lockable and concealable.

We recommend occupancy for this area be institu-
tional .

Office space Conference and interview
Meetings (with consultation
and educational service)

Play therapy
Individual
Family

Group therapy"
Staff conferences
Interagency professional groups

Larger groups
Community groups
General meetings

" Group therapy rooms to be utilized through total programs
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Contact with Staff

	

Staff persons (volunteers, sec-
retaries) should be located to be visible to persons
moving in circulation pattern of building . Exam-
ple: secretary for outpatient offices located in
alcove with chairs for waiting adjacent to circula-
tion space.

Provide informal social areas as part of circula-
tion space leading to meeting rooms, partial hos-
pitalization, etc. places where numbers of people
congregate, and also at "nodes" in circulation
system-places where people are likely to pause.
Example: gathering space with area for coats,
bathrooms outside community meeting room .

Waiting for outpatient appointments should be
adjacent to outpatient staff offices. Director of
Center should be located adjacent to other staff
offices to encourage interstaff contact .

2. Orientation

Use of views outdoors and natural light-clear
inside/outside circulation .

Clear relation of program spaces to front door :
go here for outpatient, go there for day
program, go around corner for inpatient.

Privacy or separation provided by single turn
in corridor or by screens-minimum of closed
doors.

Staff person to greet arrival to program area-
secretary for outpatient area, nurse or
volunteer located by entrance to inpatient
unit, etc .

Use staff and design of circulation space rather
than barriers (locked doors) for control .

3 . Time use

Locate community meeting areas near front
door for night-time use-lock off rest of
facility .

Partial hospitalization/inpatient section could
have its own entrance for day/night use.

4 . Variety

Circulation spaces should contrast light, dark, out-
side, inside, narrow, wide, free, controlled, stimu-
lating (warm colors), subdued (cool colors) to pro-
vide clues to kind of activities associated with
nearby program spaces and to maintain orienta-
tion . Example: corridor outside day program area
widens to allow informal socialization and use
of lockers located against one wall and is lit by
skylight .

5. Zoning

Program elements should be related to :

Public accessibility
Acoustical separation
Heavy circulation/noisy activities
Quiet/private activities
Scheduled use/nonscheduled use
Frequency of use
Day/night use
Unique or common use
Sole staff use
Sole patient use
Joint use by staff and patients
Relation to other program spaces
Relation to front door
Need for outdoor space and natural light
Need for privacy/controlled access

NOTE : The prevalent dichotomy between circula-
tion/service spaces and program spaces should
be minimized where possible .

Children's Treatment Adjacent to entrance and
child therapist's office

Provide for observation
Provide for work sink (as part of "messy area"),
and locked storage

Provide for separate toilet available to chil-
dren; separate waiting area, with possibility
of observation by parent; outdoor play
space; scaled for children; cleanable surfaces

Office Space Should motivate communication
between patient and therapist, should contain
doctor (staff) and at least four or more patients
and be flexible in arrangement of furniture.

Conference Spaces
Sufficient to accommodate 16 people
Suitable for audiovisual presentations, staff

meetings, staff work area
Accessible to main entrance and/or office

spaces and rest rooms
Suitable for group therapy
Provides storage closet

Staff Lounge

	

Should be comfortable for 8 peo-
ple adjacent to staff toilets, storage, and small
kitchenette (coffee-making, lunch, refrigerator) ;
also adjacent to staff library and workroom .

Need for large meeting room depends on avail-
ability of space in the community. Such a room
needs audiovisual facilities, storage space, and
sufficient toilet areas; it should be located be-
tween central facilities and community.

4. Partial Hospitalization
Day Care This requires a primary social area
(living-room-type space)

1 . Staff needs
Office space for day program director
Work area for staff
Medications
Nurses' lockers and toilet
(All located in position for information and
control for particular hospital program)

2. Patient's needs
Storage for wraps and for personal articles
Telephone, drinking fountain
Toilets
Kitchen suitable for social groups and ther-
opy

Occupational Therapy

	

This consists of quiet and
noisy activities and depends on the program. The
most flexible design requires at least two rooms
of classroom size with two kinds of storage: for
patients' projects and materials and for equip-
ment. The office for the program director is mostly
program space for patient occupational therapy
activities with the occupational therapist as part
of the therapy team . It may be without staff of-
fices and consist of large rooms divided by mov-
able storage cabinets.

Recreational Therapy Social recreational ther-
apy has the following requirements:

Large social space
Outdoor terrace for gardening, outdoor games,

and an inactive outdoor area for quiet
T.V .-music
Quiet indoor space
Movies
Kitchen, canteen-type
Library (quiet)
Quiet social area
Not minimal but desirable are a swimming

pool with its own dressing rooms and toilets ; and
table games.

Structured recreational therapy programs re-
quire a small gym, for 8-12 patients at one time,
with its own showers, dressing rooms, and lockers .
One should inventory the community facilities that
can be used : YMCA, schools, shopping centers,
public parks, public pools, and other mental-
health related programs in the community . An
active outdoor area must be available with a
playing field, large space for active games, etc.

The R.T . office can be same as for O.T . Week-
end and night-evening program con be held within
the same space as the inpatient program.

S. Children's Day Care
General needs include a staff office, a central
reception room-gathering place, and classrooms.
The program could utilize the adult gym. Toilets
and a small snack kitchen should be available .
(They could be used for other parts of the center's
program.)

Classrooms need an area for messy (wet area)
work (sink, etc.), an outdoor area, a teacher's
work area with a desk (no desk in classroom),
and also, for problem kids, quiet study; this class
is separated from main classroom area by a cur-
tain . Children's outdoor play space must be sepa-
rated from adult outdoor areas.

6. Administration
Reception-waiting area
Director's office-meeting room nearby
Offices for program directors
Volunteers and part-time office and lounge-

with lockers and toilets
Conference room
Library-workroom-staff lounge
Business-secretarial pool
Central records for all service elements

7. Consultation and Education

Meeting rooms and office spaces are located ad-
jacent to or within central office groupings . Center
con multiuse spaces for other elements of program
for this purpose. (Basis of operations for CBS is
out in the community and will use facility only
to conduct business and for meetings .)

CIRCULATION

1 . Use for Socialization
Circulation space can be used for more than trans-
portation from one area to another. Informal con-
tacts, pausing along the way to look at views,
stopping for a cup of coffee at a coffee bar
are activities that also encourage social contact.

Entry-Waiting Area Entrance through the front
door to all program elements located in the facil-
ity should be possible . Arriving persons should
be greeted by a staff person out in the open .
Example: volunteer behind a desk located in sight
of front door . Waiting areas should be small-
groups of 4 to 6-in sight of receptionist . Waiting
area allows view of mainstream of activity, but
is located in well-defined area out of main traffic
pattern.

Drinking fountain, toilets, and pay telephone
are adjacent to entry-waiting area . A coffee pot
is preferable to vending machines .
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Current thinking in health planning emphasizes
the concept of providing a spectrum of care
which serves the health needs of the entire
community . This spectrum includes general
medical and surgical facilities, mental, rehabili-
tation, and tuberculosis hospitals, and long-
term care facilities, hereafter referred to as
LTC, which provide care beyond acute, short-
term medical and nursing care and may be in
either chronic hospitals or nursing homes .

While the functions of a chronic hospital are
relatively clear, what is understood by a nurs-
ing home can be somewhat ambiguous . For our
purposes, an LTC may be defined as a facility
which is operated either independently or in
connection with a hospital and provides nurs-
ing care and medical services under the gen-
eral direction of persons licensed to practice
medicine or surgery . Furthermore, unlike the
chronic hospital, the LTC generally does not
have resident physicians and limits its medical
services to minor treatment, diagnostic x-ray,
and minor laboratory analysis . Although good
medical practice should be available wherever
and whenever a patient needs it, the fact is
that major medical and surgical treatments
are almost always performed in other facilities .

Eight categories of LTC facilities are readily
identifiable : general hospitals with long-term-
care beds, voluntary chronic hospitals, local
government chronic hospitals, public home
infirmaries, convalescent homes, voluntary
nursing homes, proprietary nursing homes,
and infirmaries or homes for the aged . Other
nomenclature for the categories listed above
are extended care facilities, intermediate care
facilities, shelter homes for the aged, geriatric
homes for the aged, and long-term-care facil-
ities, homes for adults, foster homes, boarding
homes, etc .

Each type has its own criteria for admission
based for the most part on the type of care re-
quired ; but reimbursement, whether through
private payment, private medical insurance,
Medicare or Medicaid, ate ., may as well be a
determining factor in patient placement . What-
ever problems are involved, the fact is that
patients often require a wide range of services
beyond initial acute medical care, and these
services may cross several "institutional lines,"
from intensive nursing and rehabilitative care
through lesser degrees of nursing care to per-
haps simply convalescent attention .

SOCIAL PLANNING CRITERIA

The basic criterion used in determining the
needs for all health care facilities is the ratio
of beds to the population served . Generally,
we find that there are approximately 13 .2 beds

Hospital statistics from Health and Hospital
Planning Council of Southern New York, 1970
and Long-Term Care, (LTC) Projection, 1973
Illustrations from Michael B . Miller and William
N . Breqer, "How to Plan for Extended Care
Service '

	

Modern Hospital, October 1966

per thousand population . A characteristic
distribution of these beds is shown in Fig . 1 .
Thus, the characteristic distribution of LTC

in all categories is 4 .8 beds per thousand, and,
equally important, is the understanding that
the most significant single characteristic of
this patient population is that they are elderly .
Their age characteristics are indicated in Fig .
2 .

require specific management techniques . Fif-
teen to twenty percent of the patient popula-
tion will present significant visual deficits,
and there will be approximately the same num-
ber with auditory deficits . Other organ system
involvement in the same patient is the rule
rather than exception, such as gastrointestinal,
pulmonary, neurological, and metabolic dis-
orders . Multiorgan pathology in the chronically
aged is a distinguishing characteristic of dis-
ability in contrast to other age groups .

The utilization rate differs as well . Extended
care facilities, both independent and attached
to general hospitals, have an average turnover
of 7 to 8 patients per year per bed, or approxi-
mately 40 to 50 day stays, and there are less
rapid turnovers for other LTC facilities (propri-
etary nursing homes, 1 .17 ; voluntary nursing
homes, 1 .69 ; voluntary chronic hospitals, 1 .30 ;
public home infirmaries, 0 .91 ; average of all
LTC facilities, 1 .43 per year) .

One can conclude as well both from the
demographic changes in a society that is pro-
portionately growing elderly and the societal
changes of placing the elderly members of
society in medically oriented facilities that the
LTC facility would have a greater percentage of
beds allotted to it proportionately in the future
and that this area of health concern would
experience real as well as proportional growth .
Another aspect of social planning is the

translation of social data into the architectural
program . We have found that the ideal method
of determining the physical facilities of the
building is in terms of the proposed patient
population rated by their capacities to perform
activities, including daily living, both in terms
of their physical capabilities and their behav-
ioral capacities . Tables 1 to 4 describe the
clinical nature of the patient population under
study and give some index of the percentage of
patient population in each group . At the conclu-
sion, we will indicate the physical configura-
tion of the nursing units that each group
generates .

Group I-Physically Disabled (15-25 percent) 2

Patients having significant physical disabil-
ities but with emotional and intellectual intact-
ness and the ability to socialize in an open,
unsupervised environment . (See Fig . 3 .)

Group II-Mentally and Physically Disabled
(25-30 percent)
Patients with severe physical disabilities with
superimposed substantial handicaps of organic
brain disease, thus requiring total nursing care
for physical disabilities and major supervision
for social activities . (See Fig . 4 .)

Group III-Custodial (15-25 percent)

Patients presenting moderate or no physical
handicaps with either no or minimal emotional
or social disabilities, thus able to function in
an uncontrolled social milieu . However they

I Based on 1,050 patient survey by W, Breger
at Columbia School of Public Health and Hos-
pital Administration, 1970 .

Fig. 2 Age characteristics of patient population .

As Dr . Michael Miller says,' studies of this
aging population in terms of their character-
istics from a medical viewpoint have indicated
that terminal cancer is seen in only 3 to 5 per-
cent of the patient population . Varying degrees
of organic brain syndrome, as manifested by
memory, intellectual, and judgmental deficits
associated with confusion and disorientation,
with or without locomotion disability, con-
stitute at least 70 to 75 percent of the patient
population . Recent studies indicate that 20 to
30 percent of a nursing home population may
be expected to have experienced a significant
psychiatric decompensation in the pre-aged
period. Of the whole, 40 to 50 percent will
demonstrate significant cardio-renal-vascular
disease in varying degrees of decompensation .
Arthropathies are virtually a universal occur-
rence, although only 20 to 30 percent may

"'Synthesis of a Therapeutic Community
for the Aged Ill," published in Geriatrics, vol .
21, pp . 151-163, August 1966
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Group II, mentally and physically disabled .

ease (senility) these patients are essentially
totally and permanently disabled . (See Fig. 6.)

DESIGN CRITERIA

The design problems unique in this facility
mainly involve the nursing units and supportive
facilities that are required in terms of the pro-
jected patient population . The problems in-

function best in a professionally supervised
environment. (See Fig. 5.)

Group IV-Mentally Disabled (30-50 percent)

Patients having minimal to mild physical dis-
abilities with major emotional and social dis-
abilities, who therefore require minimal nurs-
ing care on a purely physical level but because
of the advanced degree of organic brain dis-
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herent in dietary, mechanical maintenance,
and general and building storage facilities
are fairly uniform regardless of the type of
projected patient population and have a basic
similarity to medical facilities of the same size,
such as general hospitals, tuberculosis hos-
pitals, etc . It should be noted that supply
storage facilities, linens, equipment, etc.,
would depend to some extent on the projected
patient population .

Group I patients suffer severe physical handicaps but are
emotionally and physically intact.

Fig. 3 Group 1, physically disabled. Symbols represent the following facilities : CR, community room ;
NS, nursing station;T, toilet ; S, services (i .e ., utility rooms, treatment, bathing, pantry, nonpotient storage) ;
P. eanerv . E. outdoor environment. (This list aealies to Fiat . 3-6.1

Group II patients suffer severe physical and behavioral
disability . Therefore they require total nursing care as well
as major supervision of social activities .

TABLE t

	

Group I Facilities*

TABLE 2

	

Group II Facilities*

Area Design requirements

Community room . . . . Unsupervised
Physical therapy . . . . . . . Combined with community

living
Exterior environment . . . . . Unsupervised
Bedrooms . . . . . . . . . . . Sufficient area for wheel-

chairs, walkers, crutches ;
half of rooms with bed-
side flush toilets

Toilets . . . . . . . . . . . . 20-22 in . from floor
Bathing . . . . . . . . . . . . Near nurses' station, must

be supervised
Utility room . . . . . . . . . . Near nurses' station
Pantry . . . . . . . . . . . . . Supervised, near nurses'

station
Storage area, personal . . . Limited vertical storage ;

increase in horizontal
storage

Nonpersonal storage . . . . . Limited vertical storage ;
increase in horizontal
storage

Treatment room . . . . . . . Near nurses' station
Family counseling . . . . . . Near nurses' station
Nurses' station . . . . . . . . Located for convenience of

nurses

Area Design requirements

Community room . . . . . . . Supervised
Physical therapy . . . . . . . Combined with community

living
Exterior environment . . . . . Supervised
Bedrooms . . . . . . . . . . . Sufficient area for wheel-

chairs, walkers, crutches ;
halt of rooms with bed-
side flush toilets

Toilets . . . . . . . . . . . . . 20-22 in . from floor
Bathing . . . . . . . . . . . . Near nurses' station, must

be supervised
Utility room . . . . . . . . . . Near nurses' station
Pantry . . . . . . . . . . . . . Supervised, near nurses'

station
Storage area, personal . . . Limited vertical storage ;

increase in horizontal
storage

Nonpersonal storage . . . . . Limited vertical storage ;
increase in horizontal
storage

Treatment room . . . . . . . Near nurses' station
Family counseling . . . . . . Near nurses' station
Nurses' station . . . . . . . convenience. Located for

of nurses
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of health care, code requirements, site limita-
tions ; and, finally, the kind of operation as fore-
seen by the administrator or nursing home
operator . The nursing unit is a prime factor
in operational cost, and thus the size of the
facility is usually a multiple of the number of
nursing units . Because of the cost of operation
of feeding, therapy, and administration, the
larger the facility, usually the more econom-
ically efficient it will be, although too large a
unit might not allow for adequate patient ser-
vice functions . The average size in 1970 was 80
beds, and the present recommended criterion is
that it should not be less than 120 beds . In high-
operational-cost areas, economically viable
nursing homes require a minimum of 200 beds .
Once the number of beds has been determined,

operational care could be improved even in
the uniform nursing unit if the design were de-
termined to a greater extent by an awareness
of the proposed patient population.

Regardless of what overview decisions are
made, the design of the typical LTC is basically
concerned with (1) the relationship of area
size to the daily census in the facility, (2) the
analysis of these areas in terms of the different
functions, and (3) the criteria used in discern-
ing the nursing unit layout and supportive
facilities .

1 . In most instances the program delineates
the size of the LTC facilities . It is determined
by such factors as available money for con-
struction ; the need within a community as
determined by demographic factors or methods

Because, generally speaking, nursing home
administrators cannot determine patient pop-
ulation beforehand-or they choose because of
administrative and economic patterns to have
a wide mix of patients, the common interpreta-
tion of the structure is to have the nursing
and activity functions not flexible . This type of
building is in a great degree determined by the
relevant codes and the most economical means
of construction . It has been our experience,
however, that the criterion of initial low con-
struction cost results in high administrative,
maintenance, and operational costs, and as
building costs are a very small percentage of
whet the patient pays, a debt service of $2 .50
to $5 .00 a day, it appears a false economy .
Another factor that should be explored is that

Fig . 6 Group IV, mentally disabled .

TABLF 3 Groun III Facilities'

Area Design requirements

Community room . . . . . . . Unsupervised
Physical therapy . . . . . . . Not indicated
Exterior environment . . . . . Unsupervised
Bedrooms . . . . . . . . . . . Conventional
Toilets . . . . . . . . . . . . . Conventional
Bathing . . . . . . . . . . . . May be located conve-

niently ; nonsupervision
permissible

Utility room . . . Not indicated
Pantry . . . . . . . . . . . . . Unsupervised, near com-

munity room
Storage area, personal . . . Increase in vertical stor-

age ; conventional hori-
zontal storage space

Nonpersonal storage . . . . . Increase in vertical stor-
age ; conventional hori-
zontal storage space

Treatment room . . . . . . . Not indicated
Family counseling . . . . . . Near nurses' station
Nurses' station . . . . . . . . Located for convenience of

nurses

'Group III patients require little supervision because
they present no, or very moderate, physical and emotional
and social disability .

TABLE 4 Group IV Facilities"

Are a Design requirements

Community room . . . . . . . Supervised
Physical therapy . . . . . . Not indicated
Exterior environment . . . . . Supervised
Bedrooms . . . . . . . . . . . Conventional
Toilets . . . . . . . . . . . . . Conventional
Bathing . . . . . . . . . . . . Supervised, but located

conveniently for patient
Utility room . . . . . . . . . . Not indicated
Pantry . . . . . . . . . . . . . Supervised, near nurses'

station
Storage area, personal . . . Increase in vertical stor-

age ; incease in hori-
zontal storage space

Nonpersonal storage . . . . . Increase in vertical stor-
age ; increase in hori-
zontal storage space

Treatment room . . . . . . . Not indicated
Family counseling . . . . . . Near nurses' station
Nurses' station . . . . . . . . Located to permit control

of patient areas

On the purely physical level, patients in Group IV need
little nursing care but require maximum supervision because
of emotional disability .
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therapeutically . Feeding is accomplished in
five different methods in medical facilities :
(1) Intravenous infusions, noso-gsstric tube
feeding, gastrostomy feeding ; (2) with trays
in bed ; (3) at tables in patient rooms ; (4) with
trays in a controlled recreation room on the
patient floor ; and (5) family style in a controlled
dayroom, in the nursing unit, or on a separate
floor . It is understandable that methods 4 and
5 will be favored and used more frequently
in the LTC . Here the social dynamics of group
situations can be developed, and it is also a
more efficient way of providing patient dining .
Many have held that feeding intravenously or
with trays in bed are undesirable in terms of

an LTC facility, but they are occasionally used,
depending on patient conditions . Feeding
at tables in patient rooms is used more often

because it is possible to control behavioral
problems in this dining context . The size of the
facility, however, is smaller, as the number of
employees is much lower than in a general
hospital .

6 . Storage Facilities In the recent past consid-
erable thought has been given to ways of re-
solving the storage problems of LTC facilities .
Formerly large patient storage areas, as much
as 25 eq ft per patient, were required, and there
were minimal requirements for household
supplies, linen, and furniture . However, the
idea of the patient bringing possessions to the
LTC to be stored is considered anachronistic,
and the criterion used in designing storage
areas today is about 5 sq ft per patient for
personal storage and 5 sq ft for general hospi-
tal supplies and goods . The latter is less than
what is allotted in a general hospital, because,
as previously mentioned, the type of care re-
quired in a nursing home does not demand
as many linens, pharmaceuticals, and supplies .
However, the elements of hospital storage
should be provided, and the importance of
ensuring the flexibility of the compartments
for this cannot be overemphasized .

7 . Work Area and Maintenance Areas In general
these are quite similar to those of the com-
munity hospitals, except that there is a mini-
mum of medical equipment to maintain and
that, although the number of patients may
be similar to the general hospital, the total
amount of equipment in the LTC requiring
maintenance or repair is considerably less .
We have found a single large room to be more
than adequate in these areas for most LTC
facilities.

6 . Structural and Mechanical Factors During the
last few years, the LTC facility has been de-
signed to meet the structural and mechanical
standards of the general hospital . As in most
other medical facilities, problems, particularly
of fire safety, have required fireproof build-
ings, often with sprinkler protection, smoke
detectors, zoned floor areas, and rigid stan-
dards of fire resistance in terms of flooring,
surfaces, and materials used . It is, of course,
a fact that fire safety in a building housing
many patients with behavioral problems (often
involving carelessness and disorientation)
is one of the major, if not the major factor
in construction . While this appears evident,
there are also other aspects of mechanical
equipment criteria that are somewhat different
than those for the short-term general hospital :

a . Lighting

	

It has been our experience that
the level of illumination required for the
LTC, bearing in mind the elderly patient
population and their reduced sensory
awareness and perception, is somewhat
higher than that required in the patient

one licensed practical nurse per 20 patients,
and one aide per patients .' These are usually
female, whereas other employees, such as
porters and kitchen workers, are mixed . Gen-
erally speaking, LTC facilities have ''A to 1
employee per patient, and 80 percent of them
are female .

The facilities needed are locker rooms, toilet
and shower facilities, and dining room . There
is some question as to the location of these
facilities-whether they should be grouped
in a separate area or distributed on each nurs-
ing floor with a smaller central grouping . There
should be a central lounge, and it should be
accessible to the employees' dining room .

3 . Public Facilities The type and size of the
public facilities depend to some extent on the
type of sponsorship of the LTC facility ; but one
factor is constant : the number of visitors in
the LTC facility is much smaller per patient
than in an acute general hospital . This is often
reflected in parking criteria and internal visit-
ing areas . Where the general hospital may re-
quire one visitor parking space per bed, the
LTC facility requires one visitor parking space
for between 3 and 20 beds . Architectural
features that are desirable are a visitors' lava-
tory on each nursing floor and, when the build-
ing is large enough, a small lobby with perhaps
a snack and gift shop. When an LTC facility
is community sponsored, a variety of public
functions may be provided for it, but these
would be similar to what is provided in a com-
munity supported general hospital .

4 . Medical, Treatment, and Morgue Facilities

	

As we
have mentioned, both legislative requirements
and medical practice require that major treat-
ment of the acutely ill patient in the LTC be
available within general medical and surgi-
cal hospitals . This gives the community an
economical use of both staffing and facilities .
Sometimes chronic hospitals in nonurban areas
provide as part of their facilities intensive
medical and surgical units ; but with the notion
of regional health care, this is not considered
by most health planning agencies to be desir-
able today . The facilities in the LTC which
are provided, where the law permits, are a
diagnostic x-ray unit, a laboratory for hema-
tology, biochemistry, etc ., and, usually as part
of the nursing unit, treatment rooms . It is de-
sirable that spaces for dentistry, podiatry, and,
on occasion, optometry, be provided if the
patient population can support them . However,
all these operations can usually be carried out
in comparatively small areas.
The requirements for a morgue facility have

varied with different localities and different
regulations . It is ultimately a problem of opera-
tion whether they should be provided or not,
but if required because of geographic or ad-
ministrative reasons, the morgue is at best a
small area used for storage of bodies for a
few hours or a day or two at most . The autopsy
procedure is a hospital function .

5 . Dietary Facilities

	

In the LTC as in the general
hospital, the dietary requirements and the
space and equipment required to support them
are extensive and the basis for involved re-
search and analysis .

Feeding is required for nourishment and
as a patient activity, and, quite understandably,
the social functions of dining are important

'Another way of interpreting staff require-
ments is by using the New York State Code
which requires of staffing time one hour of
nursing care for ambulatory patients, two
hours of nursing care for the semiambulatory,
and four hours per day for the bedridden or
wheelchair-confined patient .

the areas of the building can be calculated,
bearing in mind such factors as the care given,
the stipulation of single-bedded or multi-
bedded rooms, and the community facilities
provided . Again, in the typical facility at
present, where community functions are non-
existent or minimal and where the number of
single-and multi-bedded rooms are determined
by code or FHA regulations, etc ., the size varies
between a total building area of 250 and 400
sq ft per bed .

2 . Although, as previously noted, it is de-
sirable that the inter- end intreconfiguration be
determined by the medical and social patterns
of patient care, there are common facilities
that are required for operation by codes and
public agencies. Thus, in an overall sense, the
design of all independent long-term care build-
ings will contain the following component
parts :

1 . Administrative facilities
2. Staff facilities
3. Public facilities
4. Medical, treatment, and morgue facilities
5 . Dietary service
6. Storage areas
7 . Work area and maintenance areas
8. Mechanical facilities such as boiler,

air conditioner, pump
9. Patient, staff and visitor circulation

patterns .
10. Nursing units including ancillary facili-

ties-i .e ., nurses' station, nursing unit dayroom
11 . Supportive and rehabilitative facilities

for patients, such as recreation, dining, therapy
areas
The component parts listed above, except

for items 10 and 11 -the nursing unit and sup-
portive facilities-are similar to those of gen-
eral hospitals, and thus criteria developed for
general medical facilities, as indicated in the
section on "Hospitals," may be applied to the
LTC facilities . Some indication of the ways in
which the areas of the LTC differ from those of
the general hospital are listed below .

1 . Administrative Facilities Although there has
been a great increase in staffing patterns in
recent years nursing home administration
facilities still require significantly less area
and have fewer employees than do general
medical facilities . The reasons for this are that
nursing homes provide fewer medical, surgi-
cal, and laboratory services ; administrative
problems are reduced by the lower turnover of
patients (less record keeping and billing) ; and,
usually, there are fewer visitors per patient
per day, although there may be more family
counseling . The administrative employees in
a nursing home would number between 5 and
10 per 200 patients, and the area required
would be about 150 sq ft per employee . How-
ever, with the administrative and bookkeeping
problems involved in government aid programs
and other funding, there has been a remarkable
increase in the required area for administrative
purposes in recent years, and it is expected that
this trend will continue . Generally speaking,
there are the following areas : a business office ;
a lobby and information center ; an administra-
tor's office ; an admitting and medical records
area ; an administrative staff toilet room, super-
vising nurses' areas ; social service office ;
and staff conference room .

2 . Staff Facilities As stated above, the reduced
medical services provided, as well as the usual
absence of staff physicians, results in a con-
comitant reduction of staff in an LTC facility
as compared with s general hospital . Often
the staffing is determined by patient population
and is indicated in administrative codes, such
as at least two registered nurses per facility,
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areas of the general hospital . Further-
more, the problems o1 safety require that
all electric lamps and fixtures be firmly
connected to a surface to avoid tipping .

b. Heating and Cooling An imperative
decision that has concerned the LTC
administrator has been the method of
heating and/or cooling . It is generally
found that the elderly are far more likely
to complain of being too cold than of
being too warm . Therefore, in terms of
the patient population, the provision of
adequate heat without provisions for cool-
ing has been considered satisfactory .
Another factor is that the confused
patient cannot be expected to reliably
perceive or control his environment .
Presently, the thinking is that the use of
air-conditioning facilities is desirable,
ideally with individual controls . However,
even here there are problems for the
patients in multi-bedded rooms .

c . Ventilation A characteristic o1 many
LTC facilities, because of the behaviorally
difficult patient, is the problem of ventila-
tion and the control of odors . It is a much
more serious problem, at least for the
staff and public, in this facility than in the
general hospital and must be resolved by
proper ventilation methods, the use of
surface materials that do not retain odors,
and the use of plumbing and furniture
that allow for easy mopping and cleaning .
The professional literature on this subject
is extensive, and this aspect of mechani-
cal equipment should be thoroughly re-
searched before the LTC facility is de-
signed .

9 . Circulation Patterns

	

The movement of people,
goods and equipment in the LTC is for the most
part similar in nature, if not in intensity, to that
in general hospitals . The one special problem
is the need of adequate control for the circula-
tion of the behaviorally difficult patient, for
often the need to control the movement of
this type of patient comes into conflict with the
need to provide free movement in terms of fire
department regulations . The use of mechanical
devices such as buzzers attached to fire doors,
the shortening of corridors, the visual control
of elevator doors, and controlled exits from
the building are some of the factors that can
help control the traffic problems involved
with this patient population .

10 . Nursing Units and Supportive Facilities An
almost seminal practice in the design of LTC
facilities is the placement of patients in no-
lonomous nursing units, as it is believed that
the control and management of patients can
best be achieved in this manner . This nursing
unit can be defined is a self-contained group-
ing of rooms, supportive facilities with unified
control, all on one level . A basic decision is
the size of the nursing unit, and while ideally
the size of the unit will have a direct relation-
ship to the degree and type of patient care pro-
vided in the unit, nursing home codes and gov-
ernmental regulations generally set the number
of patients cared for in a nursing unit between
30 and 60 . In principle, the range could be even
greater, as the spectrum of patients in LTC
facilities is so varied . Thus as Table 3 shows,
patients in Group III (custodial patients) could
be in units of up to 100 beds, while patients
in Group II (mentally and physically disabled
patients) might be in units of 20 beds .

Concomitant with the decision as to the num-

bar of beds per nursing unit is the determina-
tion of the number of beds per room . Here the
guidelines are medical operational criteria,
hospital and administrative codes, and finan-
cial mechanisms. But also a very important
consideration is the aesthetic and social values
that the patient may have, and, even more
important, those of the people placing him in
the home . Thus, often patients with minimal
cognitive awareness, requiring as much group
support as possible, may be erroneously
housed in single rooms because of social pres-
sures.

Most thinking today is that the two-bedded
room with adjoining or private bath should
be the basic room pattern regardless of nursing
unit size or type of care required, and that there
should be a certain number of single rooms
as well within the unit for medical and be-
havioral problems .

Codes require at least one single room per
patient unit as an isolation suite with its own
toilet, but often the requirements are that single
rooms be available for 10-33 percent of
the patients . However, the problem of the
single or the multi-bedded room, as well as
the other functions of the nursing unit, should
(once the minimum code requirements are re-
solved) be determined by the criterion of what
patient population would be served in the pro-
gram given to the architect, and, as pointed
out above, the criteria can range from minimum
requirements to aesthetic and social values .
Supporting the idea of the autonomy of the

nursing unit are the types of ancillary facilities
that are part of it . The functions that must
be provided are the control of the unit from
the nurses' station, the preparation of medi-
cines, the cleaning and providing of the entire
range of supplies necessary for the patients,
the supplying of supplementary food, and
whatever bathing, recreation, dining, and train-
ing facilities are required . The question o1
whether patient treatment (e.g ., surgical dress-
ings, etc .) should be done in the room or in a
separate treatment room depends on the
choices that the nurses make . All of these func-
tions are usually translated into representa-
tive areas as determined by the relevant codes .
Listed in Tables 1 through 4 is an analysis of
the types of areas, the required equipment,
the minimum size, the function, and the rela-
tionships that seem to be generic in terms
of regulations . The fact, of course, is that,
depending on the projected patient population,
the types and sizes of these facilities would
vary . Thus, in Group 111, medical prepara-
tion end treatment might be eliminated and
the pantry might be made much larger than for
other patient populations. However, most
codes do allow, if not flexibility in the type of
function required, a fairly wide range in terms
of the size required .
The essential thrust in the design of the LTC

is ultimately in the configuration o1 the nursing
unit, and, as mentioned, the genesis of the
choices available for this is in the operational
program initially presented to the architect,
or, even more salutary, when developed with
the architect . In the overwhelming percentage
of buildings, as has been stated, most of the
plans are made for a variable patient popula-
tion, ideally with a central nursing station
adjacent to ancillary nursing functions that the
nurse directly uses, with visual control of the
patient corridors, recreation area, and means
of entrance and egress . The size of the units,
both for economy of structure and operation,
is as large as the relevant code would allow .
However, as has been pointed out, there is
really little difference between this nursing unit

and a general hospital nursing unit, despite the
fact that one is meant for an average 5-day stay
and the other for an average 400-day stay . On
a theoretical basis, Figs . 3 to 6 illustrate the
correlation of possible unit configurations
based on the patient population . While these
designs would obviously be modified by code,
medical practice, economy, and a difficult
problem of determining the projected patient
population, we believe they are valuable as
abstractions indicating the correlation of care
and planning .

11 . Rehabilitative Facilities Rehabilitation and
physical medicine is the primary medical dis-
cipline involved in LTC facilities . Present think-
ing is that, in terms of the aged patient popula-
tion, rehabilitation should properly be both
a physical and behavioral therapeutic process .
For the most part, this therapy is not centered
on making the patient operational in society
but rather on providing adjustments for the
patients to live with their disabilities . Just as
difficult an aspect of this adjustment as the
physically based problems are those problems
generated by behavioral disabilities . While,
broadly speaking, spaces for therapy have
meant facilities for physiotherapy, hydrother-
apy, and heat therapy, the fact is that facilities
for social therapy or facilities for developing
social groupings should be part of the over-
all planning .
The areas for physically based rehabilita-

tion are required by code, but the type of
medical care given in these spaces is usually
determined by the medical staff and adminis-
tration . Often, physiotherapy, both in exercise
and manipulation, has been considered suffi-
cient for the patient population, and the loca-
tion of this space has been both in separate
rooms and as part of the dayroom, as this
would induce a greater incentive for the in-
dividual patient to perform in terms of a peer
group . Whether this area is separate or part of
other areas, the fact remains that the use of
such apparatus as parallel bars, exercise
wheels, etc ., under proper supervision, is a
vital part of the patients' care . The need for
hydro and heat therapies in the LTC facility
has often been questioned . Ultimately, the
decision to use these latter therapies is either
an administrative or governing regulation .

Recreational spaces are needed for the be-
haviorally based therapies or what is some-
times called occupational therapy, which can
be considered both physical and behavioral
therapy . Whereas a central area is desired,
often the actual therapy takes place within
the nursing unit dayroom .
Often considered the best behaviorally based

therapy is participation in a social community,
whereby, as it has been demonstrated, many
of the anxieties and much of the loneliness
that is a concomitant of the aging process
can be reduced . These group situations may
take the forms of religious services, lectures,
group games, group teas ; even a bar has been
used . However, the most important aspect that
generates one of the most difficult planning de-
cisions is the development of a community
within the LTC, whereby patients will be pro-
viding support for others . In terms of archi-
tectural configurations, spaces for this activity
have been arranged so that sleeping rooms

open directly onto living rooms, or they have
been provided by eliminating halls and having
spaces open into large community areas . It
is through the exploration of this problem
that architectural planning may be considered

an aid of therapy as well . The size of these
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TABLE 5 Typical Regulatory Requirements for LTC Facilities

Nursing unit

Type and size of room Activity Equipment and sizes Relationship Comments

Single (125 sq ft) Depends on patient Beds )usually gatch type) with side rails, 36 by Not more than 120 ft from See plans ; desirable distribution

Multi-bedded 1100 sq it population . 86 in . ; overbed tables fusually not required) ; bed- nurses' station should be based an administre-

per bed), cubicle side cabinet, 18 by 20 in . ; chairs, straight beck live practices

curtains required Will serve for both sleeping and arms let least one chair per bed)
and general activity, and
may also include dining, Storage Space:
recreation, and therapy Vertical storage - robes, outdoor clothing in

closets or wardrobes, 1 ft 8 in . wide by 1 ft 10 in .
deep, should contain shoe rack and shelf

Horizontal storage-cabinets or built-in drawers,
1 ft 6 in . deep

(Note : Ideally, vertical storage areas should be in-
creased for ambulatory patients and horizontal
storage increased for nonambulatory patients .)

Optional Equipment:
Small table, ideally round with a heavy pedestal
base ; platform rocking chairs, where patient condi-
tions permit ; lavatory ; cabinet for storing patient
toiletries

(Note : Where private toilet is used, lavatory may be
placed in toilet .)

Toilet (3 by 6 ft) Required :
Toilet and lavatory Grab bars, toiletry cabinet and/or space for

(3 by B ft and/or toiletries, mirror

6 by 5 it I (Note : lavatory should be accessible to wheelchair
patients . )

Optional :
Divert-a-valve, bedpan washer

Nurses' station Control of nursing unit Patient charts 19 by 12 in .-May be movable or

(minimum 6 tin ft charting communications, set into the desk), chart rack for 40 charts 14 ft

of counter with storage of supplies and wide by 16 in . deep), writing desk, legal files,

access space an nurses' personal effects cabinet storage area, outlets for nurses' call

both sides l system, telephones

Nurses' toilet room Toilet, lavatory, toiletry cabinet, mirror Convenient to nurses' Although not desirable, often

(5 ft by 4 ft 6 in .) station used as visitors' toilet as well

Clean workroom Storage and assembly of 12-ft-minimum work counter with back splash, No more then 120 ft from

(minimum 8 by 6 ftl clean supplies such as instrument sterilizer, 2 sinks, drawer and patients' rooms

instruments, etc . cabinet storage

Medicine room, Storage and preparation of Sink, refrigerator, locked storage Adjacent to nurses' station May be a designated area

1 ft 6 in . by 5 ft medicine (Note : Facilities for preparation of medication can within clean workroom if self-

cabinet (mediprep in mediprep unit .) contained cabinet is provided

unit l

Soiled workroom Cleaning of supplies and Clinical sink-bedpan flusher, work counter, waste No more than 120 ft from

Iminimum 8 by 6 ft) equipment and soiled linen receptacles patients' rooms

Enclosed storage space Clean linen storage May be a designated area
within the clean workroom

(4 by 4 ft)

Nourishment station Supplemental food for Storage area, stove, sink, refrigerator May serve more than one

5 tin ft of counter patients during nondining nursing unit

and work space in hours Optional :
fron t Icemaker, coffeemaker

Equipment storage room Storage of intravenous

14 by 6 ft) stands, air mattresses,
walkers, similar bulky
equipment

Patient baths Ishowers One shower stall or bathtub for each 15 beds not At least one bathtub in each

not less than 4 sq ft) individually served, grab bars at bathing fixtures, nursing unit

recessed soapdishes
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areas for social rooms is often delineated by
relevant codes and average about 30 sq 1t per
patient, but usually the codes allow the distri-
bution in either a nursing unit dayroom, floor
lounges, or a common LTC dayroam to be done
in terms of the administrative program . Again,
the only rule we can recommend would be to
arrive at this through the analysis of the partic-
ular patient population of the proposed facil-
ity . Listed in Table 5, in terms of the usual
codes and regulations, are the typical patient
activity areas, their size, the equipment they
usually contain, and their relationships .

CONCLUSION
Mentioned above have been only the rough
planning data of the design of LTC facilities .
Microscopic analyses based on the kind of
hardware patients with reduced manipulative

ability can use, the types of furniture (such as
seating that would allow easy access without
strain, beds that would be sufficiently pro-
tective, and tables that would be sufficiently
sturdy), the kind of plumbing fixtures that
the elderly patient needs, and the kinds of in-
terior surfaces are part of the literature of
professional magazines and should be ex-
amined in detail . The essential basis, though,
for understanding these aspects of the LTC
is the understanding of the patient .
Nor is it our intention to discuss the major

problem of aesthetic values in terms of this
patient population . The range of what aesthetic
an LTC facility should generate, whether the
criterion should be what society wants, what
the employees want, what the children of the
patient want, or what the patients want is a
question that individual decisions must re-
solve, and these can, it is hoped, be based

on some empirical data . It is believed as well
that the extended care LTC program should
generate a building that emphasizes the quality
of space required for a longer patient stay and
that this quality should be different from that
of the community hospital in both plan and
form, visually and functionally . Finally, we
should arrive at an architectural expression
for this space that would be a rejection of insti-
tutional forms, such as long hallways, sterile
color schemes, mechanistic furniture, purely
utilitarian finishes, and an acceptance of the
fact that sunlight, casualness, and comfort not
only are desirable patterns but also are part of
the therapy and well-being of the LTC patient .
The task of resolving this fundamental social

problem of providing support for the ill aged
is a social action that we have just begun to
explore and to which architects can make a
most meaningful contribution .

TABLE 5 Typical Regulatory Requirements for LTC Facilities )Continued)
Nursing unit (cont'd)

Type and size of room Activity Equipment and sizes Relationship Comments

Stretcher and Open space Easily accessible from hall,
wheelchair parking near exit and entrance of
area 18 by 5 ft ) nursing unit

Janitor's closet Storage and cleaning of Housekeeping supplies and equipment, floor recep- Larger cleaning area desirable
house equipment for or service sink with garbage and linen chutes

in vertical-type buildings

Nurs ing u n it and pa tient activity ar e as

Oayroom ; Controlled and multigroup Upholstered sofas and armchairs, preferably with Required floor day room Generally nursing unit dayroom
total area for patient activities, religious services, straight backs and designed for ability of patients ideally to be controlled by is 15 sq ft per patient ; common
activities, 30 sq ft per lectures, group games, to sit and get up ; straight chairs similar to those nurses' station ; different day and dining room is 15 sq ft
patient . group teas, dining (most in patient rooms ; rocking chairs similar to those in medical programs generate per patient
Minimum size, frequently this is combined patient rooms ; tables with firm supports and round different relationships
300 sq ft with the dayroam, but it or rounded edges, accessible to and of a height for

can be separate) Recre- wheelchair patients (preferably with pedestal sup-
ational therapy often ports and round tops) ; television sets on low
combined with this area tables or ceiling-mounted lectern

Physiotherapy Central to LTC circulation
minimum 300 sq ft, from nursing units
approximately 3 sq ft
per patient)

a . Exercise space Exercising, treatment and Parallel bars, exercise wheel, ambulation track Structural reinforcement neces-
training in ambulation, shoulder ladder, convertible exercise steps sary for ceiling mounted
stair-climbing, and ambulation track and wall-
activities of daily living mounted exercise wheels

b . Examination and Manipulations and Treatment tables with pads (3 by 6 ft)
massage space massaging

Hydra and heat therapy Use of water movement and Mobile stands, hydrocollater (2 by 3 ft high), infra- Not usually required by code
area may be cam- heat as massage red lamp, whirlpools (partial and full-immersion
bined with physio- tanksl, paraffin bath, patient lift, ultrasonic gen-
therapy . Size erator, microwave diathermy unit
included in area
abo v e

Occupational or Social and physical support Hand looms, potter's wheel, painting equipment, Size of room varies depending
recreational therapy in terms at creative easels, leatherworking tools, woodworking tools, on where activity is done . Often

actions sewing machines area is used primarily as a
storage facility and for fixed
equipment (i .e ., kiln, etc .l .
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CHILD HEALTH STATION

The diagram (Fig . 1) shows the desirable space
organization for a child health station .

Preferred location for the carriage shelter is
within the building if space permits . If the shelter
must be outside, it should be placed in the lee
of the building .

The various rooms shall have space for the
following equipment :

N.Y. CH.A . Memo to Architects.

Waiting Room
Desk and chair at control point between waiting
room and entrance to weighing and undressing
room, etc . ; movable chairs, with ample space be-
tween and around them ; demonstration table ;
play pen, within the waiting room, minimum area
60 sq ft; small chairs and table ; bookshelves,
36 in high .

Public Toilet
Located off waiting room . Provide one normal-
sized toilet, and one child's toilet, one lavatory,
set 28 in from floor .

Weighing, Undressing, and Dressing
Room
Table; Bench-type clothes hamper; 25 cubicles ;
slop sink .

Anteroom to Doctors' Offices
Chairs .

Doctors' Offices
In each office : desk; two chairs ; large table;
smaller table; lavatory (standard apartment type) .

Utility Room
Table; refrigerator; four-burner gas range ; combi-
nation sink and laundry tray (standard apartment
type) .

Nurse's Office
Located adjacent to the waiting room, it can be
used also for isolation space . It will need a desk
and a chair .

Staff Room
Table and chairs .

Staff Toilet
Lavatory and toilet.

Consultation Room
Desk, two chairs, table, and three file cabinets .

Slop Sink Closet
Must have space for cleaning equipment .
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should be convenient to both the medical
library and teaching laboratories . The medical
illustration area should be located for north
light if possible .

Locating the clinical science facilities in con-
nection with the circulation center provides
access to the common-use facilities mentioned
above . These clinical science facilities, similar
to those provided in the basic science depart-
ments, consist of faculty research and office
space, since third- and fourth-year students
are taught in the hospital . Individual depart-
ments should be on the same floors as the
patient-care units which they serve in the ad-
joining hospital . Study cubicles for third- and
fourth-year students and house officers can be
provided in the teaching hospital . Lecture
rooms should be placed near the circulation
center for greater flexibility of use .
The arrangements and relationships of the

elements of the departments in both the basic
and clinical sciences are generally similar .
Facilities for an individual department should
be on the same floor insofar as possible . Teach-
ing laboratories and their auxiliary spaces in
basic science departments should be separate
from but near faculty offices and research
laboratories .
Elements such as floor animal rooms and

cold rooms, which are found in each depart-
ment, should be stacked for economy . These
facilities, together with lecture rooms, should
be sized initially and located to take care of
later expansion .

Toilet facilities should be designed to ac-
commodate expansion . If located on a circula-
tion center they will be accessible to adjacent
departments . Separate elevators for pas-
sengers and supplies are recommended .

Program Assumptions

Because of the variations which exist among
present schools and programs, it is apparent
that space requirements for a new school can-
not be stated dogmatically . There is great need,

provided ; recent studies indicate that 120
acres may be required . It should be located
for convenient transportation to and from the
animal quarters .

Functional Relationships

Of prime importance in planning medical
schools is the relationship of its three major
components : the basic science facilities, the
clinical science facilities, and the teaching
hospital . For the most efficient movement of
students, faculty, patients, and supplies, the
three should be interconnected, but for maxi-
mum flexibility in expansion each should be an
independent element . Fig . 1 illustrates this
relationship .
The basic science and the clinical teaching

and research facilities, in turn, should be at-
tached to the hospital to permit easy access
to patient units and other hospital facilities .
The diagram also shows the possibility of ex-
pansion inherent in this relationship .

In the basic science facilities, the depart-
ments can be stacked above each other with
teaching laboratories, faculty, research and
office space, and lecture rooms for each depart-
ment located on the same floor . The cadaver
preparation and storage department is usually
located on a floor accessible to grade for con-
venience in handling cadavers . Central animal
quarters serve teaching and research areas
for both basic science and clinical departments.
A location with direct connection to the circula-
tion center and at grade level for access to a
delivery entrance for animals is important .

Other common-use areas should be located
where they are accessible to both the basic
science and clinical departments . Thus, a base-
ment location for such facilities as the radioiso-
tope laboratory and technical shops is accept-
able . Administrative facilities, school post
office, snack bar, student lounge, and book-
store should be accessible from a circulation
center and are generally placed on the first
floor . Study cubicles for basic science students

SITE ANO PLANNING CONSIDERATIONS

Site

The modern medical center is so large and so
complex that it should be located on the edge
of the university campus rather than within it .
This location will emphasize the fact that the
medical center is a satellite in the university
orbit, but has a degree of autonomy . It is im-
portant that students and staff in the medical
center have easy access to the main university
campus, and that the medical center be accessi-
ble to all areas of the university .
The site should be large enough to accom-

modate growth of the school programs and
concurrent parking for at least 20 years . The
minimum size recommended for a medical
center including a teaching hospital is 50 acres,
and 50 to 150 acres is preferable . Buildings
should be placed on the site so that additions
can be made as programs develop and as en-
rollment increases.

The service functions of the medical school
involve patient care in hospitals and outpatient
clinics . Growth of research and service respon-
sibilities frequently leads to the development
of specialized hospitals, such as children's,
veterans', psychiatric, chronic disease, rehabil-
itation, or others . The site should permit loca-
tion of these facilities in relation to the major
teaching hospital so that staff and students
can be within a five- to ten-minute walk . The
teaching hospital and clinical science facilities
should be placed on the site so that the educa-
tional functions relate to and connect with the
basic science facilities . Outdoor facilities for
rehabilitation of patients related to the clinic
and recreation facilities for students related
to housing should be provided . The extent of
these facilities varies widely among schools .
Adequate space for housing should be pro-
vided nearby . Apartment-type housing with
play areas for children, within five minutes'
walking distance of the hospital, is preferable .

Adequate parking facilities should be pro-
vided for students, staff, patients, and public
convenient to each element of the medical
center including housing . This may take the
form of divided shopping-center-type parking,
preferably with trees, various types of paved
surface parking, or multilevel parking garages .

If possible, the site should be sloping so that
more than one level of entrance to the buildings
can be obtained and horizontal movement of
supplies can take place at one level without
conflicting with horizontal movement of people
at another level .

The direction of prevailing wind should be
studied so that buildings can be placed in re-
lation to each other and to the campus and
community to avoid windblown odors from
cooking and incineration of animal waste and
trash, bacteria from infected patients, chemical
fumes, and low levels of radioactive isotopes .
The site for the animal farm is not usually

contiguous to the medical center . However,
a minimum site of about 25 acres should be

Medical School Facilities, Public Health Ser-
vice, U .S . Department of Health, Education,
and Welfare, Washington, D .C ., 1964 .
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rhess are usually alcoves, preferably adjacent
'.o windows, each equipped with a desk, read-
ng light, end chair . They should be provided
at the rate of one for each ten students . How-
ever, fewer may be required if individual study
:ubicles for students are provided elsewhere .
Other rooms often associated with the stack

area are a microfilm storage and viewing room
and a room for the storage of motion-picture
films and slides . A relatively soundproof room
for photoduplication facilities is necessary .
An area for general reading and open-shelf
reference work may be supplemented by a
number of smaller reading areas, rooms, or
alcoves . The main reading area should be near
the main catalog and circulation desk . If in-
dividual student study cubicles are not pro-
vided in the school, student reading areas in
the library should accommodate from 25 to 50
percent of the total enrollment of the medical
school and students from other programs who
,squire access to the collection . Students
seated at tables require a minimum of 25 sq
ft of space each . Additional seating allowance
should be made for faculty and research staff
and other users.
A separate alcove with shelves, or a section

of shelving in the main reading area, should be

TABLE 2

	

Net area (in Square Feet) of

Facilities Required for a Medical School Library

of 100,000 Volumes and 1,600 Periodicals

however, for some benchmark for planning
a new school .

In this section, it is assumed that the basic
science facilities, clinical science facilities,
and teaching hospital are contiguous .
The space considerations and requirements

presented in this section are for two hypotheti-
cal schools including basic science facilities,
clinical science facilities, end a teaching hos-
pital . The first is School A, with an entering
class of 64 students and a hospital of 500 beds ;
the second is School B, with an entering class
of 96 students and a hospital of 700 beds .

School A
1 . Is a four-year university-based school .
2. Provides space to house an entering

class of 64 medical students, with a planned
expansion to an entering class of 96 students .
Enrollment in third- and fourth-year classes
will be 60, with future expansion to 90 .

3. Provides office and laboratory space for
a full-time faculty of 35 in the basic science
departments and 60 in the clinical departments .

4. Provides space for 40 graduate students
and postdoctoral fellows in the basic science
departments and 30 in the clinical departments .

5. Provides either conventional or multi-
discipline teaching laboratories for the basic
sciences .

6. Has its own library, with ultimate
capacity of 100,000 volumes.

7. Has its own teaching hospital of 500
beds .

9. Has its own technical and maintenance
shops, but heat is supplied from a central
source .

10 . Does not provide space for teaching
students in other health professions such as
dentistry or nursing.

School B
1 . Is a four-year university-based school .
2. Provides space to house an entering

class of 96 medical students with third- and
fourth-year enrollment of 90 per class.

3. Provides office and laboratory space for
a full-time faculty of 50 in the basic science
departments and 85 in the clinical departments .

4. Provides apace for 55 graduate students
and postdoctoral fellows in the basic science
departments and 40 in the clinical departments .

5 . Provides either conventional or multi-
discipline teaching laboratories for the basic
sciences .

6. Has its own library with ultimate ca-
pacity of 100,000 volumes.

7 . Has its own teaching hospital of 700
beds.

9. Has its own technical and maintenance
shops, but heat is supplied from a central
source.

10 . Does not provide space for teaching
students in other health professions such as
dentistry or nursing.

GENERAL ADMINISTRATION AND
SUPPORTING FACILITIES

General Administration

The dean of the medical school is responsible
for the formulation and execution of policies
of the teaching programs and for the general
administration of the basic sciences, the clini-
cal sciences, and the teaching hospital . Be.
cause of the magnitude and complexities of
these programs, the dean will require assis-
tance from competent persons in these fields .
Table 1 gives the net area for administration .

Medical School Library

The medical school library includes the offices,
work areas, stacks, carrels, vaults, reading
rooms, alcoves, conference rooms, audiovisual
rooms, and other related spaces required by
the maintenance and service responsibilities
connected with the care and use of recorded
medical information.

In programing and designing the medical
school library, consideration should be given
to the probable impact of future regional
branches of the National Library of Medicine
and the computer-based bibliographic retrieval
and publication system called MEDLARS-
Medical Literature Analysis and Retrieval
System .

The medical school library should be located
so that its resources are quickly available to
students, research workers, faculty members,
hospital staff, and practicing physicians . Un-
less there are large medical research collec-
tions nearby, the library should be equipped
to accommodate 100,000 volumes and 1,600
scientific periodicals .
Table 2 gives the net area for a medical school

library of 100,000 volumes and 1,600 periodi-
cals . Since medical library collections lend
to increase rapidly, the library should be
planned for future expansion .

In designing the library, maximum flexibil-
ity should be a prime consideration with neces-
sary divisions in the form of partitions which
can be moved.

Shelving, whether in stacks or in reading
areas, should be standard library equipment,
with standard interchangeable parts. Standard
sections, usually 3 ft long, should be used
throughout, with only such exceptions as floor
layout may demand . Those for medical books
have a shelf depth of 10 in . One 3-ft-long single-
faced section will accommodate approximately
100 volumes.

Service aisles between stacks should not be
less than 3 ft wide . Main aisles should be at
least 3 ft 6 in . wide . If bookstacks are on more
than one level, or are not on the level where
books are received, vertical transportation
must be provided .
Students and faculty members should have

free access to stack areas, which should be
provided with carrels for work and study .

TABLE 1 Net Area for General Administration

School A School B
lentering (entering

class of 64 class of 96
Type of facility students) students)

Square feet

Total . . . . . . . . . . . . . 3,900 4,700

Dean's office . . . . . . . . . . 400 400
Assistant dean's office . . . . 200 12) 400

Secretaries' offices . . . . . . 450 600
Conference room . . . . . . . . 500 500

Business offices . . . . . . . . 400 500
Registrar and alumni . . . . . 250 300

Postgraduate office . . . . . 250 300

Scholarship and grants . . . . 250 400

Records . . . . . . . . . . . . . 200 300

Public information and
publications . . . . . . . . . . 200 200

Public toilets . . . . . . . . . . 200 200

Waiting room . . . . . . . . . . 500 500

Storage . . . . . . . . . . . . 100 100

A
and

School ;
H

Type of facility (entering
'buses of
64 and 96
students)

SqPare
f et

Total net area ---------------------- 29,560

Public services :
Total------------------------------ 24,950

Vestibule ---------------------------- 100
Reception area and display ------------- 400
Charging and reserve areas------------- 450
Card catalog area --------------------- 150
Information and reference area--------- 400
Browsing collection -------------------- 150
Main reading area -------------------- 6,070
Microreading area -------- ------------- 200
Paging-reading area ________-__ .------ - 400
Periodicals area including indexes_______ 1,200
Seminar-studvarea___--__ . . .- .-_----- 1,350
Historical collection room______ .-__ . .-- 630
Sound demonstration room ------------ - 450
Slides and movie room ----------------- 450
Hookstack area--------------- .-_--- . 10 .000
Unenclosed carrels____---------------- 1,200
Closed carrels-------- .--------------- 200
.Audioyisualstorage------------------- 400
Microfilm storage------------------------------------------ 200
Food vending machine area ------------ 300
Public toilets- ---------------.-_-_-- .I 250

_
Work Br-

Total------------- -___-__ 4,610

Receiving and mailing room -------- .---, 5170
.4cqnisitions department __ . .---------- - 600
Cataloging department_ _ __ ._ _ ____ ----- 520
Preparation room--------------------- 150
I'hotoduplication---------------------------------------- Soo
Binding and mending----------------- -, 210
Serials work area ---------------------- ~, 2110
Chief librarian's office_ _ ____ .----------I 2110
Reception-secretary's office ------------- 200
Aasistantlibrarians' offices____-_-_----- 120
Historical librarian's office ---- -------- 120
Office storage. _ .----- -_--------------- Fo

Staff room --------------------------- 400
Staff toilets and lockers---------------- 240
Housekeeping__________.._.__________ 240



and soap dispenser . A vestibule at the entrance
to a block of rooms where the attendant can
change clothes and shoes is recommended
to help reduce infection .

The construction of animal quarters should
be fire resistant, vermin- and insect-proof,
and above all easy to clean . Recesses, cracks,
and pockets should be avoided . Bases should
be coved . Special attention should be given to
such openings between rooms as pipes, con-
duit, end telephone wiring . Doorsills will pre-
vent water from leaking into the corridor when
floors are washed down, but are not as con-
venient for moving cage racks in and out of
rooms .

Well surfaces should be smooth, hard, and
easily cleaned . Ceramic tile is often used but is
easily damaged by cage rocks . For protection
of wall surfaces from such damage, a 6-in .
curb may be provided . Cinder . or concrete.
block walls must be laid up with tight joints
and covered with a moisture-resistant mate-
rial .

Doors should be 3 ft 6 in . wide to permit
easy passage of cage racks, and all hardware
should be recessed .

Floors must be able to resist the disintegra-
tive action of the organic salts and acids in ani-
mal urine . Quarry tile with acid-resistant joints
is satisfactory but should not be used in the
corridor because of the noise created by cage
carts as they bump along the joints . Concrete
floors, well compacted and troweled, are also
satisfactory . Asphalt, rubber, and vinyl tile
floors are not recommended .

Floor drains are suggested for monkey and
dog rooms . These should be 6 in . i n diameter
of the flushing type with special hair traps
to avoid clogging . Use of floor drains in smaller
animal rooms will depend on whether the
rooms are hosed down regularly or swept and
wet-mopped .

needs of research better than an animal facil-
ity at grade level . The floors of the viverium
should communicate with those of the adjoin-
ing structure so that animal rooms are hori-
zontally contiguous to the research and teach-
ing laboratories using them and so that animals
can be transferred to the laboratories without
traversing corridors of other areas . If a vivar-
ium is provided, animal-holding rooms are not
usually required within research areas .
Animal quarters are composed of a number

of different kinds of areas . Each has its own
requirements in terms of space and location .
In animal areas, provision must be made for
the reception, quarantine, and isolation of in-
coming animals near the animal entrance ; for
housing different species ; for exercising ani-
mals ; and for specific research projects . Isola-
tion rooms for infected animals, each with a
vestibule containing facilities for gowning and
scrubbing, are required .

Table 3 gives the net area for animal quar-
ters .
Animal rooms should be isolated from each

other with no connecting openings and ar-
ranged to separate clean and contaminated
functions . A service corridor may be provided
in addition to the main access corridor to allow
the removal of soiled bedding and other mate-
riel at the rear of a range of cages rather than
through the main corridor . Borrowed light in
corridor partitions and between rooms should
be avoided since light bothers some animals .
Windows, if used, should be placed at least 6
ft above the floor so that animal cages can fit
below them . Each room should have a sink

provided for unbound journals . If sloping dis-
play shelves are used for current issues of
journals, open shelving underneath for housing
unbound earlier issues are more convenient
than closed compartments .

A room with paging facilities may be pro-
vided for the use of those on call . Small study
rooms for group conferences of four to six
persons each should also be included . An area
should be provided in the lobby or near the
reference desk containing nontechnical books
for browsing . A film- and slide-projection room
and a sound-tape room, each to accommodate
16 students and an instructor, may be required
depending on the program . Both rooms should
be soundproofed and designed so as not to
distract readers in other areas . A microfilm
reading room is necessary. A medical history
room may be required and may be a combined
medical history end rare medical book room,
in which case protected windows, doors with
locks, a fireproof vault, and special air condi-
tioning will be required . Well-lighted exhibit
cases should be provided adjacent to the en .
trance to the library and its main lanes of traf-
fic . Public toilets, rest rooms, coat rooms,
and janitor services should be convenient to
the reading areas .

The book charging desk, located near the
entrance, should control the exits from read-
ing areas, workrooms, and stacks to minimize
book loss . The card catalog should be close
to the main entrance and near the circulation
desk and the acquisition and cataloging rooms .
In the staff workroom a sink should be pro-
vided . Provisions should be mode so that noise
generated by activities at these areas does
not distract readers .
One workroom subdivided into alcoves by

double-faced bookshelves may be provided,
instead of separate workrooms, for acquisition
and cataloging . These rooms should be near
the public catalog and should have direct
access to the stackroom ; 100 aq ft should be
allowed for each staff member .

The reception-secretary's office should be
adjacent to the head librarian's office . A depart-
mental conference room may be required . The
head librarian's office should be accessible
both to the staff workrooms and library clien-
tele .
The receiving room is best located on the

ground floor with access to an unloading plat-
form . A work table, shelving, and shipping
equipment should be provided . Lift service,
preferably an elevator which will hold loaded
book carts, between the receiving room and the
acquisitions department should be provided
where these areas are on different floors . Vend-
ing machines for food and drink should be
located outside the library proper and be pro-
vided with space for tables .

Animal Quarters

The need for controlled care of animals to meet
teaching and research requirements is reflected
in the provision of a central animal service in an
increasing number of medical schools .
The location of animal quarters on the

ground floor, where direct-connected outdoor
animal runs and truck unloading facilities can
be provided with complete separation from any
other fr-nction, has many advantages . A sep-
arate entrance to serve the animal quarters is
essential . Provision should be made for expan-
sion in the initial planning .

However, a vivarium in an adjacent wing
with its own vertical transportation for animals,
animal supplies, and personnel may serve the
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Departmental Offices

Each basic science and clinical science depart-
ment faculty member requires office space
for his departmental activities and laboratories
for research . The head of each department
requires an office with a desk, reference table,
and space for a conference of several persons
located near his research laboratory and adja-
cent to a secretary's office (see Fig . 2) .

The conference room, which will be used for
meetings of groups of students, should accom-
modate about 20 persons . Shelving for depart-
mental books and periodicals and storage
space for slide projectors, models, and other
visual-aid equipment, chalk boards, and roll-
up projection screens should be provided . In
the clinical departments, x-ray view boxes are
required .

The secretary's office may handle the secre-
tarial work for the entire department and
should be sized for the ultimate expansion of
the department .

For space estimating, a unit of sixteen
modules may be used as the primary unit for
each department . The balance of the staff can
be housed in additional eight-module units
each accommodating five or six people and pro-
viding laboratory, office space, and supporting
facilities . An additional two-module space is
required for each additional faculty member .

Research Facilities

Research laboratories should be provided for
faculty members, postdoctoral fellows, and
graduate students in each department .

TABLE 3 Net Area for Animal Quarters

School A School B
Type of facility (entering (entering

class of 64

~

class of 96
students) students)

Square feet

Total net area _ _ _ _ 11,980 14, 860

Animal rooms:
Total ------- ------------ 9. 730 11,830

Coldblooded animals and
aquarium _-------- --_-_ . 140 200

Guinea pigs, rabbits, ham-
sters, rats, and miss 1, 800 '_, 700

Primate ____ . 280 400
Cats _---- . .- . . . . . . . 250 370
Dogs _ _ _ _ . . _ 2, 100 3, 000
Animal rceeptino-quarantine_ (3) 3011 (3) 300
Cage washing m,d steriliza-

tion ._-------------- . . . 350 350
Cage storage --------------- 280 2811
Bedding storage --------- __ 300 ;300
Food etureg, and prepera-

tion---- __ 7,50 750
S-ray and fluoroscope___ ._ . 400 400
Sterile isolation_ . ------ ( :I)( :I) 600 ( :3) 600
Routine laboratorv -------- 200 200
Veterinarian's research lab-
oratory 630 6311

Veterinarian's office_ 250 250
Isolation ---------------- 2311 230
Autopsy ------------------- . 300 300
Animal morgue _--------- _ 70 70
Incinerator .____ . .- - . 220 2211
Keeperslocker-- ._ . . ._ ._ . . . 260 280

Animal surgery rooms :
Total------------------ . 2,250 3,030

Operating ----------------- (3) 900 (5) 1 .500
Scrubup--------- - . .------- ISO 360
Recover----------- _ . . . . . . 200 2011
Cleanup . - . _ 300 3011
Inatrumcnt _ _ ___ 270 270
Central sterilizing- _ ____ 400 400
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The use of modules in planning laboratory

facilities permits flexibility in utilization of

space where changes in space requirements

are common . Utilities and duct connections
should be so provided that when space is
changed utilities are available without undue

pipe runs or perforations of walls or ceilings .
The equipment of research laboratories will

vary with the kind of activity performed in

them . It should be possible to rearrange work
counters, microscope benches, and sinks,
and to vary the size of the room as required
without undue labor, inconvenience, or ex-
pense . This is most easily accomplished if all
utilities and ducts are properly sized and lo-
cated so as to make them available to all parts

of the laboratory wing . This includes space not

designed originally for laboratory use .
Some possible arrangements of research

laboratories are shown on Fig . 3 . The fume
hood is shown on the corridor wall for con-
venient relation to the duct space .
Counter heights will vary-31 in . for sit-

down work and 37 in . for stand-up work are

most commonly used . The choice of a penin-
sula or island counter in larger laboratories
may vary with the research project . Island
counters can be used on all sides but are more
expensive to install and alter ; peninsula count-
ers are more flexible with respect to air, vac-

uum, water, gas, drainage, and electrical

services required .
An additional two-module space adjacent to

the large laboratory can be divided to provide
an office for an instructor and a special instru-

ment or storage room . A two-module apace

may be used for four study cubicles for post-
doctoral fellows .

Cold rooms are required in the laboratory

wing of each department . They are refrigerated
rooms for several workers who do procedures
at low temperatures . A counter with sink, un-

dercounter cabinets, and shelving are usual

equipment . Electrical, air, and vacuum connec-

tions are required . All safety features such as

safety door latches and warning lights should

be installed .
The term "animal-holding room" is used to

designate areas within a basic science or clini-

cal department where small animals are held

for a short time . These holding rooms, located

close to an elevator which also serves the cen-

tral animal quarters, eliminate the hauling of
animal cages through public corridors . The
animals are assigned to a staff member con-
ducting studies requiring close, periodic ob-

servation or experimentation over a short time

for a limited number of animals . These rooms

may also be available to medical students per-

forming animal experiments . Space is required

for racks of cages, often placed back to back

in the center of the room, with a single line

of racks placed against the walls .
Animal operating and recovery rooms should

be located in central animal quarters . Where
vivaria are provided on each floor adjacent to
departments, they should substitute for animal-
holding rooms.

If properly located and provided with the

necessary utilities, storage rooms can be used

for expanded research activities . Those shown

on the accompanying space diagrams are lo-

cated and sized to allow for expansion . A four-

module central equipment room should be pro-
vided in each department .

Auditorium and Lecture Rooms

The auditorium and lecture rooms are impor-

tant teachinq facilities for all the medical
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school departments and the teaching hospital .
They should be located for convenient use by
faculty and students from the clinical depart .
ments, the teaching hospital, the basic science
facilities, and by outside groups .

Auditorium The hospital auditorium is neces-
sary to any medical education program . It is
used for demonstrating patients to students
and should be attached to the teaching hos-
pital so as to provide maximum convenience
and the least movement of patients . Ramps
should be provided for bringing in wheelchair
and stretcher patients .
The minimum seating capacity required for

teaching in a university hospital auditorium is
equal to the total number of students in the
third- and fourth-year classes plus 50 percent
additional seats .

A second auditorium or additional lecture
rooms may be required since prolonged use of
the lecture facilities may conflict with regular
undergraduate teaching schedules.

For auditoriums, most authorities prefer
fixed seats with dropleat tablet arms, arranged
in theater fashion with a sloping floor . The
auditorium should have a low stage to facili-
tate the demonstration of patients end should
be equipped for the installation of closed-cir-
cuit television . Projection facilities for sound
films and slides, lighting controls, chalkboards,
public-address systems, and closed-circuit
television for doctors' paging should be pro-
vided .

Lecture Rgbtee A significant portion of the in-
struction in a medical school involves the use
of lecture rooms .
A minimum of three lecture rooms should

be provided in the basic science facilities as
follows : two sloping or stepped-floor lecture
rooms of 120-150 seats each for use primarily
in basic science courses, and one sloping or
stepped-floor lecture room of 80 seats for
graduate-student instruction, continuation ed-
ucation, and other programs . Table 15 gives
the area for lecture rooms for a hypothetical
basic science facility .
Two 150-seat lecture rooms of sloping or

step-floor type should be provided as part of
the clinical department facilities and the teach-
ing hospital.

Lecture rooms included in the tables are
sized to accommodate a class of 96 students,
with 25 percent additional seats. Although a
class size of less than 96 students may be con-
templated in the initial planning of a new medi-
cal school, it will be advantageous to construct
lecture rooms on the basis of the maximum
class size .

The main entrances to lecture rooms should
be located at the rear, although corridor access
to the demonstration areas of lecture rooms
is essential for bringing in tables and other
large equipment .
A minimum distance of 10 to 12 ft should be

provided between the first row of seats and
the back wall of the demonstration space .

Fixed seats with dropleaf tablet arms are
generally preferred for lecture rooms . Such
seats are usually 26 in . i n width and require a
minimum back-to-back spacing of 36 in . For a
rough estimate of lecture-room seating-area
size, including aisles and crossovers, 10 sq
1t per person may be used .

Demonstration areas in all lecture rooms
should be equipped with chalkboard, x-ray film
illuminators, and roll-up projection screens .
A lavatory may be necessary for the demon-
stration areas .

A projection area with platform, projector
table, and convenient electrical outlets should
be provided in each lecture room . Sound ampli-
fication equipment with conduits for loud-
speakers for sound movies should be installed .
Projectors are noisy and some sound-absor-
bent baffling may be required if a separate
booth is not provided .

Auxiliary spaces which may be required for
the use of the lecture rooms, such as storage
rooms for visual aids and portable equipment,
coat-rooms, toilet rooms, and telephone
booths, will be determined by the individual
school . Public toilets should be convenient
to lecture rooms .

Study Cubicles

	

Consideration should be given
to the use of study cubicles within the basic
science and clinical departments for post-
doctoral fellows, and in the teaching hospital
for the house staff .

Cubicles for medical students in the first two
years should be located in the basic science
area. For third- and fourth-year students,
cubicles should be in the teaching hospital .
Table 15 gives the net area for cubicles for
hypothetical schools .
Each cubicle contains a desk with drawers on

one side ; a cabinet above the desk for books
with a built-in fluorescent study light under-
neath ; and a locker which, in addition to hang-
ing clothes, may be used for microscope
storage . A duplex outlet is necessary to attach
the microscope. The locker not only provides
privacy by forming a barrier, but also elimi-
nates the necessity for separate locker rooms.

An allowance of 50 sq it per cubicle is ade-
quate . This includes desk, locker, chair space,
and adjacent aisle . If aisles are double loaded
(cubicles on either side), privacy for the student
may be obtained by staggering the cubicles so
that desks are not directly opposite each other .

It is desirable to have a lounge area nearby
where discussions among small groups can
be held without disturbing students in the
study cubicle . Chalkboards and tackboard
should be provided in this area and vending
machines should be available .

If the study cubicle-clothes locker combina-
tion is not used, separate student locker rooms
for male and female students should be pro-
vided . To conserve students' time and to ease
elevator traffic, locker rooms should be located
close to the line of travel to teaching areas .
The proximity of the hospital should determine
the necessity for separate locker rooms for
third- and fourth-year students .

A toilet room should be connected to each
locker room or study cubicle area and showers
should be provided in the basic science area .
If study cubicles with lockers are installed,
a dressing room is required adjacent to toilet
and shower room in the basic science facilities .
A rest room for women should be included .

Student Activity Facilities

Lounge

	

Space may be provided for such activ-
ities as pingpong, billiards, and card playing .
A recessed or screened area with vending
machines is desirable . A kitchenette for pre-
paring coffee and snacks is provided in some
schools . Shelving for books and current maga-
zines, an aerial for TV, and a storage closet
adequate for card tables, phonograph records,
and other equipment should be provided . Pub-
lic and house telephones should be available .

Table 4 gives net area for various student
activity facilities . Facilities should also be pro-
vided for outdoor recreation .

Activities Office

	

A student activities office near
the student lounge may serve as headquarters
for such activities as student organizations,
honor medical societies, student publications,
and student council, and may be the center of
inquiry regarding athletic, recreational, and
social events . There should be space for type-
writer desks, file cabinets, and shelving . If
the activities office is to serve as an informa-
tion center, a service counter and bulletin
board would be desirable . If the office is to be
used for student publications, space for dup-
licating machines will be required .

Laundry Collection The medical student often
wears more than one coat per day in the basic
science courses . To maintain a supply of clean
linen, a laundry collection station conven-
ient to the student lounge or locker room
should be provided with a pickup and delivery
counter .

Bookstore The bookstore, although primarily
for students, should be available to all persons
using the building . Its location on a main floor
of the medical school is preferable .

Health Office

	

A student health office will serve
the entire four-year student body, half of which
will be studying in the basic science areas, the
other half in the hospital . Locating the health
office adjacent to medical school administra-
tive offices may be desirable if they are near
the hospital . Otherwise, a hospital location is
suggested .
The health office should have a waiting area,

an office area, and an examining room and
should provide space for a medical cabinet, a
small domestic refrigerator for storing phar-
maceuticals, an examining table, a portable
examining light, weighing scales, storage
cabinet for incidentals, a clothes rack, and a
lavatory .

Medical Illustration Service
The demand in medical schools for visual
material to implement teaching, research, and
patient-care programs is so great that a central-
ized medical illustration service for the pro-
duction of such material is required .

Space required will depend on the extent of
activities and number of personnel . The activi-
ties of a medical illustration service are divided
into graphic arts, plastic arts, and photography .
Closed-circuit television as a teaching aid is
usually a separate service but may be a part of
the medical illustration service . The medical
illustration service usually is responsible for

TABLE 4 Net Area for Student Activities

School A School B
(entering (entering

class of 64 class of 96
Type of facility students) students)

Square feet

Total . . . . . . . . . . . . 1,850 2,400
Lounge and toilets . . . . . . 1,000 1,200
Student activities office . . . 200 200
Laundry collection . . . . . . 200 400
Bookstore 450 600
Health office and
examination area'

' May be in hospital or pan of general university health
service .
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racks for bar end plate stock, tool cabinets
and racks, and a machinist's bench will also

be required. The woodworking shop needs

space for a table saw, a thickness planer, a
jointer, a wood lathe, and a drill press . A heavy

wood bench, lumber racks, and tool cabinets

should also be included . The glassblowing
and electronics shops may be similar to those

described for the department of biochemistry
but on a larger scale .
Each technical shop should have space for

a desk and files to record stock purchases and
maintain requisitions from individual depart-
ments . The area for technical shops is given
in Table 15 .

Service Facilities

Table 6 gives the area for service facilities .

Telephone Facilities The teaching hospital will
need switchboards . If the medical school is
close by, a central telephone system may be
advantageous . Combining the switchboard
and information center is not recommended
for a medical school complex . The switchboard
in therefore best located in an area inaccessible
to the public. A doctors' cell system will be
required in the hospital .

Postal Facilities A postal facility in the medical
school may assume the normal duties of a post
office and handle the distribution of interoffice
correspondence . If the leeching hospital is
adjacent, a central facility of this type will re-
duce duplication of mail handlina and delivery.

same tone as the wall with a 3-in .-radius cove
at the base of the wall to prevent a strong line
of demarcation between the floor and well in
full-length studies . A height scale on the wall
at one side of the background area is desirable .
Electric outlets should be provided at either
side of the patient area for floodlamps and
other portable lighting equipment . An adjacent
patients' dressing cubicle and a lavatory with
wrist-action valves are necessary . The door
for admitting patients to the studio should be
at least 44 in . wide .

For making 16-mm . motion pictures, about
35 ft between background end camera is re-
quired to prevent distortion . However, it is pos-
sible to back the camera into an adjacent work
area to attain this distance . Sometimes a draw
curtain is provided between the main studio
and the "closeup" studio to facilitate this
arrangement .

A separate room for photomicrography per-
mits the photographer to work in the dark,
which is frequently necessary ; permits him to
leave the equipment set up ; and minimize$
dust . The room should be near a darkroom .

Copying charts and drawings is frequently
done in the main studio . Copying radiographs,
however, requires a small room that can be
darkened . Both types of copy work can be done
in this room .
The smallest photographic section will re-

quire two darkrooms, one for films and onefor
contact prints, enlargements, and lantern
slides. If color films are to be processed, a
special darkroom for this purpose should be
provided . The volume of color printing will
indicate whether a special darkroom for this
purpose is warranted . Darkrooms should have
a sink along one well and a bench along the
other, with 3 It of work space between them for
one occupant or 4 ft for 2 . Film and print driers
may be located in any open work area near the
darkrooms .

A room for loading film holders reduces
traffic . A small, well-ventilated room, with a
sink for chemical mixing, is necessary to pro.
tect equipment and materials against chemical
fumes .

It is desirable to provide a small room for
motion-picture film editing and titling, and for
binding slides . Other finishing operations such
as spotting, trimming, and mounting may also
be done in this room . If projection equipment
is included, motion pictures and slides may
be checked .
A storage room for supplies should be pro-

vided . At least one refrigerator should be
included for storing color material .
A storage room should also be provided in

the general storage area of the building for
the service . Some of the material handled may
be a fire hazard and protective provisions
should be made .

Technical Shops
Central technical shops are required as a sup-
portive facility to all departments of a medical
school . However, specialized shops may be
required in some departments . The use of
shops elsewhere on the university campus
is not usually satisfactory from the standpoint
of time or accuracy .

Technical shops usually include separate
areas for metalwork, woodwork, glassblowing,
and electronics. A metalworking shop usually
requires a metal lathe, a drill press, two mil-
ling machines (one horizontal and one vertical),
a metal-cutting band saw, a bench grinder,
and a universal tool and cutter grinder . Storage

' 2 offices and secretaries .
'Central storage spaces for each department are listed

on the department tables . However, areas for this storage
are grouped here .

Activities to be considered in planning the
photographic section of the department are
photographing patients, both still and tine,
photomicrography, copying, film processing
and printing, film and print drying, film load-
ing, chemical mixing, print and slide finishing .

Photographing human and animal specimens
is a regular activity of a photographic section,
but, because of the hazards involved in han-
dling fresh specimens, this work should be
done in or near the autopsy rooms.
A studio for photographing patients is re-

quired ; two are preferable-a main studio for
full-length studies and a "closeup" studio for
phtographing the head, extremities, eyes,
and mouth. The wall of the main studio serving
as a background should have a plain, smooth
surface for at least 12 ft of its width . The ad-
jacent floor space or patient area should be the

maintaining the slide and movie projectors
used throughout the school and facilities for
repair and storage of such equipment should
be provided . (See Table 5 .)

Activities to be considered in planning the
graphic art section include drawing, painting,
and airbrush work, drafting for charts and tech-
nical diagrams, mechanical lettering, and gen-
eral art work required in preparing displays or
scientific exhibits . A large, well-lighted room,
subdivided into work areas, is usually satis-
factory . If possible, the area should be provided
with natural north light .

The activities of the plastic art section in-
clude the skilled operations required to pro-
duce three-dimensional models of the organs of
the body . These activities require a room for
working with the patient in addition to the main
work studio . Since the activities involve close
color matching, both the studio and patient
room should have north light .

TABLE 6 Net Arse for Service Facilities

School A School B
Type of facility (entering (entering

clan of 64 claw of 96
students) students)

Square feet

Total net area ------------------ 13,700 16,050

Total-------------------- 6,000 3,350

Telephone equipment room_- 300 1, 100
Post office ----------------- 550 1,000
Personnel and purchasing 1 _- 400 400
Employees' lockers and toilet

facilities ----------------- 2,000 3,000
Maintenance shops---------- 900 1,100
Plant engineer-------- .------ 150 150
If-k-ping-------------- 600 am
llupii-ring---------------- 200 400
Snack her____ . . . . .___ . ._ ._ . 400 600

rCentral storage :
Total ---------------- 7,700 7,700

Basic science depart-
ments:
Anatomy---------- 1,000 1,000
Biochemistry_______ 500 500
Physiology ---------- Soo 500
Microbiology______ . 500 500
Pathology_ __ _ . . . . . . 1,500 1,500
Pharmacology______ 5W Soo

Clinical departments :
Medicine- . --------- Soo 500
Surgery___________ 5oo SW
Pediatrics --------- ._ SW 500
Obstetrics-gyne-

cology------- - . . . . Soo 500
Psychiatry------- _ . 300 300
Radiology_____Wo 600
Preventive medicine_ 300 300

TABLE 5 Net Area for Medical Illustration

School A School B
lentering (entering

class of 64 class of 96
Type of facility students) studentsl

Square feet

Total net area . . . . . 2,020 3,170

Administration :
Total . . . . . . . . . . . 370 370

Chief's office . . . . . . . 140 140
Secretary and files . . . . 140 140
Equipment and supply
room . . . . . . . . . . . . 90 90

Medical illustration : Artists'
work area . . . . . . . . . . . 600 950

Photography :
Total . . . . . . . . . . . 1,050 1,050

Photo studio and
dressing . . . . . . . . . 420 420

Photomicrography
room . . . . . . . . . . . . 90 90

Light lock . . . . . . . . . . 50 50
Oarkroams . . . . . . . . . 121 140 (2) 140
Loading room . . . . . . . . 30 30
Mixing room . . . . . . . . 60 60
Laboratory . . . . . . . . 190 190
Finishing room . . . . . . . 70 70

Audiovisual : TV studio lin-
cluding control area) 800
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Central Storage Storage spaces within the de-
partment are discussed under other headings,
but, in addition, separate storage space should
be provided for each department elsewhere in
the building . The amount of space for depart-
ments should be determined by their needs
and designed for expansion .
A general storage room near maintenance

shops should be provided for fixtures and
equipment required for building maintenance
and operation .

Each department should have a partitioned
space for bulk storage . Because of variable
loads of stored items, it is preferable to locate
storage areas on a basement floor to avoid
special floor live loads .

Central areas for storage and dispensing of
bulk supplies of gases such as acetylene,
argon, and hydrogen, and flammable liquids
such as alcohol, acetone, and xylene, require
specially designed space readily accessible
to loading platforms end receiving areas . These
areas must comply with applicable codes .

Locker and Toilet Facilities Locker and toilet
facilities should be provided for male and
female service personnel convenient to the
employee entrance .

Snack Bar vending machines for food and
drink serve as a convenient type of snack bar .

Another type includes facilities for short-
order foods, a service counter with stools,
a table seating area, and a preparation-storage
room . Allocation of apace for a cashier counter
end vending machines may be desirable . The
snack bar should be convenient to the center
of activity .

Maintenance Shop$

	

Maintenance shops required
by the medical school and hospital usually
include a mechanical and plumbing shop, an
electrical shop, a carpentry shop, and a paint
shop . Where the medical school and hospital
:rounder one roof or in close proximity, a
single set of maintenance shape may serve
both .

The plant engineer usually has the responsi-
bility for coordinating maintenance and repair
activities . He requires an office with space for
s desk and correspondence files, a secretary's
office suitable for one secretary, files, and wait-
ing space, and usually needs a separate draft-
ing room with tables and plan-filing facilities.

Duplicating Room A central duplicating facility
may be required if each department does not
have duplicating facilities within the depart-
ment . Some schools have set up a print shop
in addition .

BASIC SCIENCE FACILITIES
Ideally, basic science, clinical science, and
teaching hospital facilities are contiguous be-
cause of the close interrelationship of their
functions in the teaching of clinical medicine .

Conventional and Multidiscipline Laboratories
Basic science departments have certain com-
mon elements, the most outstanding of which
are the teaching laboratories . Two types of
laboratories are in use in medical schools
today : conventional laboratories, where each
department has its own laboratories or shares
laboratories with another department requiring
similar facilities and students move from one
laboratory to another ; and multidiscipline
laboratories where students are assigned

work spaces and all disciplines except gross
anatomy are taught in this laboratory .
With the exception of gross anatomy, the

basic sciences may be taught in either conven-
tional or multidiscipline laboratories .

Conventional Laboratories

	

If conventional labora-
tories are used, the following considerations
must be taken into account :

. Laboratories are usually sized to accom-
modate an entire entering class . They are
sometimes arranged for division, by means of
folding partitions, into groups usually of 16
students (Figs . 4 and 5) . One laboratory is usu-
ally assigned to each of the disciplines in the
basic sciences, although in some instances
several departments-for example, physiology
and pharmacology, and pathology and micro-
biology-may use the same laboratory .

- Laboratories are generally referred to as
sit-down or stand-up laboratories . Sit-down
laboratories are provided for microbiology,
microanatomy and neuroenstomy, and path-
ology . In physiology, pharmacology, and bio-
chemistry, most of the work is done standing
up . In sit-down laboratories, however, some
stand-up work is done, and it is customary to
provide stand-up counters for special instru-
ments and reagents which may be shared by
groups of students .

- Auxiliary rooms are required . These in .
clude preparation and issuing rooms, glass-
ware processing rooms, storage rooms, and
media-preparation rooms. Some schools place
large and noisy pieces of equipment shared
by groups of students in a separate instru-
ment room .

" Graduate students usually use the same
laboratories as medical students for class-
room laboratory work . If separate facilities
are provided, they are located close to the

auxiliary rooms. The design is similar but size
will vary with the teaching program .

Multidiscipline Laboratories The multidiscipline
laboratory is sized to take the number of
students assigned to one teacher, usually
16 students, although some schools assign 24 .

Except for dissection, the student will do all
his laboratory work in this room ; therefore,
both sit-down counters, 31 in . high, and stand-
up counters, 37 in . high, are required . In addi-
tion, movable tables 37 in . high are required for
animal work for physiology (Figs . 6 and 7) .

Table 7 gives the area for multidiscipline
laboratories .
Each student is assigned a space containing

about 4 ft of stand-up counter end the same
length of sit-down counter opposite .

Utilities, storage, sinks, and general design
and finishes of both stand-up and sit-down
space will be similar to that for conventional
laboratories . Chalkboards should be visible
from each student space . Bulletin boards
should be located near the entrance .
An equipment room is provided adjacent

to or between each pair of multidiscipline
laboratories in some designs . Equipped with a
fume hood, counter space with utilities and
cabinet space, it houses equipment required
for the work in adjoining laboratories . Equip-
ment such as centrifuge, freezers, and refriger-
ators are available to more then one labora-
tory .
The laboratory manager's office, secretary's

office, end office space for one or two assis-
tants should be provided . In addition, a ready
storage room, a student issuing and supply
room, a chemical storage room, cold room,
and glass-washing room are required . If media
preparation or slide preparation are to be done
here, space for these should be provided .

TABLE 7 Not Area tot Hypothetical Multidiscipline Laboratories

Type of facility School A (entering School B (entering
clue of 64 students) class of 96 students)

Square feet

Total . . .- . . . . . . . .-- . . .-- .---- . .. .- .- . .----- .- .------ . .--- . . 22,500 29,960

Gross dissecting rooms (4 students/table) :
Medical students- .-- .------------- .- .--- .------- - . .----------- 2,560 3,840
Graduate students --------------------------------------------- 720 720
Utility room- . . . . . . . . . . . . . . . . . . . . .-- .- .-- .- .-- .- . . .----------- 160 160
Storage room .- .- . . . . . . . . . . . .------------- .--- .--------------- 250 250
Neuroanatomy ------------------------------------------------ 290 290

Multidiscipline laboratories :
lot year medical students . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (4 @940) 3,760 (6 @ 940) 5,640
"Interlab" equipment rooms.. . . . . . . . . .- . . . . .- . . . . . . . . . . .- . . . . . . (2 (y 400) 800 (3 ® 400) 1,200
2d year medical students-- .- . . . . . . . . . . . . . . . .- .------ . . .--------- (4 @ 940) 3,760 (6 ® 940) 5,640
"Interlab" equipment rooms . . .-- .--- . .--- . . . . . . . . . . . . . . . . . . . . . . (2 Ga 400) 800 (3 ® 400) 1,200

Ancillary teaching facilities :
Cold rooms. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (2 ® 200) 400 (2 ® 200) 400
Regulated temperature rooms------------- .--------------------- (2 ® 410) 820 (2 ® 410) 820
Human experiments laboratory . .------------ .- . .- .- . . . .- . .------ 780 780
Glass washing, sterilizing, and storage------ .- . . .- .----- .--------- 630 630
Media preparation room .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 280 280
Clinical pathology tissue room ----------------------------------- 570 570
Balance rooms .----- .--------- .- .- . . . . . . .-- . . . . . . . . . . . . . . . . . . . (2 ® 100) 200 (3 ® 100) 300
Calculating and drafting rooms----- . .--- . . . .---- . .-- . .-- . .-- .--- (2 Q 280) 560 (2 ® 280) 560
Animal rooms. .-------------------------- .--------------- .---- (4 ® 410) 1,640 (6 ® 410) 2,460
Conference rooms . . . . . . . . . . . . . . . . . .----- . . . . . . . .-- . . . . . . . . . .-- (4 ® 350) 1,400 (6 ® 350) 2,100
Stockrooms --------------------------------------------------- (2 @ 410) 820 (2 ® 410) 820

Laboratory management :
Laboratory manager's office .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210 210
Secretary'soffice ---------------------------------------------- 210 210
Assistant managers' offices-- . .--- .--- .- .------------------------ (2 @ 140) 280 (2 ® 140) 280
Laboratory --------------------------------------------------- 410 410
Cold room ---------------------------------------- .----------- 100 100
Animal room -------------------------------------------------- 100 100
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Fig . 4

	

Layout for a conventional teaching laboratory with single-faced benches .

Fig . 5

	

Layout for a conventional teaching laboratory with double-laced benches.
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each sixteen students, a bank of four to eight,
should be located for easy viewing by a group .
Chalkboards located for easy viewing by each
sixteen-student group should also be provided .

Storage for fixed specimens and models
used in demonstrations and for x-ray film
should be provided . Cabinets in a connecting
area, such as a utility room, may suffice .
The uohty room, which may serve as a

diener's work room, should have a flushing-
rim service sink accessible to the dissecting
area . The sink should have flush valve and
wrist-operated valves .

Graduate-student dissecting room . It
should be adjacent to auxiliary rooms of the
medical students' dissecting room . Fixed
equipment and mechanical facilities should
be similar to those furnished the medical
student .

Microneuroanatomy Teaching Laboratory
A conventional student teaching laboratory
for microanatomy and neuroanatomy instruc-
tion usually requires a demonstration area with
a table, chalkboard, projection screen, and sit-
down laboratory benches to accommodate all
the students of either course . Benches should
seat four students on the same side to face
in the same direction for an unobstructed view
of the demonstration area .
Each bench position should have knee space,

drawers, and a cabinet for storing slides and
microscope case . Water, air, gas, electrical
outlets, and vacuum should be provided at
each position . Liquid waste receptors in bench
tops may be either lead cup sinks or contin-
uous drain troughs with stone end sinks .
Bench top material should be resilient and
alcohol-and stain-resistant .

In addition to sit-down benches, some stand-
up bench space should be provided for each
sixteen students . Bulletin boards and tack
boards should be provided .

Graduate-student teaching laboratory . It
should be adjacent to auxiliary rooms of the
medical students' microneuroanatomy teaching
laboratory . Fixed equipment and mechanical
facilities should be similar to those furnished
the medical student .

Gross Neuroanatomy Room .

	

This room is a
supplementary teaching area . Usually the area
serves also as a departmental storage center
for specimens, in which case adjustable shelv-

Tables should be arranged to allow ample
work space on all sides . Additional space to
accommodate one or two portable tables for
use in demonstrations or by special students
may be required . If dissecting tables are mov-
able, a folding partition may be installed to
provide a screen behind which the tables may
be stacked during off-semesters, freeing the
room for other uses .

Handwashing facilities for students should
be provided in the dissecting room . Surgical
scrub-up sinks, three for each sixteen students,
with wrist- or foot-action valves or industrial-
type fixtures are recommended . Counter units
should have reagent ledges, knee spaces, and
under-counter drawers and cabinets for stor-
age of student's dissecting equipment and
demonstration microscopes . Electrical service
outlets for microscope illuminators should be
provided . Counter tops should have resilient
surfaces .
Wall-mounted x-ray illuminators, one for

Additional unassigned conference rooms
sized to accommodate 20 persons may be
provided in the basic science facilities for
use by unscheduled groups.

Basic Science Departments
Anatomy

	

Figure 8 shows a space diagram for a
minimum department of anatomy . Table 8
provides a list of net areas for an anatomy
department .

Dissecting Room . The teaching area for
gross anatomy is usually one large room with
stand-up height dissecting tables to accom-
modate all the students in the course. Conveni-
ence for faculty and students and proximity
of elevator service to be used for transporting
cadavers are important considerations in the
location . Provisions should be made to pre-
vent viewing of dissection procedures by un-
authorized persons . One dissecting table for
each four students is usually required.
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attaching cover glasses and labels, a sit-down
counter with knee space and drawers is satis-
factory . Hand-washing facilities should be pro-
vided . Counter-top surfaces should be resilient
and stain and alcohol resistant .

The slide storage-and-issue area requires
standard microscope slide file cabinets, and
cabinets for storage of boxed sets of slides .

Microneuro Preparation . To prepare micro-
scope slides used in the neuroonatomy course,
a microneuro preparation unit is required sim-
ilar in design and equipment to the tissue
staining and embedding unit for microanatomy .
The head technician's office should have
access to the unit and to the corridor .

Electron Microscopy . In the preparation-
room, stand-up and sit-down counters and a
fume hood are required . Air, gas, vacuum,
and electrical outlets should be available . A
refrigerator is necessary for chemical storage .
The electron microscope should be located
away from electric motors, elevators, fans,
and other equipment that may generate vibra-
tion and stray magnetic fields . The room should

be shielded to minimize dust, and the room
should be windowless .

Electron microscopy requires a darkroom
next to the microscope room . Table 9 gives
the area for an electron microscope suite .

Cadaver Preparation and Storage .

	

The unit
should be so located and designed that no un-
authorized persons may enter . Its location
relative to the dissecting and autopsy rooms
should not require transportation through any
public areas. It should be located at grade with
a receiving entrance accessible to a low load-
ing platform . Where design permits, the plat-
form may also serve the animal-receiving
entrance .

The mortician's work area or embalming
room should permit working on all sides of the
embalming table and handling by stretcher
cart, portable lift, or other means . An em-
balming table with built-in sink et one end

is generally preferred . A combination instru-
ment and scrub sink with knee- or foot-oper-
ated valve, service sink, and a floor drain
should be provided . Floor and wall materials
should be washable .

A connected storage room for supplies and
equipment is necessary . Shower and dressing
facilities for use of the mortician should be
provided . A mortician's office should be adja-

cent to the area .
Cadaver storage should be adjacent to the

embalming room . There are several methods

of storing cadavers, some more demanding of
space than others . An efficient method is
storage on individual tray shelves on both sides

of a service aisle . Thirty-five trey positions
are usually adequate for a school with a 64-

ing for supporting a number of jars of formalin

is required .
The demonstration table, located at the

center of the room to accommodate four

students on each side, is usually provided

with a stainless-steel top with raised edge and

an integral sink at one end . Lighting should

be designed for close observation at tabletop
level . Hand-washing facilities, an x-ray film

illuminator, and a chalkboard should be pro-
vided . Storage for formalin should be consid-
ered .

Tissue Staining and Embedding. This unit
may be subdivided into a head technician's
office, an embedding area, a sectioning and
tissue-staining area, and a slide storage-and-
issue area with access to the teaching labora-
tory, preferably by way of a dutch door for
issuing slides and materials.

In the embedding room small tissue speci-
mens are prepared, processed through a num-

ber of solutions by hand or in an automatic

tissue-processing machine, then embedded in
small cubes of paraffin or colloidin . Preparing
the specimens requires the use of a refriger-

ator for gross tissue storage and a sit-down
counter with sink .

For processing specimens and mixing solu-
tions, a stand-up counter with sink, under-
counter cabinets for equipment, and wall cabi-
nets for chemicals and reagents are usually
sufficient . For embedding procedures, an
island bench of stand-up height with paraffin
oven at or near one end should be provided .

Cabinets with drawers for paraffin molds
and mounting blocks and for filing embed-
ments in frequent use should be provided .
A storage room for embedments and for fixed
gross tissue specimens not frequently used
should be provided in the general storage area
of the building . Glazed partitions may be in-
stalled to separate sectioning and mounting
activities from the staining procedures .

Sectioning and mounting activities re-
quire sit-down counters with knee space and
drawers for storing slides end equipment .
Counters for tissue staining and stain mixing
should be of sit-down height . Each work posi-
tion should have a sink, knee space, cabinets
for equipment, and chemical storage . For

' For total net area for multidiacipline laboratories, see Table 7
For central storage areas, see Table 6 .

TABLE 9 Net Area for Electron Microscope

Suite "

School A
(entering

Type of supporting area
class of 64
students),
square feet

Total . . . . . . . . . . . . . . . . . . . . 610

Electron microscope rooms . . . . . . . . . . (2) 230

Darkroom . . . . . . . . . . . . . . . . . 70

Preparation area . . . . . . . . . . . . . 280

Entr y . . . . .. . . . . . . . . . . . . . . . . . 30

See departments of anatomy, microbiology, and
pathology.

TABLE 8 Net Area for a Department of Anatomy

School A School B
(entering class of 64 students) (entering class of 96 students)

Type of facility
with With With

conventional multidiacipline tidiacipline
departmental laboratories oratories
laboratories

7L7

Assumed size of faculty_ ._______________________-- 7 7 10
Number of graduate students and postdoctoral fellows_ 7 10

Square feet

Total net area________-_______ .__ ._ .______ ._ 19,330 ( 1 ) 22,950 ( 1 )

Faculty offices, research laboratories, and related
facilities :

Total ------------------------------------- 11,640 11,510 12,660 12,530

Professor's office ------------------------------ 210 210 210 210
Secretary's cities ----------------------------- 280 280 280 280

Conference room . . --------------------------- 350 350 350 350
Faculty offices ------------------------------- (4) 560 (4) 560 (4) 560 (4) 560
Postdoctoral fellows'office --------------------- 200 200 200 200
Data room----------------------------------- 280 280 280 280
Special-projects room -------------------------

280 280 280 280
Research laboratories :

Departmental________ . .- .____ ._______ .___ 610 610 6l0 610
General--------------------------------- (3) 1,830 (3) 1,830 (4) 2,440 (4) 2, 440
Graduate students -------- I--------------- (2) 400 (2) 400 (3) 600 (3) 600
Special ---------------------------------- (2) 400 (2) 400 (t) 200 (1) 200

Electron microscopy rooms -------------------- 610 610 610 610
Storage room -------------------------------- 280 280 280 280
Tissuestalningandembeddingandtechnician'sofce- 1, 140 1, 140 1, 140 1, 140
Microneuro preparation and technician's office___ 570 570 570 570

Special instrument storage --------------------- 200 200 200 200
Coldroom------------------------------------ 200 200 200 200
Animal room --------------------------------- (1) 410 (1) 410 (2) 820 (2) 820
Grouneuroanstomy and neurological storage room . 410 280 410 280
Cadaver storage rooms (60 bodies) and com-

pressor room ------------------------------- (2) 720 (2) 720 (2) 720 (2) 720
Embalming room----------------------------- 560 560 560 560
Embalming room storage ----------------- 160 160 160 160
Crematory ----------------------------------- 200 200 200 200
Morgue (pathology)__________________________ 210 210 210 210
Mortician's office ----------------------------- 140 140 140 140
Urn storage room----------------------------- 430 430 430 430
Departmental central storage r-------------- _ ---------------- --------------------------- --------------

Conventional teaching :
Total ------------------------------------- 7,690 (1 ) 10,290 (')

Gross dissecting rooms (4 students/table)
Undergraduate students___________________ 2,560 3,840 .- ------------
Graduate students--------- .-------------- 720 - .-------- 720 --------------
Utility room_____________________________ 160 _ ____- . . . . . . 160 --------------
Storage room ---------------------------- 250 _ -------- 250 __ .--_______

Micronewoanatomy teaching Laboratories :
Undergraduate students----------------- -_ 3,000 ------- 4,320 --------------
Graduate students------------------------ 720 _ . .- .______ 720 --------------

Conference roo------------------------------ 2S0 .---- --------- 280 --------------
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should be provided as storage space for ani-
mal boards . A service island may be provided
with gas, electrical, air, and vacuum outlets .
Distilled water should be piped into one place
in each laboratory or preparation area and
carboys should be used at work stations . A
floor drain should be installed between each
pair of service islands .
A 4-ft fume hood should suffice for eight

students . Space for incubators should be con-
sidered unless they can be placed on counters .
Chalkboards, a bulletin board, and a retract-

able projection screen should be furnished
similar in size and number to those in other
teaching laboratories . Space for an instructor's
table at the front of the laboratory is required .

Graduate Student Teaching Laboratory. It
should be located adjacent to auxiliary rooms
of the teaching laboratory . Fixed equipment
and mechanical facilities should be similar to
those furnished the medical student .

Student Research Laboratory . Furniture
and mechanical facilities may be similar to
those of a typical research laboratory.

Equipment Storage .

	

An equipment storage
area, adjacent to the teaching laboratory, is
needed, as is desk space for a stock clerk and
technician . A 31-in .-high pounter with gas, air,
vacuum, and electrical outlets and cabinets
should be installed for testing and preparing
equipment . An issue window or door opening
into the teaching laboratory is desirable . Space
for assembly of equipment to be issued and
for glassblowing and soldering should be
provided .

Shielded Room.

	

If required by the program,
a shielded room distant from obvious electro-
static interference must be provided .

ing laboratory . Fixed equipment and mechani-
cal facilities should be similar to those fur-
nished the medical student .

Preparation Room . A preparation room
adjacent to the teaching laboratory is used for
mixing reagents and for storing chemicals and
glassware . It may be divided by partitions into
alcoves for separating issue, storage, and
preparation . These alcoves should have labora-
tory benches, sinks, and cabinets for use as a
research area . The storage of glassware, chem-
icals, and other stocked items requires ad-
justable shelving . The issuing area requires
cabinets with small drawers and an issue win-
dow or door opening into the leaching labora-
tory .

Glassware Washing and Storage.

	

Commer-
cial glass washing and drying machines are
often employed. In addition, a large sink with
drainboards is required, with space for glass-
ware carts, a worktable for glassware sorting,
and shelves for storage .

Physi010gy Figure 10 shows a space diagram
for a minimum department of physiology . Table
11 gives the net area for a physiology depart-
ment.
Teaching Laboratory.

	

A conventionalteach-
ing laboratory may be used by more than one
department . The laboratory described here is
a conventional laboratory designed for specific
use by the department of physiology . With only
minimal additional equipment this laboratory
is suitable for pharmacology teaching .

Many animals are used in physiology teach-
ing and stand-up tables 37 in . high with casters
to accommodate four students, two on each
side, are suggested . A shelf under the top

student entering class ; provision should be
made in the original planning for approximately
60 tray positions to accommodate enrollment
increases up to 96 students .
A crematory, if provided, should be located

in the cadaver preparation and storage unit .
The department will require storage space

for tissue embedments and gross organs . The
same type storage as that described for path-
ology should be provided .

BiOchelllili ty

	

Figure 9 shows a space diagram
for a minimum department of biochemistry .
Table 10 gives the area for the department
for the 64- and 96-student class hypothetical
schools .

Teaching Laboratory . The conventional
teaching laboratory is similar to those of other
basic sciences. Island-type laboratory benches
approximately 16 feet long will accommodate
eight students, four on either aide . The bench
should have a stone sink at one or preferably
both ends and a continuous drain trough or
cup sinks (one for each two students), a contin-
uous reagent shelf, and individual service out-
lets for each student . Services required are gas,
air, vacuum, cold water, and electricity . Bench
tops should be stone or acid-resistant compo-
aition surfaces.

A large chalkboard, smaller chalkboards for
each 16 students, a retractable projection
screen, and a bulletin board should be pro-
vided . An instructor's table of desk height with
knee space, cabinets, cup sink, electrical out-
lets, cold water, and gas should be provided
for demonstration to the class .
The teaching laboratory should be adjacent

to auxiliary rooms of the medical student teach-
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Audio Room .

	

If an audio room is provided,
it should consist of a test room and a control
room with a triple-glazed clear-glass observa-
tion window between and with acoustical treat-
rTTent, including reduction of floor vibration .

The test room should have a microphone
and a speaker cabinet . The control room should
have a sit-down counter with cabinets located
on the observation window side .

Physio-optics Room . If the student cur-
riculum includes exercises in physio-optics,
a special room will be needed with 20-ft separa-
tion between the subject and the vision chart .
A sink for hand washing and a sit-down coun-
ter for recording are necessary .

Treadmill and Gas Analysis .

	

A room close
to the laboratory is preferable . The room
should also contain a cot and table for record-
ing .

Supply Room . This room should be near
the teaching laboratory . Shelving and racks
for volatile solvent storage should be within
a fire-resistive closet off the mixing and issue
areas . Counter tops, 37 in . high, with gas, air,
vacuum, and electrical outlets, cabinets with
varying sized drawers, and a sink are required
for mixing solutions and preparations for
student use . Glassware washing and storage
require a large sink, drainboards, provision
for distilled water, and base cabinets for glass-
ware . An issue window is suggested . Space
should be allocated for solution carts and
assembly of materials to be issued . A head
technician's office may be required depend-
ing on the quantity of material handled .

Department Shop. A minimum machine
shop should contain a drill press, a metal lathe,
a milling machine, and wood and metal band-
saws . A workbench, stock racks, and tool bin
are required .

In the electronics area, a sit-down work
counter with electrical outlets of appropriate
voltages, drawers, and locked storage cabi-
nets for electronic equipment and space to
bring in floor-mounted equipment for testing
will be required . Noise and vibration as-
sociated with technical shops should be con-
sidered in their relation to other areas .

Constant Temperature Rooms . Constant-
temperature rooms should have access to the
corridor and to a work area . Doors from the
corridor should accommodate beds or animal

TABLE 10 Net Area far a Department of Biochemistry

School A School B
(entering class of 64 students) (entering class of 96 students)

Type of facility
with with with with

conventional multidiscipline eonventionRl multidiscipline
departmental laboratories ~ department,d laboratories
laboratories IeboratorL-

Amumedsize offaculty --------------------------- 6 6 9 9
Number of graduate students aDd postdoctoral fellows_ 10 10 14 14

Square feet

Total net area_____________________________ 12,240 (') 14, 980 (1 )

Faculty offices, research laboratories, and related
facilities :

Total ------------------------------------- 8,670 1 8,6-10 10,0901 10,090

l
1Professor's office______________________________ 210 210 -_- 010 210

Secretary's office----------------------------- 280 280 280 280
Conference room_____________________________ 350 350 350 350
Faculty offices________ _ ___ ___________ (3) 420 (3) 420 (3) 420 1 (3) 420
Postdoctoral fellows' offices -------------------- (2) 400 (2) 400 (2) 4011' (2) 400
Data room___________________________________ 280 280 280 280
Special-projects room_________________________ 280 280 280 280
Research laboratories :

Departmental____________________ _____ _ 610 610 610 610
General_________________________________ 610 610 (3) 1,830 (3) 1,830
Postdoctoraifello----------------------------------------------- 200 200 200 2u0
Graduate studenta------------------------ (4) 800 (4) 800 (5) 1,000 (5) 1,000

Storage room (future laboratory)_______________ 610 610

6,0

0111
Storage room -------------------------------- 280 280 2811 280
taassware wa6hiwashing and storage_________________ 410 410 410 ! 410
Cold room_----------------- ---------------- 200 200 200 `00
Special-equipment room F______________________ 430 430 430 430
Centrifuge room 2----------------------------- 410 410 410 410
Darkrooms 2---------- __-_______ __ ._ -_ __ (2) 200 (2) 200 (2) 200 (2) 200
Counting room t______________________________ 280 280 280 280
Departmental shop____--------------------------- 280 280 280 280
Animal room_________________________________ 410 410 410 '] 410
Graduate students' teaching laboratory__________ 720 720 720 : 720
Departmental storage F------------------------ -------------- __________ __________ ________ __

Conventional teaching :
Total____________________ _______________ 3,570 ( 1) 4,890 (1)

Teaching laboratory__________________________ 3,000 -------------- 4,320
Preparation room_____________________________ 570 --------------- 570 ______________

' For total net area for multidiscipline laboratories, see Table 7 .
Special rooms will vary with type of research .
For central storage areas, see Table 6 .
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racks. Floor and wall surfaces should be simi-
lar to those suggested for animal quarters .

The work area associated with these rooms
should have 31-in.-high work counters, a sink,
and gas, air, vacuum, and electrical outlets .

Microbiology Figure 11 shows a space diagram
for a minimum department of microbiology .
The net area for a microbiology department is
given in Table 12 .

Teaching Laboratory . The conventional
teaching laboratory is usually designed to
accommodate the second-year class. Satisfac-
tory results can be obtained with the use of an
island-type laboratory bench to position four
students all on the same side facing demonstra-
tions.

Laboratory benches may be 31 in . high for
sitdown work with microscopes . Each student
should have knee space, drawers for supplies,
and a cabinet for microscope storage. Bench
service outlets should be water, gas, air,
vacuum, and electrical for each position . A cup
sink at each position, or continuous drain
trough, and a shelf for storing bottles above
are required . Bench tops should be resilient
and stainproof .

In addition to island benches, it is desirable
to have counters 37 in . high, with reagent
shelves equipped with gas, air, vacuum, elec-
trical outlets, and sinks with wrist-action
valves for hand washing.
A chalkboard, a bulletin board, a retractable

projection screen, and space for the instruc-
tor's desk at the front of the laboratory are re-
quired . Space in the teaching laboratory may
be required for incubators and refrigerators .
One domestic refrigerator per sixteen students
and one stationary incubator per eight students
should be provided . A stationary centrifuge,
one per sixteen students, may be provided
depending on the curriculum .

Facilities should be available to maintain and
observe such small animals as rabbits, guinea
pigs, and mice close to the teaching labora-
tories .

Graduate Student Teaching Laboratory .
It should be adjacent to auxiliary rooms of the
teaching laboratory . Fixed equipment and
mechanical facilities should be similar to those
furnished the medical student .

Research Laboratories The microbiology
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TABLE 11 Net Area for a Department of Physiology
_ _

School A School S
(entering Class of 04 students) Centering class of 96 students)

I

Type of facility
R'ith With «'i(.h ' With

rouvrntionel
~
mullidiscipdie, coLycutiooal unllcidi,l" 11~linc

dopnrtnleiital laboratories departineutal laboratories
laburatorir, 1aboratorirs

_____ .________- .--

L

Assumed size of faculty- 6 l- S I 8
Number of graduate studeuts and postdoctoral fcli,r., " 6 6 S 4

Square feet

Total Let area__ . . . - . . - _ - ------ 12,12,230 1, ( 1 ) Id, IGO t 1)

Faculty offices, research laboratories, and related I

fardltles' 1
Total ---------------------------------- 6,040 6,740 7,550 7,550

professor'soffice - ________________ . _ 2111 1 210 1 21() 210
Secretary'soffice '-_-_______________ .__________ 211 , 2411' 24(1 2,111
Conference room ----------------- ------------ 350 350 35(1 350
Faculty offices _--___ .__ ._________ .___ .________I (4) 560 (4) 5611 (4) 560 (4) 5(10
Postdoctorelfellows office --------

-----------------------------
----------- 21rt) 2110 211u 2110

Dots room 2, I1 2111 2~tl _1.0
Slx" cial-projects room -------------------------- , 2111 2111 2it11 2111
Research laboratories :

__ ._________IDepartmental_______________ 6111 610 6111 fill
General------------ _________ fil0 1 610
Graduatestudents ----------- ------------ (2) 41111 (2) 400 (2) 4141 ('2J +1111

Storage room (future laboratory) ------- 610 1.1(1 1 6111 6111
Storage room --------------------------------- 2,11 25(1 2J1) 2511
Constant-temperature rooms '------------------- (2) 2411 ('2) 240 (2) 2411 (2) 240
Shielded room --------------------------- 210'1111 . 210 210 210
Dark room ---------------------------------- , 210 210 '1111' 210
Departmentalshop ---------- __---

------------

2811 25(1 210 250
Animal room --------------------------------- 410 41111 411) 410
Cold To------------ _ ----------- 260 2(10 200 200
Graduate students teaching laboratory__________ 720 721 720 7'30
Departmental central storage'__________________ ____________ _ _____ ._____________________ ________--_-

Conventional teaching .
Total - ._---------------------- -------------__ . 5,290 (1) 6,610 (I)

Teaching laboratory
---------------------------

3,000 4,3'20 I______________
Equipment storage room_______________________ 350 -------------- 3.503:50 ______________

Supply room_____ ______ __ __ _ _ ____ 610 _
-------------

610
--------------Student r-carch laboratorv and work area______ --- .___- 5.0

Audio room --- __ . .___ .________________________ 90 -------------- 90 _ _____ .______
Physio-upticsroom _______-________ _ .-____ .____~i 26(11 __-_____ 260

1 --------------Treadmill and gas analysis room--------------------
I

410 '_ _____ .____ 410

1 For total net area for multidiscipline laboratories see Table 7.
' For central storage area, see Table fi
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research laboratories will, in many instances,
be similar in equipment and design to labora-
tories in other basic sciences . However, labora-
tories used for bacteriological and virus re-
search have additional requirements . Glass-
ware of an unusually large size is often used .
One sink in each laboratory should be sized
to wash this glassware .

Separate animal rooms are provided in the
microbiology department to prevent cross-
contamination . If highly contagious material
is to be handled, a vestibule may be needed
at the entrance to microbiology animal rooms
to permit the attendant to change clothes and
shoes to reduce infection and cross-contamina-
tion .

Electron Microscopy .

	

Facilities for this pur-
pose would be similar to those described for
the department of anatomy .

Media Preparation . Media preparation
areas should be adjacent to teaching areas and
designed to eliminate through traffic to prevent
drafts and the introduction of contaminating
organisms . A media kitchen requires a range,
or portable hot plates on a counter 37 in . high,
for cooking the material . Counter-top sinks
and cabinets with drawers ranging in width
from 6 in . t o 2 ft 6 in . and wall cabinets with
shelves for storage are desirable . Counters
should have air, gas, vacuum, and electrical
outlets . Distilled water should be piped to one
location over a sink and distributed in carboys .

After the unsterile liquid culture media has
been prepared in bulk quantities, it is dis-
pensed into test tubes or plates . This requires
counter space similar to the media kitchen,
including wall and base cabinets and service
outlets .

An autoclave is required for sterilizing pre-
pared culture media after it is poured into pre-
viously sterilized petri dishes . A flushing-rim
sink near the autoclave is desirable for disposal
of spoiled media .

The issue room will contain glassware and
equipment storage, shelving and cabinets for
glassware and equipment, and an issue window
opening into the laboratory .

Glassware Washing and Storage . If this
is to be done as a central unit for the depart-
ment, it should be divided into sterilizing,
sterile storage, glassware washing, and clean
glass storage .

An autoclave to sterilize glassware prior
to washing, a sink and drainboard area, and
space for chemical jars and for soaking extra
dirty glassware are required . Commercial glass
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washers and dryers may be employed and
space for these should be provided beside the
sink . Space should be available at sink and
washer area for glassware and petri dish carts
and cart storage .
Storage areas should be furnished with ad-

justable shelving, as some glassware may be
exceptionally long or high . An issue window
or door from sterile storage to corridor should
be provided .

Chemical Storage . Bulk storage of chem-
icals should be provided for in basement areas .

Pathology Figure 1 2 shows a space diagram for
a minimum department of pathology . Table 13
gives the net area for a pathology department .
Teaching Laboratory.

	

A conventional teach-
ing laboratory similar to that described for
micro- and neuroanatomy is usually adequate
for teaching the second-year pathology course .

Graduate Student Teaching Laboratories .
These should be adjacent to auxiliary rooms
of the medical students' pathology teaching
laboratory .

Tissue Staining and Embedding, Techni-
cian's Office. A unit similar in design and
equipment to the tissue staining and embed-
ding unit described for microanatom y should
be provided .

Clinical Pathology Preparation Unit . This
unit usually has a head technician's office and
a preparation room with direct access to the
teaching laboratory, preferably by a dutch
door . For preparing some types of specimens
as well as stains and reagents for direct issue,
a stand-up counter 37 in . high is desirable. For
other types of specimens, particularly those
such as blood and bone marrow, a sit-down
counter 31 in . high is more convenient . Both
counters should have reagent shelves, counter-
top sinks, air, gas, vacuum, and electrical
service outlets, knee spaces, cabinets for stor-
ing equipment and chemicals and reagents .
Work surfaces should be alcohol- and stain-
resistant and resilient to minimize glass break-
age . A refrigerator for storage of clinical
material and a lavatory with wrist-action valves
for handwashing are necessary . Space for
parking a specimen cart should be provided .
Autopsy Room . This should be located

convenient both to the teaching hospital and
to the pathology department and arranged
so as to prevent unnecessary contact of un-
authorized persons with autopsy procedures.
If the basic science building is separated from
the teaching hospital, autopsy facilities should

' For teaching responsibility only .
r For total net area for multidiscipline laboratories see Table 7 .
For central storage areas, see Table 6

Note .-These areas do not provide for the permanent professional or resident staffs performing services for clinical
pathology in the teaching hospital.

TABLE 13 Net Area for a Department of Pathology

School A School 11
(entering class of 64 students) (entering class of 96 students)

Type of facility
With With With With

conventional uiultidiscipline conventional multidiscipline
departmental laboratories departmental laboratories
laboratories laboratories

Assumed size of faculty'-------------------------- 6 6 - _ 9 -- 9
Number of graduate students, postdoctoral fellows
and residents_________________ _________________ 6 6 8 8

Square feet

Total net area______________________________ 14, 100 (°) 17,390 i (r)

Faculty offices, research laboratories, and associated
facilit tea :

Total___________ _________________________ 11,100 11,1001 13,(1701 13,070

Professor's office______________________________ 210 210 210 210
Secretary's offiices_____________________________ (2) 560 (2) 560 (2) 560 (2) 560
Conference room_______________ _____________ 350 350 350 350
Faculty offices_______ _____________________ _ (3) 420 (3) 420 (3) 420 (3) 420
Postdoctoral fellows' office_____________________ 130 130 200 200
Data room--_________ m----------------------------------- 280 280 2511 280
Special-projects room ---------- _-------------- 280 280 280 2811Research laboratories :

Departmental ---------------------------- 610 610 610 160
General ____ ___________________________ (2) 1,099 (2) 1,090 (3) 1,830 (3) 1,830
Graduate students________________________ 200 200 200 200Special__________ _______________________ 200 200 2011 200

Residents' laboratories ------------------------ (2) 400 (2) 400 (3) 530 (3) 530
Electron microscope__________________________ 610 610 6111 610
Storage room __------------------------------ 280 280 280 280Tissue staining and embedding and technician's

office___ __________________________________ 1,290 1,290 1,290 1,290
Clinical pathology preparation __--------------- 570 570 570 570
Record storage__ ____________________________ 21)0 200 410 410Autopsy rooms ____________________ _________ 410 410 (2) 820 (2) 820
Darkroom_----------------------------------- 100 100 100 100
Utility room_________________________________ 300 300 300 300Photo room ---------------------------------- 110 110 110 110Autopsy and X-ray --------------------------- 410 410 410 410
Gross pathology conference room_______________ 310 310 310 310
Dictation room------------------------------- 140 140 140 140
Showers, locksmand toilets -------------------- 310 310 310 310Morgue (see department of anatomy)___________ ______________ ----------------------------
Animal roome____________________ ___________ 910 410 (2) 820

--------------
(2) 820Cold rooms______________---------------------------------- 200 200 200 200Graduate students teaching laboratory__________ 720 720 720 720Departmental central storage °_____ __________ _ --------------

ConvenConventional teaching :
___________ _____--------

Total_____________ _ _____________________ 3,000 (s)

______________I

4,320 (r)

Teaching laboratory -------------------------- 3,000- 4,320
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and odors directly at their source, with an
integral sink at one end of the top, and service
outlets, is generally preferred . Provision should
be made for foot-operated dictation equipment .

A ceiling-mounted 35-mm . still camera should
be located over the table for in situ photo-
graphs during the autopsy . The same mount
may provide for TV to remote monitors .
Space to accommodate a portable observa-

tion stand opposite the table for convenient
viewing of autopsy procedures by students

and house staff should be provided .
Floor and walls should be of water-resistant

material, and a floor drain should be installed .

Autopsy and X-Ray Room . A mobile x-ray

machine should be provided . X-ray protection
should be in accordance with the recommends-
lions of the applicable handbooks of the Na-
tional Bureau of Standards .

Utility and Clean-up Room . This room
should be located between two autopsy rooms
with direct access to each and to the corridor .

Equipment for this area includes a sink with

drainboard ; a flushing-rim service sink ; pro-
visions for storage of glass jars, formalin, and
alcohol ; wall cabinets for fixed specimen
storage ; and an instrument washer-sterilizer
unless provided in each autopsy room .

Photo Room . The photo room should ad-

join the autopsy room .
Fixed equipment in a photo room usually

includes a stand-up counter with sink and

electrical outlets, a cabinet for instruments
and supplies, and shelves for photographic
accessories .

For photographing gross specimens, a 3-ft-
square light box is used . Electric outlets for
table and floodlamps should be 30 amperes .
Darkroom .

	

Wet and dry areas of the dark-
room should be separated . A refrigerator for
storing color film should be provided, and

water supply at all processing sinks is re-
quired .

Bench tops should be chemically inert,
watertight, and wear resistant . Floor surfaces
should be waterproof, resistant to chemicals,
resilient for foot comfort, and not slippery
when wet .

Cold Room.

	

A cold room separate from the
research cold room but adjacent to the autopsy
areas for holding tissue and organs for later
study is required . A deep-freeze unit and ad-
justable metal shelving may be provided for
preservation of fresh gross material for class

use . Stand-up counters with sinks and air,
vacuum, and electrical service outlets are re-

quired . Floor surface should be smooth, water-

proof, and wear resistant .

be located in the hospital to avoid transporting

	

and glazed doors for storing instruments ;

bodies from one building to another .

	

a wall-mounted four-bank x-ray film illumi-

Each autopsy room should be equipped with

	

nator ; and a chalkboard . An instrument steril-

a scrub-up sink with knee- or fool-action valve ;

	

izer and a storage cabinet for fixed specimens

a sink with drainboards, cold-water manifold,

	

should also be provided if they are not available

and gas and electrical service outlets ; an adja-

	

in an adjoining utility or clean-up room .

cent work counter with drawers and cabinets

	

Water and ac electrical service outlets with

for storage of supplies ; a flushing-rim clinical

	

waterproof caps are required . A table with

sink ; wall cabinets with adjustable shelves

	

downdraft top for removal of contamination

TABLE 14 Net Area for a Department of Pharmacology

School A School B
(entering class of 64 students) (entering claw of 96 students)

Type of facility
With With With With

eonventlonal inultidiacipline conventional niultidiscipline
departmental laboratories departmental laboratories
laboratories laboratories

Assumed aim of faculty --------------------------- 5 5~ 7 7

Number of graduate students and postdoctoral fellows_ 5 5 7 7

Square feet

Total net area------------------------------ 11,520 (') 13,450

Faculty offices, research laboratories, and associated
facilities :

Total ---------------------------------- 7,700 7,700 8' 310 8,310

Professor's office __ .--------------------------- 210

-

210 210 21(1
Secretary's office------------------------------ 280 280 280 280
Conference room ----------------------------- 350 350 350 350
Faculty offices ____ -------------------------- (4) 560 (4) 560 (4) 560 (4) 560

Postdoctoral fellows' office --------------------- 200 200 200 200

Data room ----------------------------------- 280 280 280 280

Special-projects room_ ----------------------- 280 280 280 280

Research laboratories :
Departmentsl---------------------------- 610 610 610 610

General --------------------------------- 610 610 (2) 1,220 (2) 1,220

Graduate students ------------------------ (2) 400 (2) 400 (2) 4(K) (2) 400

Storage room (future laboratory) --------------- 610 610 610 610

Storage room ---------------------- _--------- 280 280 280 280

Supply room_________________________________ 430 430 430 430

Glassware washing and storage ----------------- 560 560 560 560

Anesthesia storage__________ _________________ 90 90 90 9u

Darkroom----------------------------------- lib 110 110 110

Animal rooms-------------------------------- (2) 820 ,2_1 820 (2) 820 (2) 820

Cold room --------- ._______ .____________ .____ 200 200 200 200

Graduate students teaching laboratory . --------- 820 820 820 820

Departmental central storage t----------------- _____________ ---------------------------
.- ___ _-___ ._

Conventional teaching :
Total ----------------- .__ .________________ 3,820 ( 1) 5,140 (r)

Teaching laboratory ---------- .---------------- 3,000 -------------- 4,320 --------------

Preparation room__ m--------------------- 330 -------------- 330 --------------

Students research laboratory- -------------- 490 __ ._______ . .__ 490 __-___________

' For total net area for multidiscipline laboratories, see Table 7.
For central storage areas, see Table 6.



end radiology . Pathology, although usually
considered a basic science department, never-
theless has many of the characteristics of a
clinical department and, therefore, functionally
and structurally, usually bridges both .

Space diagrams for the departments of med-
icine, surgery, pediatrics, obstetrics-gynecol-
ogy, psychiatry, and preventive medicine are
shown in Figs . 14 through 19 for a hypothetical
school with an entering class of 64 students
(60 in the third and fourth year) . Tables 16
through 21 give the not area for a minimum
facility for each clinical department for
hypothetical schools with entering classes
of 64 and 96 students . Table 22 gives a sum-
mary of space estimates for all clinical science
departments .

For convenience of operation, clinical deport-
ment facilities should be located between,
and connecting with, the basic science build-
ing and the teaching hospital . This allows for
joint use of teaching, research, and support-
ing facilities provided in the basic science
building and makes it convenient for the med-
ical staff to take care of their hospital re-
sponsibilities. Departments should be located
on the some floor or floors as the patient-care
units they serve .

Research facilities in the form of laboratories
should be provided for each department mem-
ber .
Teaching activities of all departments will be

carried out, for the most part, in common lec-
ture rooms, on the words of the hospital, and in
the outpatient department .

Medicine The department of medicine con-
sists of physicians specializing in internal
medicine and includes the subspecialties of
allergy, cardiology, dermatology, gastroenter-
ology, hematology, infectious diseases end
immunology, metabolism, neurology, end
pulmonary diseases . The members of the de-
partment will hews responsibility for the care
of hospitalized patients, for ambulatory pa-
tients in the medical clinics of the outpatient
department, and for medical consultations on
patients under the care of other clinical ser-
vices . They will have major teaching duties
for second-, third-, and fourth-year medical
students, interns, residents, and clinical
fellows .

Surgery The department of surgery consists
of physicians specializing in general surgery or
in one of the surgical specialties, which include
anesthesiology, ophthalmology, otolaryn-
gology, orthopedics, neurosurgery, plastic
surgery, thoracic surgery, and urology . The
members of this department will have responsi-
bility for the care of patients who are hospital-
ized on the surgical service ; who visit the
surgical clinics of the outpatient department ;
and who require surgical consultation while
on some other service. Often the emergency
service of a hospital is under the direction of
the department of surgery, as may be the pro-
fessional aspects of disaster planning . The
department of surgery will have teaching re-
sponsibilities for second-, third-, and fourth-
year medical students, interns, residents, and
surgical fellows . Each full-time member of the
department may be expected to engage in
research .

Pediatrics The department of pediatrics con-
sists of physicians specializing in the develop-
mental aspects of physiological processes and
expressions of disease . They are as concerned
about the long-term health effects of early
disease and with their prevention, as with the
immediate care of infants and children . In most

similar to those furnished the medical student .
Student Research Laboratory. A student re-

search laboratory, if provided, should contain
facilities similar to those in typical phar-
macology research laboratories . Where pos-
sible, it should be located within the teaching
area but adjacent to research areas .

Glassware Washing and Storage. Glass-
ware washing and storage facilities similar
to those indicated for the biochemistry depart-
ment are adequate in the pharmacology depart-
ment ; they should be located near the teach-
ing laboratory.

Preparation Room .

	

This should be adjacent
to the pharmacology teaching laboratory .
Anesthesia Storage .

	

An anesthesia storage
room should be provided with cylinder storage
racks to lock cylinders in an upright position
and shelving for pressure gauges end other
anesthetic equipment . Space at ground level
should be provided for bulk storage of cylin .
ders .

Supply Room . A supply room in phar-
macology may be divided into two areas : one
for instruments and general supplies and the
other for chemicals used in research .
Some instruments require floor space while

others should be placed on shelving . A desk-
high counter with drawers and file cabinet is
needed . Since some instruments may be used
here, electrical outlets should be provided .

If narcotics are to be stored, a built-in safe
should be provided.
Space must be provided for the care of ani .

mals used in experimental work in phor.
macology.
A summary of space estimates for all basic

science facilities is given in Table 16.

Clinical Science Facilities
The departments generally include internal
medicine, surgery, pediatrics, obstetrics and
gynecology, psychiatry, preventive medicine,

A separate room for storing gross pathologi-
cal specimens should be provided .
Gross Pathology Conference Rooms . A

stand-up table with sink at one end and clown-
draft top similar to that described for the gross
neuroanstomy room is appropriate . Other
equipment includes adjustable shelving, x-ray
film illuminators, bulletin board, and scrub
sink with knee or foot controls . Where pos-
sible, this area should have direct access to
the cold room .

Dictating Room . This in a small room
equipped with desk and equipment for writing
or dictating autopsy records .
Record Storage . Open-faced shelving with

shelf dividers designed for vertical stacking
of the records with a reference table and chairs
should be provided . A storage room for records
of less frequent reference should be provided
in basement storage .
The pathology department requires areas for

storage of embedments, fixed tissue, gross
organs, microscope slides, and protocol
records not in frequent use . Tissue in solution
is kept in glass jars, paraffin sealed, and stored
on wood shelving designed for jar height .

Microscope slides are usually contained in
metal slide files, and this area should be sepa-
rated from areas where formalin vapors are
present . Protocol records are often bound and
placed on shelving or in legal-size file cabinets .

Pharmacology Figure 13 shown a space dia .
gram for a minimum department of phar .
macology . Net area for a pharmacology depart.
ment is given in Table 14 .

Teaching Laboratory. The conventional
pharmacology teaching laboratory may be sim-
ilar to the physiology teaching laboratory .

Graduate Student Teaching Laboratory .
This should be adjacent to auxiliary rooms of
the medical student teaching laboratory . Fixed
equipment and mechanical facilities should be
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TABLE 15

	

Summery of Space Estimates for Basic Science Facilities for Hypothetical 4-Year Medical
Schools with Entering Classes of 64 and 96 Students'

I This table does not include the supporting facilities which are a necessary part of both the basic science and clinical
science facilities .

' To compute gross area, it is estimated that 65 percent of the total gross area is available as usable space, and the
remaining 35 percent will provide space for exterior wells, partitions, corridors, stairs, elevators, and duct ways and chases
for mechanical and electrical requirements .

' Space for service functions in the teaching hospital is not included .
" Study cubicles for 3d- end 4th-year students and for house officers in teaching hospital .
' Optional .

School A School B
(entering class of 64 students) (entering claw of 96 students)

Type of facility
With With With With

conventional multidiscil9iuu conventional multidiscipline
departmental laboratories departmental laboratories
laboratories laboratories

Square feet

Total gross square feet (rounded) .---- . . .-- . 152,000 135,000 183, 000 158,000
Total ni ,t square feet (round--d)-------------- 99,000 88,000 119,000 103,000

Departmental facilities.
.Anatomv .- .----------------- . . . . . . . . . . . . . . . . 19,330 11,510 22,950 12,530
Biochemistry .- . . .-- .- ._---____- . . . . . . ._ . . .__- 12,240 5,670 14,950 10,090
Physiology

-----------------------------------
12,230 6,94(1 14,160 7,550

Microbiology--------------------------------- 12,240 8,970 14,170 9,580
Pathology +----------------_--- . - . -- . . 14,100 11,10() 17 .390 13,070
Pharmacolog--------------------------------- 11,520 7,700 13,450 8,310

Nlultidisciplinc laboratories and adjunctive areas . . . . . .- .-- .-- 22,500 -------- 29,960
Lecture rooms ----------------------------------- . 3,780 3,750 3,780 3,780
Unassigned conference rooms -------- .-- . . . .-------- (2 ® 350) 700 -------------- (3(x}350) 1,050 --------------
Study cubicles $- .------------------------------ 6,110 (') 9,400 (')
Technical shops --------------------------- .------ 1,500 1,500 2,000 2,000
I)epartmentalcentralstoragc------------- --- .__ 4,5011 4,500 4,500 4,500
Toilets----------------------------- . . . . . . . . . . . . . 1,200 1,200 1,2011 1,200
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Diagram for a department of preventive medicine .
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Diagram for a department of obstetrics-gynecology.
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Diagram for a department of pediatrics .
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Diaarem for a department of surgery.
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DIBGFem for a department of medicine .
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Diagram for a department of psychiatry .

TABLE 16

	

Net Area for a Department of Medicine for Hypothetical Schools with Entering Classes
of 64 end 96 Students

' For teaching responsibility only .
r Chairman of department .

School School Is Seimol A School lb
(enter- (enter- (cuter- (euter-

Subspecialty and type of facility ingclass ingelaes ubslx" cially and type of facility iugclaas ' ..clans
of 64 of 96 of 89 of 96

students) students) students) students)

Assumed size of faculty t--__ . _------ 18 2, Square feet

Postdoctoral fellows- .-__ 8 11
Faculty fucdities-C'ontmucd

- Metabolism :

Square feet
'rotal _ _ _ 4JU t,90

Faculty offices__ . . . . (_') 280 (2) 2SO
}'arulty facilities : l.aboraton - __--- '200 410

Total net area ---- -------- -_ 13,430 15,49(1 - -

General internal medicine : Allergy :

TotalTotalTotal__ . .------ .------ '2,400 3,150 Total- __---- . .--------

Professor's office r---------- 210 210 Faculty offices --------- . . . (2)-ISO (':) ',0

Secretaries' office_ _-_ _ _ 280 280 Laboratory__ __ _ 610 610

Conference room ----------- 3.50 350
DerlllFaculty offices --------- - _ _ 140 (2) 280 '1

't
oltal

. . . . . . . . 42U l . 0,A)
Postdoctoral fellows' office_ _ . 200 200
Departmental laboratory-__ . 610 610

's office_ .------- --- 170 140
Additional laboratories . . .__ . 610

(2) 1 '
20

:
ecrSeCTeet8larY

y''e office . . -_ _ 140 110
Fecultyofficc------- ------ - 111) 140

Cardiovascular-renal :
Laboratory__ G10

Total ___---------------- 1,030 1,170

Professor's office ._ 110 140 Hematology :
-------- _

Secretary's office ----------- 140 140
Total ._ . . . .- .- . .----- 440 '4f1

Faculty offices ------------- 140 ('2) 280
office -------------- Ia0 140

Laboratory__-- _ ._______
-

610 610
Labora
Lftbora

tory ._ . .__ .W 200

Gnrtrointestinal :
Common-use facilities :Total ------------------- 1, 170 1, 170 Total ---- .----------- . . . 4 .314 4, 710

Professor's office------------ 140 140
y--------- - 600 ('10

Secretary's office -----------
Faculty offices -------------

140
(-) 280

140
(2) 280

.Ppeciallaboratory
Conferenceeroom--s'ofrtcee ._ 200

130350
(2 ; 4-10

Laboratory 610 610 Conference ---------- 21
---------------- Steno P_.__ . . . . . . ._ .10 _lU

Data room - ---------------- 280
Neurology : Special-projects room ------- 250

_50
0

Total ------------------- 1 . 170 1,810
Storage room (future lab-

Professor's office ------------ 140 140 oratory) _------- .--------
Storage room ------------- .

410
2SO

410
280

Secretan'eoffice_ .--------- 140 140 Cardiac catheter suite 210 810
Faculty offices ------------- 140 ('2) 290

. . . . . . .
Patients' cold-room_-------- (2) 250 250

Office _ _ .
---

140
FEGroomsroome__ . . ._ . .- .- .__ . (2) 220

(2)
(2) 220

Laboratory . --------- ._____ 610 610
Cold room__--------------- 200 200

Chest: _ Animal room--------------- 410 410

Total___-_ . . ._ ._ ._ ._ . . ._ 1,030 1,030

Professor's office---- .------- 140 140
Secretary's office ----------- 140 140
Faculty offices_____________ 140 140
Laboratory -------------- _ 610 610
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TABLE 17

	

Net Area for a Department of Surgery

' For teaching responsibility only.
Chairman of department .

TABLE 20

	

Net Area for a Department of
Preventive Medicine

TABLE 19

	

Net Area for a Department of
Obstetrics-Gynecology

TABLE 18

	

Net Area for a Department of
Pediatrics

' For teaching responsibility only. ' For teaching responsibility only . ' For teaching responsibility only .

School A School B School A School B
(enter . (enter- (enter- (enter-

Subspecialty and type of facility ing class ing clean Subspecialty and type of facility ing class Ing claw
of 64 of 96 of 64 of 96

students) students) students) students)

Assumed size of faculty I------------ 15
5

21
7

Square feet

Poetdoctoralfellows . . . . . . . . . . . . . . . . .
Eye, ear, nose, and throat
(EENT)

Square feet Total----- .----------- -- 1,090 1,230

Faculty facilities : Profcssor'soffice ------------ !,
140 140

Total net area ---------------- 8,840 11,120 Faculty offices ___-_ ._ -_ . .
I

140 (2) 280
Laboratory---------------- 610 610

General surgery : Laboratory__- --------- 200 200

Total ------------------ . 2,740 4,300
Anesthesiology :

Professor's office 3____------ 210 210 Total ----- .------------- 340 690

Secretary's office ----------- 280 280
Conference room ----------- 350 350 Faculty offices ----------- .'

-_ . .~
140
200

(2) 280
410Faculty office& . . . . . . . .----- (2) 280 (3) 420 Laboratory ------------

Postdoctoral fellows' offices__ (2) 400 (3) 600
Departmental laboratory____ 610 610 Neurmurgery :

Additional laboratories_____ . 610 (3)1,830 Total ----- ._ . . .___ . .___ 340 690

Orthopedics : Faculty offices--------- _ _ . -~i 140 (2) 280

Total .__ . . .-_ . .---------- 550 690 Laboratory ---------------- 200 410

Faculty offices -------------- 140 (2) 280 Common-use facilities :

Laboratory ---------------- 410 410 Total ______ .__ ._______--i 2,950 2,690

Urology : Conference rooms --------- _ 350 (2) 700

Total 830 830 Steno pool ----- . . . . . . . . . . . . 210 210
---------------- . . .

Data room _____________- . .-I, 280 280

Professors office ---- . 140 140 Special-projects room . .__ . . . 280

Secretary's office ----------- 140 140 Storage room (future labo-

Faculty office ---- -_ . . .__ 140 140 ratory)------------------ 0I0 ------- .

Laboratory __ . .----- . .--- 410 410 Storage room -------------- ------- _ 280
Surgical laboratory- __ . . . . . . 610 610
Cold room ----- .- .________ .i 200 200
Animal room ___ . ----------- 410 410

School A School B
Type of facility (entering (entering

claw of 84 class of 96
students) students)

Assumed size of faculty I-------- 5 8
Pmtdoctoral fellows__ ._ ._ .______ 3 I 4

Square feet

Total net area ------------ 4,260 5,010

Faculty facilities :
Total ------------------- 2,680 3,430

Professor's office ------------ 210 210
Professor's office -------- . .__ 140, 140
Secretary's office----------- 280 280
Conference room ------ --- 350 350
Faculty offices__________ __ (2) 280' (3) 420
Postdoctoral fellows' office___ 200 200
Departmental laboratory____ 610 610
Additional laboratories_____- 6101 (2) 1,220

Common-use facilities :
Total ------------------- 1,380 1,580

Data room ---- .------------ 140 140
Special projects room_ _ . _ _ _ _ 280 280
Storage room (future labors-

tory)-------------------- 410 410
Storage room -------------- 140 140
Cold room ----------------- 200 200
Animal room--------------- 410 1, 410

1
Type of facility

School A
(entering
clam of 64
students)

School B

class
(entering

of 96
students)

Assumed size of faculty I-- .----- 3 I, 4
Postdoctoral fellows ---- -_------- 1 1

_ _ .lucre feet

Total net area . ----------- 4,390 4,390

Faculty facilities :
Total -------------- _---- 2,311) 2,540

Professor'soffice_ . .-_ . .____ .I_-210 210
Secretary's offie _ . . . --- _ _ 280 2 " 0
Conference room .---- ._- .-_ 350 V0
Faculty offices -----_----- /1) 280 (2) 240
Postdoctoral fellows' office__ .~ 200 200
Departmental laboratory _ _ . . 610 1 6 10
Additional laboratory_ ._ .__- 610 610

Conuuuu-use facilities : - --
Total_ .___ . . ._ . .__ ___ 1 .350 1,g50

Data room---------------------------------- 140 140
Special-projects room _ . ----- -1 80
Storage room (fntnrc Inborn-

tory)---- ._ .____ .______ ._' 410 410
Storage room -------------- 410 410
Cold room ------- . .-___ . . . .! 200 200
.lulmalroom ---------------~ 410

i
410

School A School B
Type of facility entering

cSew of 64
(entering
class of 96

students) students)

Assumed size of faculty' . . . . . . . . 4 6
Poetdoctoralfellows ------------- 2 3

Square feet

Total net area____________ 4,260 4,870

Faculty facilities :
Total ------------------- 2,340 2,050

Professor's office-_ -------- 210 210
Secretary's offire ----------- 280 280
Conference room ----------- 350 350
Faculty officw------------- (2) 280 (2) 280
Postdoctoral fellows' office--- 200 200
Departmental laboratory _ . _ . 610 610
Additional laboratories__ .___ 410 (2) 1,020

Common-use facllilics :
Total ------------------- 1,920 1,920

Data room ---------------- . 140 140
Special-projcetsroom ------- 280 `s80
Storage room (future Iabo.

,story) ------------------ 610 610
Storage room -------------- 230 280
Cold room----------------- 200 200
Animal room -------------- 410 410



ical department . Usually this department con-
fines its teaching activities to students in one
or both of the third and fourth years . Teaching
activities may expand to include such courses
as reproductive biology . In addition, there are
teaching responsibilities for residents and
fellows. Interns are generally not assigned to
this service except as part of a rotating pro-
gram . Student groups may be smaller than in
some services and, therefore, teaching space
should be sized accordingly .

Psychiatry The department of psychiatry con-
sists of specialists concerned with the func-
tions and disfunctions of the mind and emo-
tions .

Offices for members of the department of
psychiatry may be used for somewhat differ-
ent purposes than staff offices of other clinical
departments . For example, not only do psy-
chiatrists use their offices for desk work,
study, and conferences with students and
others, but they may also use them as inter-
view rooms for psychiatric patients . Clearly,
this will have an effect upon the design of the
psychiatric departmental office suite in that
it may be necessary to incorporate waiting
rooms for patients and space for the adminis-
trative control of patients in addition to the
usual departmental administrative space,
teaching space, conference rooms, and refer-
ence libraries .

Consultation rooms connected by a one-way
viewing screen or TV with an adjoining obser-
vation area are frequently required .

In general, studies involving psychiatric
patients are best carried out in research facil-
ities associated with the psychiatric bed area,
and laboratory studies not involving patients
are best carried out in departmental research
laboratories .

Preventive Medicine In general, however, the
discipline of preventive medicine comprises
physicians who are concerned with the natural
history of disease and the factors in the en-
vironment which have an effect upon morbidity
and mortality . They are interested in reducing
the incidence of avoidable disease and prema-
ture death through control of those factors
which may contribute to disability and in-
capacity.

There is usually a close relationship between
the staffs of pediatrics, medicine, obstetrics-
gynecology, psychiatry, and preventive medi-
cine, and this should be borne in mind in the
location and assignment of office space .

Obstetrics and Gynecology Obstetrics concerns
itself with the processes of conception, gesta-
tion, and delivery in women, whereas gynecol-
ogy deals with the specific diseases of the
female reproductive tract .
Requirements of the department of ob-

stetrics and gynecology for administrative
office, teaching and research space are not es-
sentially different from those of any other clin-

TABLE 22

	

Summary of Space Estimates for
Clinical Science Facilities for a Hypothetical
Four-Year Medical School"

University
hospitals, the age range extends

to the fourteenth or sixteenth year . Pediatrics
is a nonsurgical specialty . Consequently, sur-
gery on patients in the pediatrics age is gener-
ally handled by the department of surgery . As
in internal medicine, a number of subspecial-
ties generally based on organ systems such as
cardiology, neurology, and endocrinology are
usually represented in the department of
pediatrics .
The general requirements for departmental

offices, teaching spaces, and laboratories are
the same in pediatrics as in other clinical de-
partments . Teaching is generally concentrated
within one or both of the last two clinical years .
In addition, there are teaching responsibilities
for interns, residents, and postdoctoral fellows
in pediatric training .
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TABLE 21

	

Net Area for a Department of
Psychiatry

' For teaching responsibility only .

'This table does not include the supporting facilities
which are a necessary part of both the basic science and
clinical science facilities .
tTo compute the gross area, it is estimated that 65

percent of the total gross area is available as usable space,
while the remaining 35 percent will provide space for
exterior walls, partitions, corridors, stairs, elevators, and
duct ways and chases for mechanical and electrical re-
aulrements .

$ In the teaching hospital .
§Preclinical pathology is taught in the basic science

facilities . Space for clinical pathology may be provided
in the teaching hospital .

School A School 8
(entering lentering

class of 64 class of 96
Type of facility students) students)

Square feet

Total gross areat
(rounded) . . . . . . 69,000 80,000

Total net area
(rounded)- . . . . . .' 45,000 i 52,000

Departmental facilities :
Medicine . . . . . . . . . . . 13,440 15,490
Surgery . . . . . . . . . . . . 8,840 11,120
Pediatrics . . . . . . . . . 4,260 I 5,010
Obstetrics and
gynecology . . . . . . 4,390 4,390

Psychiatry . . . . . . . . 5,480 6,660
Preventive medicine . . . . . 4,260 4,870
Auditorium$

Lecture rooms*

Central storage . . . . . . 3,200 3,200
Toilet rooms . . . . . . . . . 1,200 1,200

Radiology*
Anesthesiology*
Pathology§ j

School A School S
Type of facility (entering ( enterlng

clam of 64 cam of 96
students) students)

Assumed sin of faculty '-------- 10 14
Postdoctoralfellows ------------- a 10

Square feet

Total net arm ----------- 5,480 6, 660

Faculty facilities :
Total------------------- 5,000 6,100

Professor's office------------ 210 210
Professor's office---------------- 140 140
Secretary's orate----------- 280 280
Conference room----------- 350 350
Faculty offices---------------- (3) 420 (5) 700
Postdoctoral fellows' offices-- (2) 400 (2) 400
Interview offices ------------ (2) 280 (2) 280
Psychologists' offices. - .----- (2) 280 (2) 280
Departmental laboratory---- 610 610
Additional laboratories------ (3) 1,830 (4) 2,440
Special laboratory ---------- 200 410

Common-use facilities :
Total --------- ---------- 480 560

Data room ---------------- 140 140
Special-projects room ------- 140 140
Storage room -------------- 200 280



SELECTING THE SITE

Preferred Locations

implications of this change for traffic patterns

within the school .
Basic Science and Preclinical Laboratories .

The activities of freshmen and sophomores are
largely confined to these areas ; by locating
them in reasonable proximity, with other facil-

ities used by these students nearby, traffic
within the school could be materially reduced .
However, since laboratory sessions are nor-
mally scheduled for a full half day, with stu-
dents shifting between laboratories only once
a day, locating these areas on separate floors
or in separate wings may well resolve a partic-
ular school's problems of space arrangement .

A Design which Controls Traffic Flow

Figure 1 is a space diagram showing the rela-
tionships between and within the clinical and
preclinical dental science areas of a school
which will locate its basic science facilities
in another wing or on another floor .

All student facilities are located close to :heir
major areas of activity . Note the proximity of
student lounges and locker rooms to the teach-
ing facilities used by the students . Freshmen
and sophomore locker rooms are adjacent to

the preclinical laboratories, while locker rooms

for junior and seniors are close to the clinic .
Locker rooms for both groups adjoin the stu-
dent lounge and bookstore and are located
near the student entrance . Lecture rooms, used
by both preclinical and clinical students, are
readily accessible from all student areas .

parking) as a guide if parking lots are to be
used . Parking lots, however, are likely to be-
come desirable building sites, and multilevel

garages or underground parking may prove a

more permanent solution to the parking
problem .

SPACE RELATIONSHIPS

The Effect of Traffic Patterns

The arrangement of the many elements of a
school is determined largely by the movement
of students, faculty, patients, and materials .

Clinics . The most common and effective way
of reducing traffic within the school is by
physical separation of the clinical facilities
from the remainder of the school . Staffed by a
separate faculty and visited daily by large num-
bers of patients whose presence elsewhere in
the school could be disruptive, the clinical
facilities are logically a physical entity . For
this reason, physical separation will continue
to be advisable even though efforts to break
down the rigid separation which exists be-
tween the clinical and basic science teaching
programs are successful .
However, if they are successful, there prob-

ably will be a need to locate certain clinical
areas so that students can move between the
clinics and the basic science areas without
disturbing the clinical routine . Planning com-
mittees should therefore consider the possible

Dental educators generally prefer certain loca-
tions for a dental school . The obvious choice,
a university campus, has impressive advan-
tages . It offers students and faculty a richer
cultural life and often a more pleasant environ-
ment . Adequate housing and student facilities
may be more readily available than in other
locations . If the university also has a medical
school on campus, students and faculty can
enjoy a close association with other health pro-
fessions .

Location in a health center is also advan-
tageous, since it offers access to a complex
of health facilities and provides day-to-day
opportunity for close cooperation between
the health professions . A metropolitan loca-
tion generally assures the school an ample
supply of patients for teaching clinics .

The Site Itself

Topography and Dimensions . High ground
with natural drainage is desirable, but the

elevation should not be so high that approach
on foot is difficult . A patient entrance at ground

level and a service drive to the basement area
should be feasible . A gently sloping lot has
advantages, since it offers entrances on two
levels ; traffic in and out of the building is auto-
matically divided between them, and the move-
ment of people and supplies can more easily
be diverted over separate routes within the
building . The site selected should be of suffi-
cient size to permit later expansion .

Where land costs are favorable and where
parking facilities are planned, a building site
covering a minimum of 10 to 12 acres is ad-
visable .
Utilities . Sewerage, water, electricity, tele-
phone, and gas must be available on the site
or be extendible to it at reasonable cost . Util-
ities must also have adequate capacity .
Transportation and Parking .

	

Convenient pub-
lic transportation is a necessity . Runs should
be frequent, with adequate peak-hour service .
Good public transportation materially reduces
the parking problem . It also makes it easier
for the school to secure and retain service and
clerical employees . Even with good public
transportation, first-class roads should con-
nect the school directly with local traffic
arteries.

The site should permit adequate parking
areas for students, faculty, and patients . Gen-
erally, one parking place for each full-time
faculty member and one for every two part-
time members is advisable . A site in a subur-
ban area should also allow two parking places
per entering class student (ECS) for students,
if possible, and another two places per ECS for
clinic patients .

In determining how much land will be needed

for parking, allow 130 cars per acre (for 45'

Public Health Service, U .S . Department of
Health, Education, and Welfare, 1962 . Fig . t

	

Space relationships : preclinical and clinical dental science areas.



SECTION THRU OFFICE UNIT
Fig . 2 Building module .

eratories, laboratories, offices, and other small
rooms are not located along the exterior walls .

BASIC SCIENCE FACILITIES-IN GENERAL

Few decisions made in the initial stages of
programming will have a greater influence on
the space and structural requirements of the
dental school than those reached in defining
the school's teaching and research objectives
in the basic sciences .

Departmental Facilities
The head of every department needs a private
office with space enough to accommodate
small staff or student conferences . An adjoin-

Modular design provides a basis for deter-
mining the width of laboratories and offices .
In estimating depth, at least 24 or 25 ft should
be allowed . In Figure 18 the bay depth is 28 ft
-the equivalent of six modules ; a sufficient
allowance when utility shafts are located along
the corridor wall .

Caution should be used in following modular
planning for other elements of the dental
school . Where location of columns is impor-
tant, strict adherence to the selected planning
module may result in obstacles in aisles and
other areas . This is a particular problem in the
clinics, where chair layout may be adversely
affected by a lack of coordination with the
structural and mechanical features of the build-
ing. In the clinic area, modular design is of
lesser importance in those plans in which op-

The need for a location as free of vibration as
possible makes the basement the preferred site
for the electron microscope suite, for example,
though this location is seldom convenient for
users of the laboratory . Facilities which will
be used after normal school hours-auditor-
ium, libraries, and study areas-provide an-
other example . Ideally, they should be located
so that they can be left open after the remainder
of the school is locked .

THE PHYSICAL PLANT:
DESIGN AND STRUCTURE

Modular Planning for Flexibility and Efficient
Use of Space

Modular planning is particularly adaptable to
the design of schools, hospitals, and other
buildings in which repetitive elements lend
themselves to the systematic and uniform
spacing of certain structural features . The
module should be a multiple of the basic 4-in .
module recommended by the American Stan-
dards Association Project A62 .
Many building components are prefabricated

on this basis, and the floor plans in this sec-
tion are based on modular design, using a
module of 4 ft 8 in .

In Laboratory and Office Planning In the dental
school, modular design is particularly appli-
cable to the planning of research laboratories
and offices . Figure 2 shows a section of a typi-
cal basic science laboratory based on the 4-1t
8-in . module . It is a two-module laboratory,
approximately 9 ft in width . When allowances
are made for the equipment and laboratory
benches extending into the room from the wall,
the two-module unit is the smallest size prac-
tical but yet adequate for its function .

Examples of Modular Planning When modular
planning of areas is combined with modular
planning of utilities, various combinations of
offices, laboratories, and storage space are
practical . (See Fig . 3 .)

Figure 3b is a sectional drawing of a re-
search floor of a school . Figure 3c is a partial
plan of the corridor wall . Columns are located
at every fifth module . Vertical utility shafts,
which supply the laboratories with water,
drainage, gas, and other utilities, are located
at every fourth module .

Figure 3a shows the arrangements of labora-
tories, office, and equipment storage areas
possible with this design . For example, if a
series of laboratories of four-module width is
desired, either index A or B can be followed .
Index A has the laboratory bench at the side
walls, while index B shows a center island or
peninsula type of laboratory . If an office and
equipment room is desired with each labora-
tory, these can be substituted for alternate
laboratories .

Indexes C and D illustrate smaller labora-
tories suitable for one or two researchers . In-
dex C is a series of laboratories only, and index
D is a combination of two-module laboratories,
offices, and equipment storage rooms . One
or more four-module laboratories can easily
be provided in combination with two-module
laboratories .

Advantages and Limitations Modular design can
be applied to structures in which utilities are
located at or in the exterior walls. It can also
be used, and with perhaps greater flexibility,
in research laboratories in which a central
utility core is utilized . (Fig . 4 .)
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Fig . 4

	

Plan for a basic science area utilizing a central utility core .

Fig . 3

	

Modular planning of research areas .
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DENTALSCHOOLS
ing office should be provided for the depart-
ment secretary . A conference room and a semi-
nar room accommodating a 16-student group
should also be provided . In addition to chalk-
boards and bookshelves, each room should
be equipped with or adaptable to the use of
slide and film projectors and ETV . Both can be
used for staff or student conferences, or for
formal but unscheduled classes or seminars .
A data processing room for use both by faculty
and graduate students is also an advantage .
Special equipment need not be elaborate, and
may include an adding machine, a calculator,
and a typewriter.
A storage room easily accessible to staff

offices and research facilities is a major con-
venience . Properly planned, it can always be
converted into office space-a much-needed
insurance against eventual overcrowding .
Every full-time faculty member and graduate

student will need office and research laboratory
space . In addition, an unassigned research
laboratory should be considered for each de-
partment .

Laboratories

The traditional arrangement for basic science
teaching provides a laboratory of class size for
every department . This calls for a separate
laboratory for anatomy, biochemistry, phys-
iology, microbiology, pathology, and phar-
macology.

Considerably less space will be needed for
undergraduate teaching if multidiscipline
laboratories are used, and dental schools have
generally found that more than one discipline
can easily be scheduled for a single laboratory .
Schools which use integrated systems of in-
struction or which need to assure a marked
degree of flexibility will necessarily plan multi-
discipline laboratories .

If they are equipped with movable partitions
and four- or eight-man position benches, both
departmental and multi-discipline laboratories
of class size are easily divided into smaller
units to accommodate research projects or
small-group teaching . Many educators, how-
ever, look with increasing favor on the labo-
ratory designed specifically for the smaller
number of students . Figure 5 is a floor plan
showing how items of equipment are placed .
Sophomore laboratories have no anatomy
table but are otherwise similar.

Unit laboratories accommodating a larger
number of students and designed for teach-
ing only the basic science disciplines are more
widely favored . Figure 6 is a floor plan of a 16-
student laboratory in which physiology, bio-
chemistry, and pharmacology are taught . More
detailed information on the arrangement and
equipment of teaching laboratories, and the
special facilities associated with them will
be found in a following section . Suggested
space allowances are shown in Table 1 .

BASIC SCIENCE LABORATORY FACILITIES

Three teaching laboratories-two multidis-
cipline and one single discipline-are de-
scribed in this section . Together, the three
can accommodate all of the basic laboratory
sciences taught in a dental school .

Each of the multidiscipline laboratories de-
scribed may be laid out as a series of self-
contained units accommodating small groups
of students, or retained as a class-size labors-
tory and equipped with folding partitions to
permit division of the room into smaller units .
The ancillary and special facilities required

by the different disciplines using these labora- Fig . 6

	

Sixteen-man teaching laboratory .

CORRIDOR

Fig . 5

	

Layout and equipment of unit laboratory for both basic and preclinical sciences.



TABLE 1

	

Summary Space Allocations-Ten Hypothetical Schools
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tories are generally described, and they are
substantially the same whether small-group
or class-size laboratories are utilized .

Low-Bench Disciplines

Teaching Laboratory

	

The disciplines which share
the low-bench teaching laboratory are those
employing microscopy as their principal tech-
nique-histology (the microscopic study of
normal tissue), pathology (the microscopic
study of diseased tissue), and microbiology
(the study of microorganisms) .
Laboratory Benches and Arrangement . Lab-
oratory benches are usually 30 to 32 in . high to
permit students to sit comfortably for long ses-
sions at the microscope . Stools have back rests
and adjustable seats . Either single or double-
width benches may be used . However, because
all students sit along one side of single-width
benches, these can be more easily arranged to
permit all students to face the demonstration
area . A four-position bench is particularly
desirable in the class-size laboratory, since
it permits the division of the class into groups
of 16 or less without splitting the group at any
bench . If double benches are used, the eight-
position bench is preferred .

Clearances of 3 ft between single-width
benches and 4 ft 6 in . between double-width
benches are required . Side aisles, center aisle,
and main cross aisle should be 6 ft wide .
Work Station at the Bench. Each position at
the bench should be at least 42 in. wide to
allow both adequate knee space and room for a
base cabinet containing drawers for storing
slides and supplies and a cupboard for storing
a microscope . Water, gas, and electricity
should be available at each position . The need
for an air outlet is limited, and a vacuum is
seldom used . A lead cup sink et each position

(or a bench-long drain trough with a sink at one
end) is necessary .
Bench Tops . Bench-top surfacing should be
resilient, to minimize slide breakage, as well
as stain and alcohol resistant . Bench tope
should be as free of joints as possible .
Stand-up Work Areas . Wall counters (37 in .
high) are located along the sides of the labora-
tory area . These provide bench space of stand-
up height, where students may set up portable
equipment, conduct experiments with animals,
or take part in other assigned projects . Count-
ertop handwashing minks with knee- or foot-
operated valves should be installed and sup-
plied with hot and cold running water . Gas, air,
and electricity outlets will also be needed . One
set of outlets for every four work stations at
the counter is adequate .
Demonstration . The demonstration area
should have a table, retractable projection
screen, and a chalkboard at least 4 ft high
and as long as the supporting wall permits .
Additional small chalkboards-3 by 4ft-should
be available throughout the laboratory . At least
one for every 16 students should be provided,
and all chalkboards should have adequate
illumination . A bulletin board is also advis-
able. Because small-group laboratories easily
accommodate demonstrations, no separate
areas are needed for this purpose in schools
employing the unit arrangement . Each of the
small-group laboratories will require its own
projection screens, chalkboards, end a bulletin
board .
Stationary Equipment. One noncorrosive
fume hood should be provided for every 16
students . Stationary centrifuges in the same
ratio are desirable for microbiology . Space
will be needed for incubators-one for every
eight students-and for refrigerators-one
for every 16 students .

Ancillary Facilities Each discipline sharing the
low-bench teaching laboratory must have cer-
tain ancillary facilities available .

Space for the preparation of microscope
slides is necessary for any laboratory in which
histology and pathology are taught . Preferably,
this area consists of two interconnecting
rooms . In one, the embedding room, tissue is
processed and embedded in paraffin . This
room should have two counters, 31 in . i n
height, one to be used as a workbench for
preparing end processing specimens and the
other for mixing solutions . Piecing a plain
worktable at one end of the paraffin oven pro-
vides an efficient arrangement for the embed-
ding procedures . For easy access from either
side, the worktable should be located near
the center of the room . Wall cabinets for
storing solutions and other supplies should
be provided .
The second room is used for sectioning,

staining, and storing the completed slides .
Counters 31 in . high and 2 ft wide should be
provided in this room . Each work station et the
counter should have knee space of sufficient
width and a base unit with drawers for storing
blank slides . All of the countertops in these
slide preparation rooms should be resilient
and stain-resistant .

For microbiology, a media preparation room
should be provided adjacent to the teaching
laboratory . Usually the work of a trained tech-
nician, media preparation requires space for
several items of equipment, including a range
or hot plates for cooking the material, an auto-
clave for sterilizing test tubes and media, a
refrigerator for storage of culture media, end
often an incubator for testing the sterility of
media prior to use . This area should be dust-
free . Wall counters 37 in . high, equipped with
base cabinets and air, gas, distilled water end

Type of Area 112

In schools with facilities for
all basic sciences

96 BO 64

Size of entering class

In schools with facilities for

clinically oriented basic sciences only

48 112 96 80 64 48

Net square feet-all areas . . . . . . . . . . . . . . . . . . . 215,545 186,875 165,205 141,135 122,175 156,220 134,400 120,230 104,700 89,510

Basic science facilities . . . . . . . . . . . . . . . . . . . . . . . 60,600 53,750 47,200 39,350 35,500 11,250 9,900 8,750 7,850 6,650

Teaching laboratory and ancillary facilities . . . . . . . . . 22,600 19,950 17,300 14,550 12,200 5,900 5,100 4,400 3,700 3,000

Special laboratory facilities . . . . . . . . . . . . . . . . . . . 1,900 1,900 1,900 1,900 1,900 700 700 700 700 700

Faculty offices and research laboratories . . . . . . . . . . 17,100 14,400 12,300 9,000 8,100 2,100 1,800 1,500 1,200 900

Graduate study and research areas . . . . . . . . . . . . . . 6,100 5,400 4,600 3,400 2,800 750 600 450 450 450

Other departmental facilities . . . . . . . . . . . . . . . . . . 12,900 12,300 11,100 10,500 10,500 1,800 1,700 1,700 1,800 1,600

Clinical land preclinicall facilities . . . . . . . . . . . . . . . . . 88,375 73,585 67,425 59,685 51,205 88,375 73,585 67,425 59,685 51,205

Operatories and ancillary facilities . . . . . . . . . . . . . . 53,475 44,385 40,325 36,865 32,305 53,475 44,385 41,325 38,865 32,306

Laboratories and ancillary facilities . . . . . : . . . . . . . . 18,800 16,400 14,000 11,400 8,800 18,800 16,400 14,000 11,400 8,800

Faculty offices and research areas . . . . . . . . . . . . . . 13,200 10,600 10,600 9,400 8,200 13,200 10,600 10,000 9,400 8,200

Graduate study end research areas . . . . . . . . . . . . . . 2,900 2,200 2,100 2,000 1,900 2,900 2,200 2,100 2,000 1,900

Common facilities . . . . . . . . . . . . . . . . . . . . . . . . , . 31,570 28,440 23,780 19,820 16,870 24,395 22,615 19,455 16,985 14,556

Lecture rooms . . .. . . . . . . . . . . . . . . . . . . . . . . . 7,100 6,200 4,900 4,000 3,100 5,300 4,600 3,700 3,000 2,300

Library . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10,780 9,950 9,120 8,290 7,560 10,780 9,950 9,120 8,290 7,580

ETV end visual aids . . . . . . . . . . . . . . . . . . . . . . . 4,790 4,590 3,880 2,830 2,510 4,190 4,090 3,260 2,520 2,320

ETV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,650 2,550 2,200 1,650 1,500 2,550 2,550 2,200 1,650 1,500

Visual aids . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,140 2,040 1,460 1,180 1,010 1,640 1,540 1,060 870 820

Special supporting facilities for laboratories

and clinics . . . . . . . . . . . . . . . . . . . . . . . . . . . 8,900 7,700 6,100 4,700 3,500 4,125 3,975 3,375 3,175 2,375

Animal quarters . . . . . . . . . . . . . . . . . . . . . . . . 6,900 5,700 4,700 3,500 2,500 2,525 2,375 2,275 2,175 1,575

Technical shops . . . . . . . . . . . . . . . . . . . . . . . . 2,000 2,000 1,400 1,200 1,000 1,600 1,600 1,100 1,000 800

General supporting facilities . . . . . . . . . . . . . . . . . . . . 35,000 30,900 26,800 22,300 18,800 32,200 28,300 24,800 20,400 17,100

Administration . . . . . . . . . . . . . . . . . . . . . . . . . . . 5,700 5,300 4,900 4,300 3,800 5,500 5,100 4,700 4,100 3,600

Special facilities for students and faculty . . . . . . . . . . 13,600 12,100 10,300 8,700 7,300 12,000 10,700 9,100 7,700 6,500

General maintenance and building services . . . . . . . . . 15,700 13,500 11,600 9,300 7,700 14,700 12,500 10,800 8,800 7,000



electrical outlets, are needed both in the
kitchen area and in the area where media are
transferred to test tubes. In the latter, burette
stands are normally placed on the counter lop .
A fairly large area for glassware washing and

sterilization should adjoin the teaching labora-
tory . Commercial glass-washing and drying
machines, an autoclave, and often a hot air
sterilizer must be accommodated, as well as
sink and drainboerds, space for storing the
carts which carry glassware and Petri dishes
to and from the area, and a worktable for glass-
ware storage .
Storage rooms for chemicals, glassware,

equipment, and other materials are necessary .
Among the items of portable equipment which
may be used and will require space for storage
are water baths, incubators, and spectropho-
tometers .
An animal holding room where small animals

may be held for observation or experimentation
completes the list of the larger ancillary areas
required in conjunction with this laboratory .

Special Facilities Additional facilities which are
of special value for research and teaching in
the low-bench disciplines include a cold room
and electron microscope setup .
The cold room is essentially a refrigerator

room. It contains counter space and sink for
work that must be done at low temperatures .
Safety door latcl as and warning lights are
mandatory features .
An electron microscope unit requires at least

three rooms : one to house the microscope
itself, another for slide preparation, and a third
-a darkroom-for developing, enlarging, and
printing electron micrographs .

High-Bench Disciplines

Teaching Laboratory

	

The disciplines which share
the high-bench teaching laboratory are those
for which laboratory work requires that the
student stand and move about to perform ex-
periments. These include physiology (the study
of the process of living organisms), pharma-
cology (the science of drugs), and biochemistry
(the study of the chemical compounds and
processes occurring in organisms) .
Laboratory Benches and Arrangement. Labo-
ratory benches are usually 37 in . high . Stools
of adjustable height are provided . Except for
their height, benches may be similar in design
and arrangement to those in the low-bench
laboratory . The four-position bench has partic-
ular merit because much of the work, espe-
cially in physiology, consists of special proj-
ects undertaken by a team of four students .
Work Station at the Bench . The student's
work station is also similar to that in the low-
bench lab . Each station should have a base
cabinet with both drawer and cupboard space .
Adequate knee room should be provided, even
though students stand a good share of the time .

Hot, cold, and distilled water should be avail-
able at each bench position . Gas and electricity
are also required . In addition, low-voltage
direct current and control circuits should be
available from a central panel .
Bench Tops . Bench tope should be of stone
or of acid-resistant composition stone because
of the reagents used in biochemistry .
Sit-down Work Area . Low counters, with
resilient counter tops, and under-counter cabi-
nets are placed along one or more of the labora-
tory wells . Gas, hot and cold water, air, and
electric outlets will be needed, and counter-
top sinks should be equipped with knee. or
foot-operated valves for hand-washing . Stools
with adjustable seats should be provided .
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Demonstration Area . The demonstration
space and equipment are like that of the low .
bench lab. In addition, physiology teaching
makes extensive use of electric polygraphs
and the Van Slyke machines, often to the extent
of one to each four students . If the unit labora-
tory is used, no demonstration area is neces-
sary since each unit can easily accommodate
demonstrations .
Stationary Equipment. Fume hoods-one to
every 16 students-should be provided . Be-
cause flammable and explosive chemicals are
used, the hoods should be installed a safe dis-
tance from fire exits . Burette stands, approxi-
mately 5 ft in length, are used by both biochem-
istry and pharmacology students . One to every
16 students is an accepted ratio .
Movable Equipment . A great variety of
movable equipment may be used . A few mov-
able tables of stand-up height may be required
for some of the experiments in pharmacology
and physiology involving animals . Table tops
are of laminated wood with a stain resistant
finish, and a shelf is provided for storing animal
boards . In addition, a deep-freeze unit, centr,
togas, refrigerators, incubators, and much
of the electronic apparatus used in physiology
are part of the movable equipment used in the
laboratory for which space is required. First
aid kits and blankets are necessary, although
these generally occupy no floor space but are
mounted on the wall .

Ancillary Facilities Both biochemistry and phar-
macology require a preparation room adjacent
to the teaching laboratory for mixing reagents
and storing chemicals and glassware . Storage
and washing facilities are included in this
room . Wall counters similar to those in the
teaching laboratory and wall cabinets permit
this room to be used as a research area during
off periods .
Each discipline requires storage and supply

areas, some of them special in nature . Special
provisions must be made, for example, for
storing anesthetics . Although only a limited
supply of cylinders holding oxygen or anes-
thetics should be kept here (additional storage
should be allotted at ground level), the storage
area should be located along an exterior wall,
with floor and ceiling louvers installed to pro-
vide gravity ventilation . The room should be
locked . For chemical storage areas, fire haz-
ards must be minimized . Narcotics require
locked storage . Generally, rooms used to store
instruments and equipment should be amply
supplied with electrical outlets so that equip-
ment can be used without being removed from
the room .

Animal rooms and cold rooms are among the
other facilities used regularly in conjunction
with the teaching program of the high-bench
laboratory .

Special Facilities Many of the special facilities
used for research and teaching in the high-
bench disciplines require unusual construction
or safety features .
The chromatography room is a biochemistry

research laboratory where various processes
are employed to separate organic substances .
In laboratories where paper or column chroma-
tography is performed, fume hoods capable of
exhausting toxic or inflammable vapors are re-
quired, and the laboratory must be maintained
under negative air pressure to prevent the
spread of vapors . Where gas chromatography
is used, it must also be possible to seal off the
laboratory in the event of fire . Some instru-
ments used in this laboratory depend upon
radioactivity as an ionization source ; if these

are installed, safeguards must be provided,
even though the radioactivity level is low .

In the ultracentrifuge room, another small
laboratory often used in biochemistry research,
the selection of equipment will largely deter-
mine the requirements . Depending upon its
anticipated use, the ultracentrifuge may be
either electrically powered or air driven . At
least part of the housing for this equipment is
of heavy armor plate . Additional cooling may
be needed in the room to offset heat produced
by operation of the equipment .
Constant-temperature rooms, or controlled-

temperature rooms, as they are sometimes
called, are usod to house small animals under
constant temperature and humidify conditions .
The work area in this room usually consists
of 31-in .-high counters, with a sink and outlet
for gas, air, and electricity . Space may be
needed for counter-top food storage . At least
one floor drain will be required so that the room
may be completely washed down .
The space allotted for the radioisotope lab-

oratory should be divided into two rooms, the
radioisotope laboratory proper (radiochemistry
laboratory) and the uptake-measuring room
(counting room) .
The radiochemistry laboratory is the room

where shipments of radioisotopes are received
and stored . Here, too, specimens are made
ready for examination, and dosages are pre-
pared and administered . Items contaminated
with radioisotopes are either cleaned, held
for decay of radioactivity, or stored prior to
disposition .

In the counting room, the uptake of the radio-
active substance is prepared and the radio-
active content of specimens is accurately
determined . If the counting room is separated
from the radiochemistry laboratory by a cor-
ridor, the possibility that stored isotopes will
interfere with counting can be substantially
reduced .
The location of the radioisotope laboratory

some distance away from x-ray equipment
prevents interference with measurements of
radioactivity . The basement is usually the best
location, since it simplifies provisions for
waste disposal and shielding . In most schools,
a basement laboratory will also be convenient
to the central animal quarters, and this is highly
desirable . If the main radioisotope laboratory
is some distance away from these animal
quarters, schools may want a separate and
specially designed radioisotope laboratory
within the animal quarters .

Safety features and special devices are es-
sential to guard against radiation contamina-
tion .

Wall shielding is a necessary safeguard
against radioactive penetration, and the aver-
age building partition will not usually suffice
for this purpose . Plastic, wood, or other light
material is adequate shielding against beta
radiation . Solid concrete or solid brick wells
will be necessary for protection against gamma
rays .

Interior well surfaces should always be of a
smooth, nonporous material . High-gloss
enamel paint is best suited for this purpose . To
facilitate decontamination, strippable vinyl
plastic or replaceable wall panels are installed
near sinks and other critical areas .
The floor in a radioisotope laboratory is usu-

ally a concrete slab . The slab must have a pro-
tective covering or coating to prevent radio-
active contamination from spillage . The floor
should always have a heavy wax coating, which
will fill cracks and serve as waterproofing .
Counter lops should be stainless steel, with
splash-back trims . Sinks should be made of
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Fig . 7

	

Layout of anatomy laboratory of class size .

stainless steel and equipped with foot or knee
controls . Each sink should have two drain-
boards .

Holding tanks must be provided for the col-
lection of large amounts of radioactive mate-
rials or small amounts of the more dangerous
isotopes .

Special radio-chemical fume hoods are
necessary . Because of the dangers of air roove-
ment, hoods should never be placed near win-
dows, doors, or ventilators .
A deluge shower will also be needed .

Anatomy

The Dissection Room Dissection tables are the
basic laboratory equipment. They are approxi-
mately 24 by 78 in . Aisles at the table sides
should be 5 ft wide and those at the ends 3 ft
fi in .

Dissection rooms are, as a rule, planned to
accommodate full classes. Though class size
largely determines room size, space should
be allowed to accommodate a few additional
tables for use by graduate students and for
demonstrations . (See Fig. 7 .)

Good table lighting is essential . Often, ad-
justable lighting fixtures are attached to both
sides of each table . If tables are on casters,
cleaning of the room will be considerably
easier .
The dissection room should be equipped

with an adequate number of hand basins .

Round, industrial sinks are a good choice,
since they accommodate more students simul-
taneously than those of standard design . One
sink for every four tables is an accepted ratio .

The dissection room should include counter
units with drawers and cupboards for storing
students' instruments . Storage space should
also be provided for such supplies as wood
blocks, mallets, arm rests, embalming fluids

Because of the odor of the preserving fluids,
air conditioning with a 100 percent air exhaust
should be provided in the dissection room.

As the anatomy dissection room is fre-
quently washed down, durable, waterproof
flooring is required . providing storage space
for the dissection tables will make it possible
to use the dissection room for other purposes .

Ancillary Facilities

Several additional rooms either near or adja-
cent to the dissection room are required . Stor-
age space for cadavers must be provided and
bone storage space will also be needed . If
neuroanatorny is taught in the dissection room,
storage for gross specimens must be avail-
able, too.

Generally, schools will need sufficient stor-
age capacity for 1 .5 cadavers for every four
ECS. If the school policy is to hold cadavers
for one year prior to use, storage requirements
will double . Cadavers are commonly stored in
large walk-in refrigerators . Because the

method of preservation and storage affects
ancillary space requirements, the system to be
used should be determined early in the pro-
gramming stage, and specifics should be
worked out with the aid of qualified consul-
tants.
A room equipped for embalming is often pro-

vided, though dental schools with access to
medical school facilities will probably need
only a minimum of space for this purpose.
As for final disposal, cadavers are usually
cremated . The dental school can either provide
its own crematory for this purpose, share
facilities with a medical school, or arrange
periodic transfer of cadavers to public facil-
ities for cremation.
Because it should never be necessary to

move cadavers through public areas, facilities
for cadaver storage and embalming should be
as near as possible to the dissection room,
and all three should be located at ground level .
Wherever practical, loading platforms should
open directly into the cadaver storage area to
facilitate delivery and removal.

PRECLINICAL FACILITIES

The Preclinical Laboratory

	

The preclinical labora-
tory is designed to accommodate the entire
class of freshman or sophomore students in a
single session. (See Fig. 8 .)
Though it is not often so-called, the pre-
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Fig. 8

	

Preclinical laboratory of 96 student positions utilizing closed-circuit television for demonstrations,

clinical laboratory is actually a multidiscipline
laboratory, for all the preclinical dental science
courses are taught here : the instructors of the
several subjects take over the laboratory in
turn while the students remain in their as-
signed places .
Seating, in the arrangement most common
to preclinical laboratories, students sit on
each side of a bench, their backs to those of
students at the next row of benches . The aisles
separating the rows are at least 4 ft 6 in . wide,
so that the instructor may move easily between
the benches as he inspects the students' work .

In some of the newer laboratories, benches
are arranged so that all students face in one
direction-usually toward the instructor's
podium . The aisles between benches--a 3 ft
minimum is satisfactory are riot as wide
as those required for back-to-back seating .
On the other hand, back-to-back seating is
economical . It conserves floor space and re-
duces the cost of bench work arid utilities .

In either of the two seating plans, high or low
benches can be used, but the low bench-- 32
in . i n height---will perhaps be the more satis-
factory . With low benches, a standard adjust-
able typing chair on casters can be used and
is less costly than tire laboratory stool . All
benches should be equipped with gas, air, arid
duplex electrical receptacles . Each student ate-
tion at the bench should be at least 3 ft wide,
arid 3 ft 6 in . i s actually more satisfactory . If
the latter figure is used, an over-all allowance
of 36 sq ft per student position will provide
adequately for tire teaching facilities .
Every preclinical technic laboratory should

provide the instructor with a table or desk,
equipped with gas, air, and electricity for
demonstration purposes . In large classes
which require more than one instructor, each
should be allotted desk space .
Ancillary Facilities .

	

To reduce the tracking of
plaster from the laboratory into the public
corridors, the processing room, which is used

for pouring wax forms, molds, impressions,
arid flasks for denture processing, can be
located adjacent to the preclinical technic
laboratory . Also nearby should be a small
storeroom .

ETV in the Preclinical Laboratory Figure e shows
a preclinical dental technic laboratory of 96
student positions together with an adjoining
processing room . Demonstrations within the
laboratory are given with closed-circuit tele-
vision . There are 16 students per monitor .
The monitors are also coupled to the television
studio of the school .

This layout is also adaptable to the moni-
toring of students' work by closed-circuit tele-
vision . In such a systeni,the picture is relayed
to the console at the demonstration position .

While the principal mediurn of demonstration
is ETV, facilities for chalk talks arid for projec-
tion of motion pictures or slides are provided .
Display cases, some of which permit viewing
from both sides, should be provided for models
and examples of student work . The laboratory
shown has the equipment used in common
by students, such as lathes, model trimmers,
sinks, ovens arid casting machines, located
at the perimeter walls .

THE CLINICS : FUNCTION ANO OPERATION

In the clinics, dental students gain experience
in the correction and control of dental diseases
and disorders . Here, too, the connnunity finds
an additional source of dental services, some
of which are frequently unobtainable outside
the dental school .

Patient Movement in the Clinics Figure 9 illus-
trates patient rnovement through the clinics .
The new patient first reports to the information
desk located in the lobby or main waiting room
of the clinic area . He then proceeds to the regis-

tration desk, where a case record is opened for
him . At the appointment desk, his next stop,
he is scheduled for an oral examination .

The patient then undergoes, either on the
initial visit or a subsequent one, a screening
examination . This procedure enables the
school to select patients with varied dental
problems .

Following the screening examination, the pa-
tient goes to the radiology clinic for full-mouth
roentgenograms arid then to the diagnostic
clinic for a thorough oral examination, per-
formed by a dental student working under the
direction of an instructor . When the examina-
tion is completed, the patient returns to the
appointment desk where tie is referred for sub-
sequent visits either to the general dental clinic
or to one of the special clinics . On later visits,
the patient reports directly to the waiting room
of the clinic where lie will receive treatment .

Reception and Screening Area The reception area
in the main waiting room is tire control center
of the clinics, coordinating the flow of patients
arid records to clinics in the treatment area .
In addition, the work of tire appointment desk
is closely coordinated with that of the clinic
business office .

Frequently the information. registration,
arid appointment desks are combined, but they
may be separate in large schools, or informa-
tion and registration may be handled at one
desk while appointments are made at a second .
Similarly, one or more of these desks may be
located either in the main waiting room or in
adjacent roorns .

The reception area will require a records
office . The convenience with which records
can Ire dispatched to the clinics is an important
consideration in the location of the area . How-
ever, storage space for inactive records need
not be provided here, as these are frequently
microfilmed or moved after two years to stor-
age rooms in other areas of the school .



Fig . 10 Radiology clinic .
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nation rooms, a clinical diagnostic laboratory,
and a treatment planning and consultation
room . Faculty offices and faculty research
areas should be provided nearby .
Although multiple-chair rooms are some-

times used for examinations, a series of single-
chair rooms assures privacy for the recording
of patients' case histories . Each position
should be equipped with an x-ray viewer . Esti-
mating that 16 patients can be accommodated
daily in each chair, an eight-chair facility could
handle over 120 patients each day. In addition
to dental chairs, the examination rooms should
be furnished with desks for the convenience
of those students who are recording case
histories .
The clinical diagnostic laboratory is used

for hematological and other diagnostic pro-
cedures. It is equipped with laboratory benches
similar to those used for the low-bench basic
science disciplines, but since students are
assigned here in blocs, eight positions are
usually sufficient . Air, gas, and electricity
should be available at each position, and both
hot and cold water are desirable . A hand wash-
ing sink should also be provided . One stand-up
laboratory bench should be located at the outer
wall . Because patients seen in this laboratory
are referred directly from the diagnostic clinic,
no waiting room is needed .
The treatment planning and consultation

room, where students and instructors meet
to discuss cases, should be equipped with a
chalkboard, demonstration table, projection
screen, and x-ray viewer, in addition to a dental
chair and unit . The room can also be used for
small-group demonstrations .

Radiology Clinic Because roentgenograms are
made for every incoming patient, the radiology

facilities is more likely to assure that the rooms
are not preempted for some other purpose.

Examination, Diagnosis, and Treatment
Planning Area

It is in the diagnostic and radiology clinics that
the incoming patient's need for dental care
is determined and a plan of treatment for-
mulated .

The Diagnostic Clinic

	

Essential facilities in the
diagnostic clinic include operatories or exami-

Fig . 9 Dental clinic flow diagram.

Screening .

	

For the screening of new patients,
an examination room separate from the diag-
nostic clinic is desirable . This room should
be equipped with dental chairs . Dental units
are not necessary unless the room will also
be used for emergency treatment.
Emergency treatment rooms function as a

part of the reception and screening area . Either
a series of single-chair rooms or a large room
with two or three dental chairs is practical .
Although emergency treatment rooms are
sometimes included in each of the clinics in
the treatment area, the provision of central
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clinic is included in the examination and diag-
nostic area . However, the radiology clinic also
serves all the other clinics, and patients under-
going treatment are directed here for additional
roentgenograms .
Shielding Against Radiation .

	

Rooms contain-
ing x-ray machines must be shielded through
the use of lead-lined walls and partitions or
appropriate building materials of an adequate
thickness. In addition, controls for x-ray ma-
chines should be located behind shielded
partitions .

In general, shielding should be sufficient to
limit the exposure of personnel to a minimum
amount of radiation, certainly no more than 0.1
roentgen per week . In rooms equipped with 90
kvp x-ray machines, for example, the walls
should be shielded with 1 .2-mm sheet lead (3
Ib per square foot) to a height of 7 ft . Stone
concrete at least 3 in . thick should be used for
ceiling and floor.
The Layout of the Clinic . Figure 10 shows
the components and equipment of the radiol-
ogy clinic . This plan includes eight rooms
where the roentgenograms utilized in routine
oral examinations are taken, and one extraoral
radiology room .

In the radiology rooms, the machine is
located behind the dental chair and up to 20
degrees to either side, the recommended posi-
tion . Observation of the patient is made
through a lead glass viewing window which
has a speaking slot. Each of the rooms is
equipped with a small chalkboard, illuminator,
lavatory, and shelf. Room A, slightly larger
than the others, has a 4-ft-wide opening to facil-
itate handling of wheelchair and stretcher
patients .
The extraoral radiology room is of slightly

greater depth than the intraoral, because a
long-focus film distance is required for the
facial-profile roentgenogram.

Each of these rooms is lead-shielded, and the
x-ray machine controls are located behind
lead-protected partitions .
Film Processing . A suite of rooms for film
processing includes a darkroom, oversized to
permit group instruction, a wet viewing and
drying room, and a mounting room . A framed
opening in the wall between the drying and
mounting rooms is used for passage of film .
The mounting room accommodates eight
students . Each student position has a 14- by
17-in . view box built into the surface of the
bench.
Air conditioning in the darkroom and wet

viewing room is desirable not only for the com-
fort of personnel but for the protection of
exposed film . Maintaining air at positive pres-
sure will prevent dust from entering around
windows and doors.
Ancillary Facilities. The special demonstra-
tion room, which accommodates 16 students,
has provisions for movie and slide projection
and closed-circuit television monitors. An
exodontist's chair, a mobile x-ray unit, and a
mobile lead screen are available for demonstra-
tions . If ETV is used extensively for demonstra-
tions, this room could be converted to a film
library .
The departmental research area includes

a small darkroom . A conference room, suitable
for seminars and equipped with chalkboard,
projection equipment, and an illuminated
viewer, and a group of faculty offices complete
the radiology clinic .

Treatment Area

The General Clinic

	

Because the general clinic is
typically the largest and busiest of all the
clinics, the main waiting room and control Fig . 11

	

Oral surgery department .

desks and many of the other elements already
described are considered a part of it .
Treatment components include operatories,

treatment planning and consultation rooms,
supply and dispensing services, and steriliza-
tion and sterile supply facilities . Study and
laboratory areas for the use of graduate stu-
dents should adjoin .
The operatories, or work stations, into which

all the clinics are divided, consist of dental
chairs and units, instrument cabinets, steriliza-
tion units, and other necessary equipment.
Each station should be large enough to accom-
modate the patient, the student who is treating
him, the supervising instructor, and frequently
a dental assistant . Several fully partitioned
work stations should be provided to accom-
modate patients whose emotional reaction to
dental care makes privacy mandatory.

The Special Clinics The special clinics-perio-
dontic-endodontic, orthodontic, and others-
are differentiated primarily by the type of treat-
ment rendered . One, however, is distinguished
by the type of patient treated-the chronically
ill, the mentally disturbed, and others who are
unable to receive treatment under regular
clinical conditions.
The same departmental facilities and most

of the treatment facilities required in the gen-
eral clinic are needed for each of the special
clinics . Every special clinic should have at
least one fully partitioned work station . Gen-
erally, each will have a small waiting room
with control desks separate from the main
waiting room . However, related specialties
such as pedodontics and orthodontics often
share a waiting room .

Specific Requirements . Except for some
variations in the design of the instrument cabi-
net, the basic equipment of the special clinics
is the same as that of the general clinic . Most
of the special clinics are equipped with stan-
dard dental chairs and units. The pedodontic
clinic, however, requires a smaller chair and
the oral surgery clinic special chairs or operat-
ing tables . And a few of the special clinics re-
quire additional components and highly spe-
cialized equipment. Clinics where general
anesthetics are administered must have re-
covery rooms and toilets . A ceramics labora-
tory is sometimes maintained in the crown
and bridge clinic .
The orthodontic clinic requires a number of

special facilities . Among these are a measure
room, a record room, a tracing room with a
light table for routine tracing, and an office
for technical personnel. This clinic usually
contains two or more rooms with specialized
equipment . At least one dental chair which
can be used when general anesthetics are ad-
ministered is required .

Frequently facilities for periodontic and
endodontic treatment and for oral medicines
are combined in one clinic . If x-ray machines
are provided, the clinic must be shielded in
the same manner as the radiology clinic or a
lead-lined partition provided around the x-ray
machines .
Oral Surgery Clinic : A Special Case .

	

Perhaps
the greatest variation in the components and
equipment is found in the oral surgery clinic .

Figure 11 illustrates an oral surgery depart-
ment planned to accommodate blocs of eight
students . Eight of its nine operatories are
equipped for surgery requiring local anesthe-
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student works alone . The size (7 ft 6 in . b y 7
It 6 in .) and the arrangement of the cubicle
in Fig . 15a, with the instrument panel at the
right of the operator, is satisfactory for the
dental student working alone .

The cubicles in Fig . 15h and c are planned
for utilization of assistants . The cubicle in Fig .
156, which is 6 ft 9 in . by 9 ft 2 in ., is slightly
narrower and deeper than the one in Fig . 15a .
The added depth of the cubicle in Fig . 15h per-
mits the location of the instrument cabinet and
sink at the rear of the cubicle, convenient to the
operator and the assistant . Figure 15c is an-
other variation, adaptable to the 4 ft 8 in . plan-
ning module .

A cubicle clinic designed for utilization of

CLINICS: SPACE ALLOCATIONS AND
RELATIONSHIPS

Dental educators today favor the adoption of
the cubicle clinic . The privacy of the cubicle,
a factor appreciated by patients as well as stu-
dents, and the overall atmosphere of the
cubicle clinic engender self-confidence and
efficiency on the part of the student . (See Figs .
12 and 13 .)

Planning the Cubicle Clinic
Influence of Dental Assistants Cubicles accom-
modating the student-assistant team must be
narrower and deeper than those in which a

sics . Six of these, grouped in threes, are semi-
enclosed . Folding partitions make full enclo-
sure possible .

Of the three remaining operatories, the
largest is equipped with an x-ray machine .
Centrally located to the other operatories, this
root" is lead-lined . The demonstration opera-
tory is equipped for cases requiring general
anesthesia as well as local . So is the adjacent
operatory (upper right) . In addition, the cletnon-
stration operatory is designed for closed-
circuit television . A glass-enclosed gallery can
be used for observation of treatment proce-
dures, or as a control booth for television .

Both of the operatories equipped for general
anesthesia are located adjacent to their sup-
porting facilities . A scrub-up area is provided
at the entrances . Nearby is the recovery area
containing bunks and toilet facilities . A glass-
partitioned nurse's station permits observation
of patients. Also conveniently located are the
sterilizing and sterile supply rooms, which
serve only this clinic. Of the two rooms pro-
vided for storage of medication, one is used for
narcotics and other medicines which must be
keptlocked .
Ancillary Facilities . Student facilities include
a locker root" with toilet, located near the
secondary exit from the main operational area .
The combination graduate student study area
and laboratory accommodates four students .
It contains desks, lockers, and a laboratory
bench with a sink and electrical outlets . Lo-
cating the two administrative offices at the
entrance to the clinic permits greater control
and accessibility . A departmental research
laboratory is provided, as in other clinical
departments .

A patient waiting room seating 16 people
would be adequate in a clinic of this type . Toilet
rooms should be provided nearby . Although
patients would normally enter and leave the
clinic through the main waiting room, a second-
ary exit is provided for those requiring assis-
tance after surgery .

Supporting Facilities
Central Supply and Dispensing Services Although
each clinic in the treatment area will have its
own small supply facilities, centralized service
is necessary for the receiving and distribution
of bulk supplies . Locating the central service
near the clinics will permit greater efficiency .
In a multistory building, stacking the smaller
units on different floors will simplify the place-
ment of service elevators and dumbwaiters .

Clinical Laboratories Most schools today believe
the provision of two large general laboratories
of full-class size-one for the juniors, one for
the seniors-to be the most effective . Small
separate laboratories in each of the special
clinics are also a possibility . Schools should
make every effort to see to it that each junior
and senior student is provided with assigned,
individually locked cupboards and supply
drawers .

If the full-class laboratory for each of the
upper classes can be provided, the design
and layout will be approximately the same as
that of the freshman-sophomore preclinical
laboratories . Though no special demonstration
position need be set aside, facilities for ETV
should be included .
The processing laboratory, which contains

special equipment such as heavy duty ovens,
boilout tanks, and packing and curing units,
must be large enough to accommodate not only
students but the dental laboratory technicians
employed by the school . Fig . 13

	

Variation of cubicle clinic .

9240 sq . ft . (96.3 Sq.ff/CNAIR) CLEAR SPAN-NO COLUMNS
9360 sq .ft.(975 sq ff/CNAiR) CENTER ROW OF COLUMNS

Fig . 12

	

Cubicle clinic .



auxiliary personnel is illustrated by Fig. 14 . The
location of the main and secondary aisles per-
mits the instructor to move from one work
station to another without retracing his steps.

Cubicle Dimensions Cubicles in existing dental
schools range in size from 6 ft 4 in . by 7 ft to
7 ft a in . by 9 ft 6 in. Where dental assistants
will be used, a cubicle of 6 ft 9 in . by 9 ft 6 in .
i s desirable . For students working alone, a
cubicle of 7 ft 6 in . by 7 ft 6 in . i s adequate .
Cubicles may be either partially or fully en-

closed . A partition height of approximately 5
ft is recommended for most cubicles . This pro-
vides privacy, yet allows for supervision and
gives an impression of speciousness . A 4-ft
partition topped by a 1-ft-high translucent
plastic panel may be used . Allowing an open
space between partition and floor facilitates
cleaning . However, one or two fully enclosed
cubicles are desirable in every clinic .

Determining the Number of Clinic Positions

For the clinics as a whole, at least two operat-
ing positions should be provided for every
entering class student--one in the general
clinic and one in the group of special clinics .

Every school should also plan additional
clinic positions for its graduate and postgrad-
uate students. The equivalent of one student
module is desirable in the general clinic for
even a modest program of advanced study.
Additional positions will also be needed in the
special clinics, with the number dependent
upon the goals of the school and the particular
dental specialities emphasized in its graduate
curriculum .

Estimating Space Requirements

Space allowances for each operating position
will also vary in the different clinics . The diag-
nostic clinic will require 85 sq ft per position,
an allotment also sufficient for oral surgery.

Fig. 14

	

Cubicle clinic for utilizing dental auxiliary personnel .
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In the radiology clinic, 115 sq ft per position
should be allowed, and in the clinic for the
chronically ill and handicapped, 125 sq ft . For
other clinics, an allowance of 100 sq ft per
student position should be adequate .

Space allowance for some of the support-
ing facilities of the clinical departments will
be fairly standard . For demonstration op-
oratories, for example, a uniform allowance
of 200 sq ft each may be used .

INSTRUCTION ROOMS, STUDY AREAS,
AND LIBRARY FACILITIES

Seminars

The seminar is e room especially planned to
accommodate small-group instruction for 16
students or less, usually at an advanced level
of training .

In most schools, one or more seminar rooms
will be needed for the use of each basic science
department-- at least one for instruction and
perhaps one for departmental conferences .

In the clinical facilities of most schools,
each of the special clinics will need one semi-
nar room for treatment planning and consulta-
tion, and the general clinic will need more than
one. In programming, a reasonable standard
for the general clinic would allow four rooms
for a class size of 96, increasing or decreas-
ing the number by one for each 16-student
module added or subtracted .
Allow a minimum of 300 sq ft for each semi-

nar room, with increments of 75 sq ft for every
four students beyond the 16 accommodated
in the standard room .
Seating arrangements in seminar rooms are

a matter of choice . Usually the instructor and
his students sit around a central table, but
sortie seminar rooms are furnished with stan-
dard tablet-arm chairs . Unitized folding tables
and folding chairs permit maximum flexibility
in seating arrangements, however, and their

use is increasing, especially in the seminar
room used for showing slides, 16mm films,
and other visual aids . If it is so used, a small
adjoining room for storage of visual aid mate-
rials is also helpful . A seminar, like any other
instruction room, should be equipped with a
chalkboard .

Lecture Rooms

Although they accommodate a minimum of 50
People, all lecture rooms need not have the
same capacity . The smallest should, however,
sent at least a full class, plus an overrun of 20
percent. If the school expects a later expansion
in class size, lecture rooms should be planned
from the beginning to accommodate it, and the
20 percent overrun allowance should also
be based on the larger figure .
A good rule of thumb is to provide seating

capacity for one additional 16-student module
beyond class size in schools with 96 ECS. An
allowance of 12 sq ft per seat (roughly 200 sq
ft for a student module of 16) is sufficient to
permit an adequate aisle on either side of the
seating area and, in a large lecture room, a
center aisle as well .
A minimum of three lecture rooms should

be provided, one for use of the basic science
departments and located near thorn, one for
clinical and preclinicalinstruction and accessi-
ble to the clinics, and one for special courses
or for multiple use. In the school which will
have no auditorium, the multiple-use lecture
root" might be designed to provide 2'/, posi-
tions per ECS. All lecture rooms should be
located so as to minimize noise and traffic con-
gestion in the corridors .
Layout.

	

It may be difficult to decide whether
the lecture room should be long and relatively
narrow, like the usual hall, or wider and shal-
lower, like an amphitheater . Because of its
wide viewing angle, the amphitheater is not
particularly suitable for the showing of slides
and films . On the other hand, instructors favor-
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(a) Cubicle for student working alone. (b) Cubicle for student and assistant . (c) Variation for student-
assistant team,

ing the chalk talk technique often dislike a long
room . Television monitors can be used in either
type.

Every lecture room should be equipped with
a large chalkboard ; a minimum of 12 lin ft is
recommended . If, because of the size of the
room, a raised platform is provided, it should
be long enough to extend 2 ft beyond each end
of the chalkboard . Projection screens which
can be automatically lowered and raised may
also be a part of the permanent equipment.

The floors of lecture rooms should be sloped
or terraced slightly to provide a good view
of the chalkboards and projection screen .

Some larger lecture rooms are split level or
have a balcony . Whenever possible, students
should enter from the rear .
Furnishings . Fixed or movable tablet-arm
chairs, or auditorium seats equipped with
tablet arms, are commonly found in lecture
rooms . If the latter are used, the aisle seat at
the left of each row can be fitted with an out-
side tablet arm for the use of left-handed stu-
dents . Writing counters with individual seats
are also frequently used .
Auditoriums . For schools that have ready
access to them, auditoriums sometimes serve
as lecture or examigation rooms . As a rule,

however, programming committees will find it
difficult to justify a large auditorium solely
for the use of a dental school, since it is gen-
erally more economical to rent a hall for occa-
sions such as graduations which require large
seating capacity .

If an auditorium is planned, it should be lo-
cated on a ground floor . Direct entry from the
outside is necessary, because the auditorium
will often be used by the public when the re-
mainder of the school is closed . Seating ca-
pacity should be sufficient to accommodate
students enrolled in every program of the
school as well as the total faculty .
Auditoriums must have public toilets and

cloakrooms ; a small lounge off the foyer is ad-
visable . Areas for the preparation and storage
of demonstration materials should be provided
backstage, as should a toilet room .

Areas for Study, Reference, and Research

Study Areas Places for first- and second-year
students should probably be located near the
basic science laboratories, and those for third-
and fourth-year students near the clinics . If
possible, they should be so situated that stu-
dents will have access to them at all times,
even when the rest of the school is closed .
Space. About 19 sq ft per ECS should be al-
lowed in planning standard study places for a
school providing one study place for ovary two
students . This type of study place can be in a
common room, and is usually unassigned .
However, some schools may prefer the par-
tially partitioned cubicle . Requiring approxi-
mately 4e sq ft per student position, the cubi-
cles are furnished with a desk and chair, a coat
locker, and storage space for books, micro-
scopes, and school supplies . Because a cubi-
cle is permanently assigned to each student,
space requirements are based on the total
enrollment .

Library Facilities The following guidelines,
though general, may be helpful .
Reading and Study Rooms .

	

The main reading
room should accommodate from 25 to 50 per-
cent of the total number of students . Read-
ing room exits should be controlled by book
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charge-out or loan desks, and the card catalog
and circulation desk should be nearby .
Carrels . Unenclosed desk areas of about 12
sq ft are useful for individual study and should
be available in the ratio of one for every 10
students . Small study rooms reserved for
graduate and postdoctoral students are also an
advantage. Either they should be soundproofed
or located far enough away from the main read-
ing room to permit students to use typewriters
without disturbing others .
Microfilm. Auxiliary facilities such as a
microfilm reading room, a sound tape room,
and a rare book room are also desirable .
Stacks. Stacks should be arranged to facili-
tate both storage and use of books. The stacks
should be located as close to reading rooms as
possible, preferably at or below the level of
the main reading room .

Stack area varies in proportion to volumes.
Generous allowances should always be made
for future expansion . Stack sections are usually
3 ft in length and 7 ft 6 in . i n height, with a shelf
depth of at least 10 in . One single-faced section
3 ft long will accommodate approximately 100
volumes. Service aisles between stacks should
be at least 3 ft wide, and the main aisles at least
3 ft 8 in . wide . A microfilm room for processing
and storage may be associated with the stack
area .
Other Facilities . Acquisition and catalog
rooms should be near the public card cata-
log and have direct access to the stacks .

Offices should be provided for the head
librarian and an assistant, with the head librar-
ian's office accessible both to staff rooms and
to readers. Storage space for office supplies
should be available .
A library stocked with 25,000 volumes and

amply supplied with space for reading rooms
and auxiliary facilities would require approx-
imately 10,000 sq ft for a school with 96 ECS.

Fig . 16

	

ETV and visual aids departments .

Visual Aids Department

The increasing use of ETV has not eliminated
the need for a complete visual aids department,
but has increased it . Figure 16 shows a visual
aids department. In larger schools, 18 to 20 sq
ft per ECS would provide centralized visual aids
facilities for both the basic sciences and the
dental science divisions .
Graphic Arts.

	

Drafting tables, plan file cabi-
nets, and a sink or lavatory should be provided .

Another room is needed for production of
the three-dimensional models . A workbench
with sink and utilities is required .
Photography . The room provided for the
photographic section should be large enough
to permit the photographing of patients, photo-
micrography, copying, film processing and
printing, and print and slide finishing . It might
also include equipment for preparing and pro-
jecting printed pages and similar opaque mate-
rials . The studio should be not less than 12 ft
wide and approximately 35 ft long for making
16 mm motion pictures and for their projection .
Distribution and Storage of Visual Aids .
Administrative offices are required for the
maintenance of files and cataloging of material,
control of distribution and the requisitioning
of visual aids materials, and adequate space
should be provided for storage of slides and
films and for the storage, maintenance, and
operation of all projectors .

SUPPORTING SERVICES FOR LABORATORIES
AND CLINICS

The Feasibility of Centralized Laboratory Supply
Services

Figure 1 7 is an example of a reasonable plan for
a fully centralized laboratory service . Since the
operation of four-student laboratories for all

EDUCATIONAL TELEVISION AND OTHER
VISUAL AIDS

The location of the ETV department should be
carefully chosen to hold distribution distances
to a minimum. A top floor or penthouse would
be a logical location . Preferably, the visual
aids department should be nearby . The studio
should not be less than 1,300 sq ft, completely
visible from the control room . The ceiling
height of the studio (13 to 14 ft) is another
factor that must be considered in planning . One
area of the studio should contain a dental
operatory setup, with chair, unit, and instru-
ment cabinet . A movable (on casters) labora-
tory demonstration bench will be required for
demonstrations of experiments in the basic
sciences . The televising of anatomical dis-
section will require a large overhead mirror .
A smaller bench for dental technic demonstra-
tion, chalkboards, flip stand, and tack boards
are additional requirements . Ample maneuver-
ing area for the television cameras and opera-
tors must also be provided . Figure 16 shows
an ETV department of approximately 2,500 sq
ft .
The control room should be elevated and

built as close to the ceiling as possible for
maximum visibility . Entry into the control room
should be possible without going through the
studio .

Provision should be made for a film chain
installation requiring a room approximately
12 by 15 ft . Kinescope recorders and video-
tape recorders should be planned for in areas
adjoining the control room .

The amount of prop storage space required
will vary with the emphasis placed on tele-
vision and on the availability of other storage
areas .
The director and assistant director will re-

quire office areas.
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ceiving of animals is simplified and the possi-
bility of their escape minimized. The preferred
location is on the ground level or in a properly
air-conditioned basement area .

Technical Shops The technical shops are re-
sponsible for the upkeep and repair of the more
complex equipment and devices employed by
the various school departments . They also
design and fabricate unique apparatus required
for research and experimentation.
Though smaller shops of this type are at-

tached to one of the basic science departments,
the services of the central technical shops,
with their larger staffs and more extensive
equipment, should be available to all depart-
ments, including the basic sciences, of the
dental school .

Even schools which do not require these
specialized technical activities will need to pro-
vide the modest facilities required for the rou-
tine maintenance and repair of standard dental
equipment, such as engines, lathes, and dental
chairs . Because major repairs of this type are
ordinarily made under contract, only limited
equipment is necessary.

FACULTY FACILITIES

Office Facilities

A uniform allowance of 200 sq ft for each full-
time faculty member will provide enough space
to assure an individual office for each teacher
with the rank of instructor or above as well as
sufficient additional space for department
heads and others with administrative responsi-
bility .

Research Facilities

Space requirements for faculty research are
particularly difficult to anticipate . An allowance
of 100 sq ft for each full-time faculty member
represents the equivalent of one small labora-
tory for each two teachers .

Function and Location

Faculty facilities are usually included in the
area of major dental school activities, a loca-
tion with obvious functional advantages (Fig .
18). If they are housed separately from under-
graduate areas, however, future expansion of
offices and research space is simplified . Also,
if faculty facilities are grouped together in a
separate area and their assignments controlled
by the office of the dean, rather than by the
department, the problem of transferring as-
signed facilities from one activity or faculty
to another will be simplified . The relative merit
of separate or departmentally integrated facil-
ities should be carefully weighed before final
decisions on exact locations are made .

GRADUATE AND POSTGRADUATE FACILITIES

In the basic science departments, an allowance
of 150 sq ft per student will permit a two-
module office and a four-module laboratory for
each four graduate students . In the clinical
departments, an allowance of 100 sq ft per stu-
dent will permit one small combination study
and research area for each four students . Addi-
tional operatories will also be needed .

Graduate programs should also be ade-
quately provided with study cubicles and re-
served library study rooms for the specific
use of their students .

basic science departments requires that equip-
ment and supplies be in the individual labora-
tories prior to the beginning of a scheduled
experiment, the central service facilities make
delivery by placing each laboratory's equip-
ment and supplies on trays. The trays are then
placed on carts which circulate between the
laboratories on regular delivery rounds .

Services Requiring Both Departmental and
Central Facilities

Animal Quarters Although holding rooms for
small animals adjoin research and teaching
areas, a dental school must still provide one
large and centrally located animal area .

To avoid the possible spread of disease, dif-
ferent species of animals should never be
housed in the same room . Ideally, then, the
central animal area should consist not of one
large room but of a number of smaller ones .
No room should be larger than 600 sq ft-a
size which will amply accommodate 32 large
dog cages.

Space requirements for smaller animals
vary, and the following table provides examples
of the net footage needed :

Mice . . . . . . . . . . . . . . . . . . . . . . . . 7 per sq ft
Guinea pigs . . . . . . . . . . . . . . . . . . . . 2 per sq ft
Rats . . . . . . . . . . . . . . . . . . . . . . . . . 5 Per sq ft
Rabbits . . . . . . . . . . . . . . . . . . . . . . . 1 Per 2 sq ft

In addition to this net space, allowance must
be made for corridors and vestibules within
the quarters, as well as for storage.
Storage places no major demand upon avail-

able space. Adequate facilities permit the stor-
age of bedding, housekeeping supplies, and
enough food for one day near the central hold-
ing rooms. Bulk storage is not necessary .

Ancillary facilities of the central quarters
will, however, occupy substantial amounts of
space. These should include a receiving or
isolation room where animals can be held
for observation during laboratory tests, and at
least one adjoining small laboratory and per-
haps more, depending upon the size of the
school's research program.
There should be a small room for preparing

food for the animals, and a much larger area
for washing and sterilizing cages. The washers
and sterilizers used here must be big enough
to accommodate the largest cage . (Fixed cages,
which must be washed within the holding
rooms, are so arranged that refuse can be
washed into a gutter and then into a flushing
drain.)
Other facilities found in the larger animal

quarters include animal surgery rooms,
equipped with their own ancillary facilities
for instrument sterilization and storage, re-
covery rooms, an autopsy room, an incinerator
room, and a refrigerated storage area . Offices
for a veterinarian and for an animal keeper are
also provided .
The planning of the central animal area

should not be undertaken without thorough
consideration of such factors as insect and
pest control, the reduction of noise and odors,
and the sanitary disposal of refuse . Animal
quarters should not be visible to the public,
and they should be arranged so that the re-
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Training Facilities for Dental Hygienists

Dental hygiene students may share classroom
space, facilities of the x-ray department, and
the library, for example, with dental students .
If ample laboratory space is available in the
dental school, this, too, may be shared, al-
though a separate laboratory for hygiene stu-
dents facilitates class scheduling for courses
like dental anatomy and prophylaxis technics,
which have heavy clock-hour laboratory re-
quirements . The laboratory should be equipped
with low benches having electricity, gas, and
air outlets . Sufficient laboratory positions to
accommodate an entire class are needed . A
space allotment of 600 sq ft per 16-student
module should be adequate .
The clinic space for the dental hygiene pro-

gram may be either in a section of the main
clinic or in a separate clinic .

If any increase in enrollments is planned for
a later date, enough space should be allocated
originally and utilities installed to provide for
the added students, even though all space is
not immediately equipped .

Hygienists will require lounge, locker, and
toilet facilities . In some schools, they will share
these facilities with other women.
The careful location of a hygiene clinic is

one way of providing flexibility in school plan-
ning . If, at some later data, it should become
necessary to expand the school's clinical facil-
ities, the dental hygiene clinic can be relocated
and its former facilities incorporated into other
clinics .

ADMINISTRATIVE FACILITIES

One of the focal points of dental school activity
is the administrative area . Though it should
be readily accessible to visitors, it need not be

Fig. 18

	

Depanmental office and research area.
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in a predominant location . In some schools,
it is located on an upper floor, convenient to
an elevator or stairway .

In general most dental schools will to some
extent undertake duties which fall into three
broad categories-academic policy, student
affairs, and business and personnel manage-
ment .

Academic Offices

In planning the office of the dean, space must
be allotted for the dean's private study and for
his secretary-with due regard paid to the need
for bookshelves, filing space, and office sup-
ply storage. A conference room may also be
necessary. In addition, offices will be required
for an assistant or associate dean and his
secretary . Whether or not the dean's offices
should be grouped so that the secretarial staff
may share a large single office is a decision for
the individual school . In programming, approx-
imately 1,500 sq ft should be adequate for
these rooms. In larger schools, an office for
another assistant dean may be needed .
Where the programs warrant it, graduate and

postgraduate divisions will have their own
officers and offices, and extensive research
activity will require a research coordinator,
who will also need an office . Schools training
dental hygienists or dental assistants will need
office accommodations for the director of these
programs . Some schools also include an office
for part-time faculty members in the achninis-
trative area . In programming, allow 200 sq ft
for each office and 300 sq ft for each confer-
ence room required in connection with these
programs .

Student Affairs

Schools which do not depend upon the univer-
sity for such services will require a registrar's

office to process applications for admission,
to supervise registrations, and to maintain stu-
dent records.
Many schools also offer active programs

of student assistance, including counseling
and advisory services, and office space is re-
quired for the professional personnel who con-
duct them . In some schools, offices are pro-
vided for the chaplains appointed to serve their
students . All schools will probably need space
to house expanding scholarship and loan activ-
ities, and, in some, additional space will be
needed to handle student housing services .
In small schools or in schools with very limited
responsibilities for directing student affairs,
these activities will probably be combined with
those of a business or personnel office .

Business and Personnel Management

Sortie schools have little more than a cashier's
office and a minimum of clerical help . Others
maintain a complex accounting and fiscal
operation, headed by the office of the bursar .
A public relations department, personnel

offices, and stenographic-dictaphone pools
may also be needed in larger institutions . Ade-
quate space for stock rooms and administrative
records is always essential . The advisability
of employing an administrative director of
clinics should be considered, and some schools
today strengthen this service by adding a social
worker .

In some activities-printing and publications
is one-the type of equipment largely deter-
mines space needs. Offset printing presses will
be desirable in some schools ; others need little
more than mimeograph machines, and their
space requirements will vary accordingly .

Mail rooms which consistently handle bulk
mailing require a special space allotment .

The actual allocation of space for the various
business functions and for the administration
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locker rooms. Locker rooms should at least be
convenient to the part of the school where the
student spends most of his academic day-
near the basic science and preclinical technic
laboratories for freshmen and sophomores,
near the clinics and associated clinical labora-
tories for juniors and seniors.
The locker room area required for male stu-

dents can be estimated at 1,800 sq ft for an
entering class of 48 (or three 16-student mod-
ules); this amount should be increased by 500
sq ft for each additional group of 16 students .
As to the lockers themselves, the types

chosen should depend on the use to which they
are put. If dental students are expected to keep
their instrument cases in clothing lockers,
the size of the case should be established and e
prototype made so that the suitability of the
lockers can be tested before they are pur-
chased . The lockers chosen should also be
large enough to accommodate other dental
equipment.

availability of similar facilities elsewhere on
the campus does not, in this case, reduce the
need for a lounge in the dental school itself.
The lounge is the students' social center .

Although the number of women enrolled in
undergraduate dental schools is small, schools
should provide separate lounges for their con-
venience . In some schools, women dental
students will be able to share the lounges pro-
vided for student dental hygienists end dental
assistants .

In programming, the committee should
estimate lounge space at 23 sq ft per ECS for
a class size of 96 . For classes of different sizes,
200 eq ft should be added or subtracted for
each group of 16 students . These amounts
permit simultaneous occupancy by approxi-
mately 25 percent of the total enrollment .

Locker Rooms

Adjoining the lounge areas should be adequate
toilet facilities and-if feasible-the student

of student affairs will vary widely . For the aver-
age school, however, total space needs for
these two groups of functions will probably
be adequately met by an allowance of 25 sq ft
per ECS.

STUDENT FACILITIES

Bookstores

For most schools, an allowance of from 8 to 10
sq ft per ECS-with a minimum of 500 sq ft-
is a good preliminary estimate of bookstore
apace. This will provide room enough both
for open displays and for some storage. If
possible, the store should be located near the
student lounge or the cafeteria .

Student Lounges

The

	

student lounge

	

is

	

important -perhaps
indispensable-to a dental school, and the
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INTRODUCTION

This section deals with design for the follow-
ing nursing programs, respectively : the dip-
loma, associate degree, baccalaureate and
graduate degrees, and practical nursing. In
each section, a description is presented of spe-
cial aspects of each program. A hypothetical
school has been described and space require-
ments determined . No attempt was made to
compare the space requirements of one pro-
gram with another, since each has its special
needs, precluding a common basis for com-
parative purposes. For example, each program
differs in purpose, curriculum, and graduation
requirements.

The second half of this chapter sets forth
planning considerations which will affect the
architectural design of a facility . No attempt
is made to outline finished plans since this
should be the decision of the individual school,
after a careful evaluation of various alterna-
tives. Moreover, before the architect begins
to develop his plans, the school must first
establish its educational program.

DIPLOMA NURSING PROGRAMS

The diploma nursing program is conducted by a
single-purpose school and may be either hos-
pital-sponsored or independently incorporated .
This program serves the interests and needs
of qualified high school graduates who want
(1) an education centered in a hospital, and (2)
an early end continuing opportunity to be with
patients and with personnel who provide health
services . (See Fig . 1 and Table 1 .)

Program Characteristics

Diploma programs emphasize the basic scien-
tific principles of nursing care and of recogniz-
ing indications of diseases, disabilities, and
patient needs. The curriculum is planned to
equip graduates with the skills necessary to
organize and implement a nursing plan that
will meet the immediate needs of one or more
patients, to be responsible for the direction of
other members of the nursing team, and, to the
degree possible, to promote the restoration of
the patient's health .
Some graduates of diploma programs may

wish to fulfill requirements for a baccalaureate
degree in nursing. Admission is granted in
accordance with the admission policies of the
particular college or university they wish to
attend .

THE ASSOCIATE DEGREE NURSING PROGRAM

The associate degree nursing program is gen-
erally established as a division or department
of a community junior college, although some
are in four-year colleges or universities . This
program is designed to fulfill the educational

Nursing Education Facilities, Public Health
Service, Department of Health, Education,
and Welfare, Washington, D.C ., 1964 .

needs of qualified high school graduates who
want (1 ) to prepare to practice nursing as regis-
tered nurses, and (2) to study in a college where
they may share responsibilities and privileges
as well as intellectual and social experiences
with students in other educational programs .
(See Fig. 2 and Table 2 .)

Program Characteristics

The following characteristics identify as-
sociate degree nursing programs :

1 . The college controls, finances, and ad-
ministers the program.
2. The program conforms with the overall

standards and policies of the college and op-
erates within the framework of its organization,
administration, interdisciplinary curriculum
committees, and the student personnel pro-
gram .

3. The policies and procedures promulgated
for faculty in other college departments also
apply to the nursing faculty .

4. Members of the nursing faculty plan,
organize, implement, and teach the nursing
courses. They select, guide, and evaluate all
learning experiences including those in the
patient care areas.
5. The college, by means of written agree-

ments with hospitals and other agencies in the
community, provides clinical facilities essential
to nursing education.

6. Students meet the requirements of the
college and its nursing department for admis-
sion, continuation of study, and graduation .

7. The nursing program is organized within
the framework of the community junior col-
lege curriculum pattern leading to an associate
degree .

Graduates of the associate degree nursing
program are prepared to give patient-centered
nursing care in beginning general-duty nurse
positions . They are prepared to draw upon a
background from the physical, biological, and
social sciences in administering nursing care
to patients . They relate well with people and
are self-directive in learning from experience
as practicing nurses . They are prepared to co-
operate and share responsibility for the pa-
tients' welfare with other general-duty nurses,
head nurses, supervisors, attending physi-
cians, and others. As all other beginning prac-
titioners, these graduates need to be oriented
to new work situations and given time and
opportunity to become increasingly effective
in the practice of nursing.

The program is complete for its purpose.
Some graduates from associate degree pro-
grams may later wish to fulfill requirements
for a baccalaureate degree in nursing .

BACCALAUREATE AND GRADUATE NURSING
PROGRAMS

Program Characteristics

Undergraduate Programs

	

A nursing program lead-
ing to a baccalaureate degree is conducted by
an educational unit in nursing (department,
division, school, or college) that is an integral
part of a college or university and is organized

end controlled in the same way as other units
in the institution . (See Table 3.)
The baccalaureate degree program is de-

signed to serve the needs and purposes of
persons who want (1 ) to learn and practice the
humanistic and scientific bases for care of
patients, (2) to prepare for nursing at the bac-
calaureate level, (3) to share with students pre-
paring for other occupations all the general
advantages of a college or university prepara-
tion, and (4) to acquire a baccalaureate educa-
tion as a prerequisite for graduate study to
prepare to practice in such specialties as teach-
ing, administration, or research .

Graduates of baccalaureate programs are
prepared for nursing positions in community
health services and may advance without
further formal education to positions, such as
head nurse and team leader, which require ad-
ministrative skills . Graduates also have a
foundation for continuing personal and profes-
sional development and for graduate study in
nursing.
Some graduates of associate degree and

diploma programs in nursing may wish to ful-
fill requirements for a baccalaureate degree in
nursing . Admission requirements vary with
different colleges and universities .

Graduate P(egrams

	

A graduate nursing program
is organized similar to other graduate programs
within the university . With only few exceptions,
these are offered in conjunction with a bac-
calaureate nursing program . (See Table 4 .)
The graduate program is designed to prepare

nurses for leadership positions in teaching and
administration in all types of educational pro-
grams. Such a program also provides an oppor-
tunity to study for supervisory and administra-
tive positions in nursing service . Consultants,
clinical specialists, and research workers
also require graduate study.
(See Fig. 3.)

PRACTICAL NURSING PROGRAMS

Seventy-five percent of the state-approved
nursing programs leading to a practical nurse
certificate are controlled by educational insti-
tutions or agencies . The majority are under
state and local boards of education. The re-
mainder are mostly under the control of hos-
pitals, with the exception of about six which
are under other community agencies . (See
Tables 5 and 6 and Figs . 4 and 5.)

Program Characteristics

The practical nursing program which leads
to e certificate or diploma is usually one year
in length, self-contained, complete, and sat-
isfactory for its own purpose, providing prep-
aration exclusively for practical nursing.
(California and Texas call these programs
''Vocational Nurse Programs" and license the
graduates as Licensed Vocational Nurses .)
This program's objective is to prepare a needed
worker in nursing service who will share in
giving direct care to patients . Graduates of
practical nursing programs perform two major
functions :
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TABLE 1

	

Space Requirements for a 3-Year Diploma Program with a Total Entering Class of 84 and

a Total Enrollment of 148

Nursing education area j

Spaces Number Croup Total I Remark,
of size, net

rooms each area
room (s (I . ft .)

__

Teaching -------- ----------------- it, 330

Lecture-demonstration room ---------------- 1 75 1,'.140
Classrooms-.___ . . .-_ . -------------------
Conference rooms-------- . .------- ._- .----

2
3

38
16

1,370
!)OO Additional squired in hospital .

Multipurpose room with storage and utility
room 1 - 2,0009beds ._______ .

.----
__- .- . ._______

ScienceSciencelaboratories__ . . . . . .__ - optional,
Storage-Leaching aids --------------------
Library ----------- .-----. . .. .

1
1

-
-

120 '
3,000 3,000books ;1,0o01touudpf "riodicalvolnnn"s.

" Faculty. .___------- . .-_- . .---------

151

=--~ -2.
Offices. . . -------- ------ . . __ .- ._-___ ._

1 20
1 1

377Conference room ---- _----------------------
Lounge___ .------ .----------- ---------.. 1 - 300 Shared with administrative staff .

Washrooms, toilets------------- __ .-------- 1 - 100 1 watcrdoset ftud'2laeatorios .

Lockers------------ --_ . --------------- -

==- 1,660'Administration_____---- .- . . . .________ -

Lobby-reception area ------------------ . .-- 1 - 100
i

General office__ . .------------------------ _ 1 400
Secretary-receptionist.
Clerk-typists .

Storage area__ . .- .- ..- ._________ .__-- . ._ 1 - 120
Duplicating area .------------------------ .
Director's office ------------ .---------------

I
1

-
-

1110
340 With coat closet and toilet .

Director's secretary office- . .----------- .---- 1 1 100
Assistant director's office _. .-____ _ .---- -_
Registrar's office and admissions office . . . . . .

1
l

1
-

120
10 Combined function .

Students' counselor's office -------- .---------
Students' health service -------- --

1
-

1
-

160
- Shan"d with hospital employees' health-------- a, reice,

Staff lounge -__---------------- -__ . .------ - - - Shared with faculty .
Visitors' toilets :

Men._________ . . .________ . . . . .-__ . - 1 - 40 1 watercloact, I lavatory .
Women. . . . . . .__ .--------- .---------- 1 - 40 1 watcrcloset, I lavatory .

-- --1,580Supporting ___ ._ .__ ._ ._____ .__-_ ._ . -

Students' toilets :MenMen-------- - . ._ ._ ._ . .______
-

1 - 120 1 watcrcloset, ) lavatory, including 10 full-full-.
size lockers .

Women_ . _ __ _----- . . 1 - 290 7 watercloacts, 7 lavatories.
Studenta'lounge . --_ . . .-_ ._-_- .-------

Lockers . .
1 - 300

240 :30 full-sizolockrrs .-------
Janitors' closets- .__- .--------_-._-_--_ .__ I - 40 1 Or as required .
Coat alcoves---------------.__.___------- - - - As required .
Vending machines-- .__________-__ . .____ _ - - - As required .
Telephone booths___ .__ ._ .----.-------.--_ - - - As required .

\linhnumof4-rccvssedorasrequired .
Drinking fountains ---- .-------- ._ . .
General storage-------_ .------------ . .- . ..- 1 - 000

14, 947 Not area .
9, 9119 For walls, partitions, corridors, stairs, and

mechanical span ".

24,745 Total gross area .

167, 2 Area per enrolled student.

It the sciences are taught in the home school, add the following:

Teaching ----- .-------------------- - - 4,368 -

Classrooms -------------------------.._-_ 1 38 648 should be added if the sciences are
Science laboratories ----------------------- 2 - 3,6011 ~Thcec

are taught in the home school .
Storage and preparation room -------------- 1 - 120

Faculty--------------------------- - - 5oo

Offices---------- .-------------- .-------- 5 1 500

19,215 Total net area .
12,910 For walls, partitions, corridors, stairs, and

mechanical space.

32,025 Total gross area .

216. 4 Area per enrolled student .

Assembly room_____--------------------------- 1 200 3, 000 Flat floor .

22, 215 Total net area .
14, 810 For walls, partitions, corridors, stairs, and

mechanical apace.

37,025 Total gross area .

250. 2 Area per enrolled student.



Health

NURSING SCHOOLS

Fig . 1

	

Space relationships in the diploma program .

1 . Under the direction of a registered nurse
or physician, they administer nursing care in
situations relatively free of scientific com-
plexity .
2 . In a close working relationship, they as-

sist registered nurses in providing nursing
care in more complex situations .

ARCHITECTURAL CONSIDERATIONS

The physical essentials of the various spaces
required for any type of program of nursing
education are briefly described in this section .
All the spaces noted, however, are not neces-
sarily required for all programs . Moreover,
many of the spaces may be used in conjunction
with other departments of a community col-
lege, a university, or institution to which the
nursing education program is related . Where
possible, variations are noted .

The diagrams of teaching spaces are only
suggestive of one method of arranging these
spaces . The final scheme used by a nursing
education program will depend on its particular
needs expressed in the written program . The

degree to which the architect can effectively
design a facility depends largely on how thor-
oughly the functional program of the proposed
facility was prepared .

Although each nursing education facility will
find it necessary to determine its own space
requirements in light of its own needs, the
spaces required by most schools might be
grouped under seven categories . These cate-
gories include teaching spaces, research facil-
ities, faculty offices, administrative unit,
students' facilities, supporting areas, and con-
tinuing education .

Teaching Spaces

Lecture-Demonstration Rooms The iecinre-clen,on-
stration room (Fig . 8) is used for the purpose
implied in its narne . Factors to be considered in
determining physical dimensions are require-
ments for the following : (1) teaching station,
(2) demonstration area, (3) seating area, (4)
projection space or room, and (5) storage
closets . A brief description of each follows :

Teaching Station . The teaching station
should be equipped with chalkboards, tack

boards, projection screens, and map rails
above to support diagrams and charts .

Demonstration Area . The demonstration
area in front of the teaching station should
be large enough to permit the use of equip-
ment such as an adult-size bed or movable sec-
tional counter units which have locking wheels .
These units, which have storage space under-
neath, provide greater flexibility than fixed
counters, since they can be assembled into any
arrangement or length and can be stored else-
where when not in use .
A lavatory will be needed in the lecture-

dernonstration area for use whenever a patient
care demonstration is presented . The doors
into this room should be a minimum of 3 ft
8 in . wide to provide an adequate passageway
for a bed and other equipment used during a
demonstration .

Seating Area . Since good visibility of the
instruction and demonstration area should be
assured from all seats, a stepped floor should
be considered . Steps should be so designed
that each sight line misses the row ahead by
4 in . Fixed seats equipped with hinged or re-
movable tablet supports for writing are recom-



mended . Ten percent of the seats should be for
left-handed students .

Projection Room . A projection room
separated from the classroom is desirable be-
cause it eliminates such disturbing factors
as noise and light . However, certain disadvan-

tages of a separate projection room such as
the need for an operator and for communication
facilities between the operator and the instruc-
tor should be considered .

In lieu of a projection room, a console for
projection equipment is a good compromise .

This console will contain all lighting and
projection controls and will have locked stor-

age space for equipment when not in use .

If such a room is provided, it may also be
used for editing and storing material to be pro-
jected . Provision, therefore, should be made for
counters with storage space underneath . One

of the counters should have a sink . Open

shelves or well cabinets with glazed doors may
be provided above the counters .
The projection wall should have two small

windows so that two projectors can show two

images on the screens simultaneously . The

width of the screen should be approximately

equal to one-sixth of the distance to the last
row of seats . Projection screens can be the roll-
up type, either manually or mechanically op-

erated, or the fixed type . Mechanical operation,

although noisy, prevents accidental damage

to the screen .
Storage Closets . Storage closets with

standard-height doors may be provided .

Among other things, skeletons and full-scale

models of the human body may be stored here
if there is no centralized storage .

Clasaroorei

	

The classroom (see Fig . 7) should
provide an optimum setting for communication
between the instructor and the students .
The room's shape and size should permit

easy visibility of written material on the chalk-
board as well as the projected image on the

screen . The need to maintain as close a verbal

distance as possible between students and the
instructor should also be considered .

Acoustical treatment to support verbal com-
munication and sound insulation to prevent the
penetration of outside noises must be con-

sidered in selecting structural and finish mate-
rials .

In addition to the floor area required for

seating, space should be allocated for teach-
ing and demonstration and for mounting a
projector .

If central storage of such teaching aids as
skeletons and full-scale models of the human
body is not provided, storage closets will be
required in classrooms .
A lavatory should be provided in the room

near the teaching station so that it will be easily

accessible for use whenever patient care is
being demonstrated .
The classroom door should be a minimum of

3 ft 8 in . wide to permit easy transportation
of an adult-size bed which may be required for
demonstration .
Equipment which will be needed for class-

rooms includes chalkboards, lack boards,

and projection screens . x-ray film illuminators,

either portable or wall mounted, may also be

used .

Multipurpose Room The multipurpose room (see
Fig . 8) may be used for student practice of
patient care as well as for classroom functions .
Thus, the root" should accommodate :
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TABLE 2

	

Space Requirements for a 2-Year Associate Degree Program in a Community College with

an Entering Class of 64 and a Total Enrollment of 104

Spaces

Nursing education area

Number Group Total
of site, net I~

rooms each area
room (sq . ft .)

Remarks

Teaching . .--__-------- - ._-_ . .---- - - 6,120

Lecture-demonstration room -------------- 1 104 2, 300
Clasarooma-------- .-------------------_ _
Conference rooms _ _------.- -------

1 44
3 16

9011 1
900 Additional required in hospital .

Multipurpose room with storage and utility
2,000 1,moms 1 - 9 beds .------- __ -_ . . ._ . . . ._ .___ ._ .

Storage-teaching aids- . . ----- l - 120 .;
In the college .Science laboratories--

- - - In the college .Library--_ -_ .- ._ .-_ ---- __ . .._ . . .-----

Faculty_ . . . ------ --------- - 1,590

ofcee . . . .--------- . . .---__ . . . .-____ . . ._ 10 1 1,000
Conference room .---------------- . . . .---- 1 20

- _
400

In the college.
ashroom and toilets_-

Vunge .___ . .- ._______ ._ .- ._- .-_ . . . . . .-__
ISO ,

Administration _ . .._ .__ . . .- .__ . 840 1

Lobby-reception . . . .__ . .- ------------ I 100100
General office .. . _____ . . . .-----__ . . . . ._ .- t - 320

Secretary-receptionist_---------------- - I

Clerk-typista-------------------------

- 3 _
90Storage area ------------------ - .- .- .- . . I -

Duplicating area - --------------
I 340 With coatelosetandtoilet.

Registrar's office--- . ----------- .-- . . - - - In the college .
Admissions office_ . ------------------ - - '- In the college .

In the college .Student counselor's office__ .
- - - InIn the college .Student.' health service . - _ -------

Staff lounge---washroom and toilet_ .------ - - - In the college .
Visitors' toilets :

Men_ ..
.----------

Inthecollege .
Women . .------ -_ .-------- . .-------- In the college .

31111 11Supporting . . _ _ - _. I

"4211Students' toilets .- ___ . .
>Ien'atoilet --

- -
1 watercloset . 1 la~ntary, l urinal .

Wunu'n'e toilcts . .____ . . .---- - - - S wnle "rcluscls, 5laratorics .
Slode'nts' lounge . . .__ ------

Lockers_-.- . . . ------ .---- .--- -- _ - 24(1'
hocated iu collcgr .
1111 full-size lockers .. (Additional may be

_ neexled ill the hospItal .)
Januors' closets ------- - . . . . .--- . . . . . .--__ Ilr lla required .
Cost akow- . . . . . . .. . . . . . AsAs regnlred .
Vending machines . .------- - AsAs rc"(pdr� d .
Teleplloru" booths .4s required .

Minimum of :3
.. recessed or as regwred .Drinking fountains . - .. .

General storage_ .- -_ . .
- _

=.-I I - II
611(i

1

1
9 .840 5rt area .
6, 560 For malls, partitions, corridors, stairs, and

mechanical space .

l
i 16, 400 ' Total gross area .
_
1577

..
i Area per enrolled student .
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1 . Adult-size beds which may be separated
by curtains suspended from ceiling curtain
tracks .
2 . A medicine preparation area including

movable sectional counter units and fixed
counters located at the wall, with sink and
storage cabinets underneath and wall cabi-
nets with glazed doors above .

3 . A handwashing demonstration unit and
a minimum of three lavatory basins, with foot,
wrist, or knee control .

4 . Dressing cubicles . One method for pro-
viding privacy is through the use of curtains
suspended from ceiling curtain tracks .

5 . Storage closets for small equipment,
linen, charts, and diagrams . These closets
should have a full-size door and should be
large enough to store skeletons and full-size
models of the human body, if necessary .

6 . Chalkboards, tack boards, projection
screens .

7 . Seating around tables for seminar-type
lectures for 16 students .

6 . Space for projector mounting .
X-ray film illuminators may be used in

all teaching areas . They can be either wall
mounted or portable . If portable, storage space
should be allocated for them when not in use .

Utility Room . The utility room can either
be a part of the multipurpose demonstration
room or may be separated by a solid partition .
Although each facility must determine its

own specific equipment needs, the following
built-in features are recommended :

1 . A counter with sink and storage under-
neath with wall cabinets above

2 . Roughed-in plumbing to accommodate
future fixtures

Students' Conference Rooms (Teaching)

	

Student con-
ference rooms will be required in all programs .
(See Fig . 7 .) The number of such rooms will
depend on the anticipated enrollment . Major
planning considerations include :

" Seating arrangement at tables for group
discussions or lectures

" Placement of chalkboards and tackboards
" Adequate sound isolation from one room

space to another

Science Laboratories Students enrolled in as-
sociate and baccalaureate degree programs
in nursing attend science courses with other
undergraduates . The trend in diploma pro-
grams is to purchase instruction in the sci-
ences from a local junior college, a college, or a
university . To avoid the unnecessary duplica-
tion of expensive facilities, diploma programs
should plan science laboratories only if such
facilities are not available from other institu-
tions . (See Fig . 9 .)

Library Library facilities are required in all
nursing education programs . Wherever feasi-
ble, a library may be shared with other types of
programs ; however, the diploma school will
usually have its own library . An example of
library facilities for a diploma program is
shown in Fig . 10 .

The information presented is considered
minimum for the needs of a nursing education
facility whether it is part of a larger library or
an independent library . In any event, future
expansion should be a major planning consid-
eration .

Principal elements to be considered in de-
signing a library include (I) the library room ;
(2) the librarian's office ; (3) the librarian's work-
room ; and (4) the storage area for audiovisual
equipment and models .
Library Rootn

Reference and Study Area . Study space
should accommodate a minimum of one-third
of the total student body . Reference tables may
be provided for one-half of these students and
carrels for the other half . Teaching machines
may be used in carrels .
The reference and study area should occupy

55 to 60 percent of the total floor space of the
library room .

Service Area . Card catalog and circulation
activities should be located near the library
entrance and reading area .
Storage Area .

	

All nursing programs should
have an adequate amount of space for stacks
to accommodate necessary titles and bound
volumes of periodicals . Appropriate filing
arrangements should be provided for reports,
pamphlets, bulletins, microfilms, microcards,
and programmed material for teaching ma-
chines . For the diploma program, stacks should
be provided for a minimum of 3,000 titles and
1,000 bound periodical volumes .

TEACHING SPACES

l . CLASSROOM
2 . MULTIPURPOSE

DEMONSTRATION ROOM
3 . PROJECTION ROOM
4 . LECTURE DEMO . ROOM
5-7 . STUDENTS' CONE .

SUPPORTING SPACES

8 . U77WTY ROOM
9 . STORAGE ROOM

10 . MEN'S ROOM
11 . WOMEN'S TOILETS
l2 . MECH . EQUIP . ROOM
13 . A . &V, STORAGE ROOM

ADMINISTRATION SPACES

14 . LOBBY
15 . GENERAL OFFICE
16 . DIRECTOR'S OFFICE
17 . TOILET
18 . CLOSET
19 . JANITOR'S CLOSET

FACULTY SPACES

20-29 . FACULTY OFFICES
30 . FACULTY CONF . ROOM
31 . COFFEE PREP . AREA
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TABLE 3

	

Space Requirements for a 4-Year Basic Baccalaureate Nursing Program with an Entering

Class of 96 and a Total Enrollment of 240

Librarian's Office
The librarian's office should be separated

from the library room by a glazed wall parti-

tion or a view window to enable the librarian

to oversee activity in the library. The office

should be sufficiently large to accommodate

several people for an informal conference and

should be equipped with necessary furniture

including bookshelves, desk, and typewriter

stand.
Librarian's Workroom

The workroom should be adjacent to the

library room and to the librarian's office. Direct

access should be provided into the corridor

to permit easy deliveries by either a 3-ft 8-in .

clear opening or double doors.

The room should include:

" Counter worktop with sink and storage

cabinets underneath ; part of the counter should

have knee space underneath

" Storage shelves or wall cabinets above

" Adequate number of electrical outlets

" Space allocation for desk, worktables,

movable book carts

Reference Reading Room

Nursing education programs which use adja

cent library facilities may need only a small

reference-reading room in the nursing educa-

tion facility . Standard references and profes-

sional periodicals should be kept in this room,

where study space should also be provided .

Equipment such as shelves, storage cabi-

nets, reference tables, and seats around tables

for 16 people should be provided .

Storage Area

Some nursing education programs may wish

to centralize all teaching aids under the librar-

ian's supervision. Such a center is sometimes

referred to as the Instructional Materials Cen-

ter (IMC). If provisions for storing skeletons

end full-scale models of the human body are

not made elsewhere (i .e ., lecture-demonstra-

tion room, classrooms, or multipurpose dem-

onstration room), s central storage facility

should be provided . This room should be

placed close to the library and should be

equipped with sturdy open shelving to hold

heavy equipment. In planning the space to be

Nursing education area

space. Number Group TotalRemarks
of size, net

rooms each area
room (sq . ft.)

Teaching-------------..---------- - - 14,1164

Lecture-demonstration rooms_ _. . .---------- 2 120 4, 608

Classrooms------------------------------Conference rooms-_ _____..___-_- . . ..--- --1
2
6

60
25

2,200
3,696 Additional required in the hospital.

Multipurpose room with storage, utility, and
observation rooms. . . _ ----------------- 1 - 3,0011 8 beds.

Science laboratories------ . .. __------------ - - - In the college .
Storage-teaching aide- .__ . .__ ._ ._ . .__ .__.. 1 - I6o
Reference reading room ----- . ._ .----. . .__. 1 16 400
Library - - - In the college .

Faculty--------- ----------------- - 3,980

Offices__ .------------ . . ._ . .-------- _.._ . 27 1 2,700
Research space added-----------------..-- - - - Depending on the program,
Graduate assistants' office __ .-_______.__ ._ I

I
4
40

240
720Conference room . . -------------------- -

Lounge.._- --- ---------------- t - 320320 Shared with administrative staff-with 5

I
lockers.

Administration .------.___ ._ .__ .____ -- - 1,500

Lobby-reception----- .__ . _---------------- 1 - Coo,
General office ------------------ --------- 1 9 720

Secretary-receptionist .
Clerk-typists.

Storage area . . ------- -__ .__- .__ . ._ .____ 1 - 80
Duplicating area . ---
Mean's

office
.
.------------

-_
.-------------

1 -
1 -

soso
340 With coat closet and toilet.

Mean'secretary's office --------- .----- -__ I I 100
Registrar's office

_----
. . . . . . .__- . ._ . ._ . ._ . In the college

Admissions office_ . . . . . . . . . . . . . . . ..-- - - - In the college.
Student counselor's office In the college .
Students' health center- - ._- . . . . . . . . . . .---- - - - In the college.
Visitors' toilets.

bten_ . . . . . ._ . .-------- .------------- - 40 1 wstercloeet, 1 lavatory .
R'omen . . . . . . . . . 4~1 1 watercloset, 1 lavatory .

-

Supporting__ .--------.------------ - - 1,940

students , toilets-----------------------.__ - - 660 1 lsvatory .
Men----------- .----------------- ._ 1 - - 1 waterrloset ;l urinal .
Women----------------------------- 2 - - 13 watercloseta ;13lavatoriee .

Students' lounge -------------------------- - - - In the college .
Lockers__- _ -

2I
- 600 2.50 full-size lockers or an required .

Janitors' closets--------------------------
Coat alcoves_ . ._ __ ____ . ._ ._ ._ .._ ._ .__ . . -

-
-

80
-

As required .
As required .

Vending machines . ----------------- ._ . .-_ - - - As required .
Telephone booths ------------ .------------ - - - ' As required.
Drinkingfountains_ ._ .------------------- - - - Minimum of7-recessed or as required .
General storage___ .----------------- ._ .__' 1 - 600

Continuing education----------- . ._ . - - 2,560

Assembly room --------- .----------------- 1 1110 1,600 Folding partitions to divide the room into 4
spaces (optional) .

Conference room ------------------------- - - - Optional .
Lounge and reception area----------------- - - 700
Toilets.

Men- .------ .__ .--------.----------- 1 - 130 1 wnterclobet ; 1 urinal ; I lavatory,
Women------ . .--------------------- 1 - 130 1 watercloset ;2lavatories .

Drinking fountains-------- .--------.. .___ - _ _

24,044 Total net area .
16,029 For walls, partitions, corridors, stairs, and

mechanical space.

40,073 Total groaa area .

166 .97 Area per enrolled student, approximately
167 sq . ft .
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TEACHING SPACES

1. CLASSROOM
2. MULTIPURPOSE ROOM
3. LECTURE DEMONSTRATION ROOM
4-5. STUDENTS' CONFERENCE ROOM
6. REFERENCE READING ROOM
7. STORE ROOM - TEACHING AIDS
8. UTILITY ROOM
9, STORE ROOM

FACULTY SPACES

10-14. FACULTY OFFICES

SUPPORTING SPACES

15 . STUDENTS' LOCKER ROOM
16 . STUDENTS' LOUNGE
17 . JANITOR'S CLOSET
18 . VENDING MACHINES
19 . TELEPHONE BOOTHS
20 . M. TOILETS & WASHROOM
21 . W. TOILETS & WASHROOM

ADMINISTRATION SPACES

22 . DIRECTOR'S OFFICE
23 . LOBBY-RECEPTION AREA

Fig . 4

	

Space relationships of a practical nursing program in a vocational school .
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TABLE 4

	

Space Requirements for a 2-Year Graduate Nursing Program in Conjunction with a Basic
Baccalaureate Program with a Total Entering Class of 30 and a Total Enrollment of 60

Nunring education area

Space. Number Group Total Remarks
of size, net

rooms each area
room (sq. ft.)

Teaching .-------_-______-__ ______ - - 1,280 I
Lecture-demonstration room--------------- - 80 - j Shared with undergraduate program.
Classrooms-------------------- ----------- - 40 - Shared with undergraduate program.
Seminar room---------------------------. 4 12 880 !,
Reference-reading room ------------------- 1 16 400
Library--------------------------------- - - - j Shared with college.

Research laboratories- .--------------- 7, 735

Behavioral science--__ __------_----_-----
Waiting area-- . .--------_-----------------
Nursery._ --_ __ .---------_--- _ - - -
Observation room---___----------__--_---_ - - --
Interview rooms__-_-__----__---___--_--_ .
Conference room __-_____-___--_----_---_-
Data analysis room -_--__-----------------
Multipurpose projects room ---------------- - - -

Faculty-------------------------__ - - 2,726

offices- -------------------------------- 15 1 1,500
Research space added------ ----------------_ - - Depending on program.
Graduate assistant's office ----------------- 1 8 576
Secretaries' office . . .. . __-_-___-------_-_ 1 5 4(X)
Toilets ,

Men___ _ _ __-_-_-__-------_ 1 - 100 1 water closet, l urinal, 1 lavatory .
Women ----- ..--------------------- _ 1 - 150 3watercloaete,3lavatories.

Supporting -------------- -_ .__ .. . . . . .. . . - - Shared with undergraduate program.

11, 741 j Total net area .
7, 827 For wall ., partitions, corridors, stairs, and

mechanical apace.

10, 568 Total gross area .

326.1 Area per enrolled student.
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TABLE 5

	

Space Requirements for a 1-Year Practical Nursing Program in a Vocational School with
an Entering Class and Enrollment of 64

TEACHING SPACES

l . CLASSROOM
2 . MULTIPURPOSE ROOM
3 . LECTURE DEMONSTRATION ROOM
4-5 . STUDENTS' CONFERENCE ROOM
5 . REFERENCE READING ROOM
7 . STORE ROOM - TEACHING AIDS
8 . UTILITY ROOM
9 . STORE ROOM

FACULTY SPACES

10-14 . FACULTY OFFICES

SUPPORTING SPACES

15 . STUDENTS' LOCKER ROOM
16 . STUDENTS' LOUNGE
17 . JANITOR'S CLOSET
18 . VENDING MACHINES
19 . TELEPHONE BOOTH
20 . M . TOILETS & WASHROOM
21 . W . TOILETS & WASHROOM
22 . MECHANICAL EQUIPMENT ROOM

ADMINISTRATION SPACES

23 . STAFF LOUNGE
24 . ADMISSION & REGISTRAR'S OFF .
25 . FILES & STATIONERY STORE ROOM
26 . DIRECTOR'S OFFICE
27 . LOBBY-RECEPTION AREA

Fig . 5

	

Space relationships of a practical nursing program in a hospital .

Nursing education area

Spaces Number Group Total Remark .
of size, net

room. each area
room (nq. ft .)

Teaching_ ---------_ .------------_ - - 5,368

Lecture-demonstration room _ _ _ _ _ _ _ .. . 1 64 1, 600
Classroom

.---------------------------
_ 1 36 1 648

Conference rooms--- -. ------ - 2 16 600 Additional required in hospital .
Multipurpose room with storage and utility
rooms .._

--------------------------
1 - 2,000 8 beds .

Storage-teaching side --------------------- 1 - ' 120
Reference-reading room ------------------- 1 16 400
Library -------- .------------------------ - -

_-

- Shared .

Faculty ------ .-------------------- - 500

Offices----------------------------- ._---- 5 1 500
Lounge

____---------------------- .-------
- - - School faculty lounge .

Toilets and lockers ------------------------ - i - - Shared .

Administration_ .__ - --------------- 580

Reception and general office--------------- 1 2 160
Storage area- ____ .__________ .___ ._______ . I - 80
Duplicating area -------------------- ._____ - - - Shared .
Director's ofce .__ .__- -------------------- 1 1 340 With coat closet and toilet .
Registrar'soffice ----- .

.-------------------
- - - Shared.

Admissions office ------- .- _______________ - - - Shared .
Student counselor's office. . . . .------------- - - - Shared.
Students' health service ----- _ .. . .__ .-____ - - - Shared .
Staff lounge.-------------------------- . ._ - - - Shared .
Washroom, toilets, and lockers_ Shared.
Visitors toilets :

Men . .-------------------------------- Shared.
Women ----------------------------- - - - Shared .

Supporting______________________ _ - - 1,825

Students' toilets :
Men------------------- ..------------ 1 - 180 2 waterclosets, 2 urinals, 2 lavatories .
Women ----------------------------- 1 - 180 4waterclosets,4lavatories .

Students'lounge ------------------- .------ 1 - 400
Lockers----------------------------- - - 400 1 full-size locker for each new student and

each staff member.
Janitors' Closets ------------ . ._-_--------- 1 - 40 Or as required .
Coat alcoves ------------------------- .___ - - 25 Or as required .
Vending machines ---------------- -___ .___ A . required .
Telephone booths ------------------------- As required.
Drinking fountains --------------------.__ Minimumof2reces .edorasrequired .
General storage ------------------ .______ . l - 600

-8,273 Total net area .
5, 515 For wall., partitions, corridors, stair., and

mechanical space .

13, 788 Total gross area .

215 . 4 Area per enrolled student .



Fig . 6

	

Lecture-demonstration rooms.

provided for storing charts and diagrams, con-
sideration should be given the need for easy
identification and accessibility .

Full-scale skeletons and models of the
human body, preferably mounted on a small
cart for easy transportation, should be stored
in full-size closets . Small models of parts of
the human body may be stored in wall cabinets
with glazed doors for easy identification . It
may be preferable to store certain audiovisual
items within the room in which they are used .
In addition, a general storage area or room is
required, and provision for storing teaching
machines should be made .
A building with more than one story will

need at least one service elevator for trans-
porting heavy equipment.

Research Facilities

Research facilities will be required only by the
baccalaureate and graduate nursing education
programs . Typical laboratory arrangements
are shown in Fig . 11 .

In some instances, nursing education pro-
grams will need to develop research facilities
either for graduate students or faculty mem-
bers . The amount of laboratory space required
depends upon the type of research program
offered . Therefore, before architectural plans
are developed, the needs should be carefully
evaluated and defined by the faculty members
and others who will use the laboratory facili-
ties .

The building program for research facilities

will vary among schools since it must be based
on each school's individual requirements . Re-
search facilities may include :

" Biological science laboratories
" Behavioral science laboratories
" The data analysis room including offices

and conference room
" Multipurpose project room(s)

Biological Science Laboratories

	

Biological science
laboratories will need the following spaces :

" Separate offices for each researcher
" Storage or supply preparation room to

serve several laboratories, for equipment,
glassware, and supplies

" Deluge shower and eye bath for emer-
gencies

Health
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Fig. 6 )cont.) Lecture-demonstration rooms.



Fig . 7 Studant-(acuity areas .

TABLE 6

	

Space Requirements for a 1-Year Practical Nursing Program in a Hospital with an Entering
Class and Total Enrollment of 64

Health

NURSING SCHOOLS

Nursing education area

space. Number Croup Total Remarks
of size, net

rooms each area
room (sq. ft.)

Teaching -------------------------- - - 5,368

Lecture-demonstration room ---- .---------- 1 64 1,600
Classrooms ----------- ------- __ . .__ - 1 36 648
Conference rooms------------------------- 2 16 600 Additional required in hospital .
Multipurpose room with storage and utility
rooms -------------------- .________ __ 1 - 2,000 8 beds .

Storage-teaching aide____________________ 1 - 120
Reference-reading room -------------------_ I 16 400
Library_____ _____________________ - - - Shared with a hospital .

Faculty___.----------------------- - - 500-

Offices------- .------------------------------ ----------- 500

Administration_ ._ -------------- 780

Lobby-reception area_____________________ 1 2 160
Storage area-----.---------------------------------------------- I so
Duplicating area____ .___________ .________ _ _ _ Shared with hospital.
Director'a office__ _ _ _ _ .. . . __. 1 340 1 With coat closet and toilet .
Staff lounge and washroom . --------------- 1 - 200

Toilets and lockers_ __ .__________ . . . - _ _

Supporting----------------------- - - 1,1,265

Students' toilets :
M-------- .. . _ _ _ _ __._ __. _ _ _- 1 - 180 2 waterclosets, 2 urinals, 2 lavstorim.
Women___________________________ 1 - 180 4watercloseta,4lavatories.

Students' lounge -------------------------- 1 - 1411
Lockers__----------------------------- 100

Janitors , closets-------------------------- 1 - 40 Or Wrequired .
Coat alcoves_ . ._ ----------------------- - - 25 Or ee required .
Vending machines ------------------------ - - - As required.
Telephone booths ------------------------- - - - As required.
DrinkinIfountains

----
.
.------------------

- - Minimum of2receaeedorasrequired.
General storage ------------------- 1 - 600

7, 913 Total net area .
5,275 For walls, corridors, partitions, stairs, and

mechanical space.

13, 188 Total gross area .

206. 06 Area per enrolled student .
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Design factors to be considered for these
laboratories are :

" Counters of different heights with knee
space underneath and reagent shelf. These
may be located along the walls or, if the space
permits, an island-type counter similar to
others should be provided .

" Chemical-resistant sinks with hot and cold
water .

" Gas, air, and electrical outlets .
" Fume hoods with adequate exhaust system

and sprinkler heads.
" A refrigerator or freezer may be needed

for these laboratories .

It is assumed that the animals needed for
research will be supplied from a central loca-
tion, since it would not be economically feasi-
ble to construct special animal housing facil-
ities within the nursing education unit .

Behavioral Science Laboratory The primary re-
quirement in the behavioral science laboratory
is that the human subject be observed un-
obtrusively by the students . (See Fig . 12 .) Thus,
the following design factors should be consid-
ered :

1 . The laboratory should be large enough
to accommodate a bed and various patient
care activities . Space is also needed for re-
search personnel and equipment.

2. An adjacent observation room with a one-
way viewing glass partition will provide an
overall view of the laboratory . The one-way
viewing glass partition should be double glazed
with sealed airspace between the glass to en-
sure sound isolation between the two rooms.
The viewing screen should be unobtrusive
floor-to-ceiling panels rather than a view win-
dow which in itself may suggest its purpose.
Not all panels need be two-way glass-only
those necessary for viewing.

3. The observation room should accommo-
date 16 students . A stepped seating platform,
either permanent or temporary, might be con-
sidered to assure all the participants a good
overall view of activities within the laboratory .
Since the subject should not I>e disturbed
while being observed, observation rooms
should be carpeted and should have sound-
absorbing materials on walls and ceilings .

4 . Provision should be made for communi-
cation facilities between the two rooms as well
as for concealed recording and audio and
physiological factor monitoring equipment .

5. Both the behavioral science laboratory
room and the observation room should be
equipped with a dimmer switch to control
the illumination level . Temperature and humid-
ity controls are also important.
6. Facilities which should be directly acces-

sible from the behavioral science laboratory
include :

" Toilet room with lavatory for hand-washing
" Kitchenette or alcove with kitchen accom-

modations
" Storage room for storing equipment such

as children's toys
In conjunction with behavioral science lab-



oratories, the following should be considered :
1 . Waiting room or area, suitably furnished

for adults or adults with children .
2. Play nursery for children with provision

to oversee the activities from the waiting room .
Special attention should be paid to acoustical
treatment of this room and its decor .

3. Interviewing rooms, with adjacent ob-
servation room, separated by one-way glass
viewing partition. (Items 2-5 cited above also
apply here .)

Faculty Offices

Faculty offices may be grouped together to
form the faculty offices suite. In programs
having a small faculty, administrative and busi-
ness offices may be grouped together with
faculty offices forming a unit that is separate
in character from the teaching spaces . (See
Fig . 7 .) In addition to offices for each faculty
member, one or more offices might be pro-
vided for guest lecturers or visiting faculty .
The faculty offices suite should include :
" Individual offices for each faculty member .

Each office should have ample space for furni-
ture, bookcases or shelves, and files .

" Conference room or rooms. The size of the
conference room depends on the number of
people to be accommodated . Chalkboards and
tack boards are necessary in these rooms.

" Faculty lounge . An alcove or small room
off the lounge may be provided to accom-
modate a kitchenette unit and a counter with
sink and storage cabinets underneath .

" Toilet facilities including a washroom
and locker room or lockers, located in prox-
imity to the lounge or adjoining it . An alcove
off the washroom or small room accommodat-
ing a sofa, cot, or other suitable furniture might
be considered .

" Graduate assistants' office . This room
should be furnished with desks for use of
teaching assistants or graduate assistants .

In addition to the teaching machines located
elsewhere in the school for students' use, some
teaching machines may be needed in the faculty
office suite for use by members of the faculty
who may be engaged in developing programed
materials .

Fig . 10

	

Library facilities for a diploma nursing program .

Data Analysis Room

	

The data analysis room will
require space for calculating machines, tables,
and office-type furniture . Area allocation
should be made for storing data . Other require-
ments include individual offices and a confer-
ence room that can be used by research person-
nel.

Offices and Ancillary Supporting Areas Require-
ments for office space and for supporting areas
and services will vary from school to school .
Each program, therefore, should determine its
particular needs. Some of the spaces to be
considered include :

1 . A lobby and reception area with an in-
formation desk as a point of control . The in-
formation desk or counter may be incorporated
in the general office . In small schools the lobby
or reception area may also be the secretary's
office and the secretary may also be the recep-
tionist . Toilet facilities for visitors should
be conveniently located .

2. General office including space for secre-
tarial staff . The amount of space needed will
be based on the ratio of secretaries to faculty
members established by the school's policy .

3. Space for filing cabinets for the students'
active records. This may be either a part of
the general office or a small room directly ac-
cessible from the general office . A storage
area should be provided for inactive files . Pro-
grams organized under hospital control must
provide space for permanent storage of student
and school records.

4. Space for duplicating equipment includ-
ing a counter with sink and storage cabinets
underneath . This space may be either an alcove
in the general office or a small room directly
accessible from the general office .

5. Storage room for stationery directly
accessible from the general office .

6. Small room for receiving, dispatching,
and distributing mail and packages . This room
also may serve as a message center for faculty
members.

7. An intercommunication control system
(switchboard) within the general office . Inter-
communication between the rooms within the
facility for nursing education is highly desir-
able. Outside calls should be handled by one

person who would transfer them to the party
concerned or, when necessary, take messages .

8. Wall space should be allocated for of-
ficial bulletin boards either in the lobby wait-
ing area or outside the general office .

9. Storage room for miscellaneous office
equipment or furniture .
10 . An office for the dean or director . The

office should be large enough to accommodate
several people for small conferences . A private
toilet room with handwashing facilities and a
coat closet adjacent to this office is highly
desirable . (See Fig. 7.)

11 . An office for a secretary adjoining or
accessible to the office of the dean or director .

12 . Office or offices for assistants or asso-
ciates of the dean or director . These offices
should either be adjacent or in proximity to the
office of the dean or director .
13 . Office for registrar with ample space for

filing cabinets .
14 . Office for admissions officer with ample

space for filing cabinets .
15 . Students' health service and observa-

tion area .
16 . Office for students' counselor, incor-

porating waiting area .
17 . Office for graduate assistants and fel-

lows, each of whom should have a desk .
18 . Janitors' closets and storage space of

housekeeping supplies .

Students' Facilities

Provision of student facilities should be gov-
erned by such factors as enrollment and the
school's physical setting . Whether the facility
is a self-contained unit or is a part of a larger
education complex is an important considera-
tion . The needs should be evaluated and estab-
lished individually for each program.

Spaces for the following should be consid-
ered :

" Toilet room and washroom for women
students with adjoining room or alcove to
accommodate a sofa or cot.

" Toilet room and washroom for male stu-
dents, if any.

" Locker rooms or lockers in corridors .
" A student lounge may be found desirable,

Health
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Fig . 11

	

Typical research laboratory arrangements.
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Fig. 12

	

Behavioral science laboratory for e nursing graduate program.

particularly if no other lounges in the facility
are available to nursing students . A lounge
may be provided in the students' residence,
which may be physically connected with the
nursing education facility . In some facilities,
students' lounge or lounges are provided,
either in the student union building or else-
where on the college or university campus .

Supporting Areas

Listed below are planning considerations for
supporting areas :

" The provision of coat alcoves in corridors
may be desirable .

" The need for general storage. rooms should
be determined by each program.

" Housekeeping and maintenance rooms,
including janitors' closets and storage areas
for housekeeping supplies and equipment,
will be needed .

" Space should be allocated for vending
machines either in alcoves of corridor or cen-
tralized in one room assigned for this purpose.

" An adequate number of public pay tele-
phone booths should be located in strategic
locations in alcoves off corridors so that traffic
will not be obstructed .

" An adequate number of drinking fountains
or water coolers should be placed in alcoves
off corridors or recessed in the well so that
traffic flow will not be obstructed .

Continuing Education

Continuing education is usually a part of the
overall school facility . However, for the pur-
poses of nursing education, it would have the
following elements :

" Assembly room to seat a large group
" Conference rooms
" Lounge room and space for coffee service
" Reception and registration area
" Men's and women's toilets
" If warranted, offices for the continuing

education director and staff

Assembly ROOM The number of people to be
accommodated in the assembly room will de-
pend upon the individual facility . In general,
provision should be made for 100 or more per-
sons, seated along rows of tables or groups of
sectional tables . A movable platform to elevate
the speaker should be considered .

If found desirable, this room may be sub-
divided into from two to four conference
spaces by means of folding partitions which
should preferably stack up in a wall alcove de-
signed for this purpose. They should be se-
lected for maximum sound-relardant properties
to limit the passage of sound from one space
to the other. Sound reduction of at least 25 to
30 decibels is considered minimum. These con-
ference spaces should have chalkboards and
tack boards .

Conference Rooms

	

In some institutions it may be
desirable not to subdivide the assembly room,
in which case four or five small conference-
type rooms should be provided, each to accom-
modate from 20 to 25 persons. These rooms
should have separate entrances, should be
equipped with chalkboards and tack boards,
and should be arranged with seats around
tables for face-to-face conferences .

Reception and Registration Area Definite alloca-
tion for the reception and registration area
should be made . Coat room or alcove for de-
positing the outer garments should be incor-
porated .
Lounge Room . A lounge room should be

provided large enough to accommodate the
anticipated number of participants in the Con-
tinuing Education Program . An alcove accom-
modating a kitchenette unit, counter for coffee
service, and vending machines may be consid-
ered desirable .
An adequate number of toilets should be

u-venlent to this area .
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YOUTH TREATMENT CENTERS

By Kenneth Ricci, Architect

BACKGROUND

The residential treatment concept has its
foundation in the halfway house program origi-
nally developed for men returning from prison
to the outside world . Residence in the halfway
house, as its name implies, was an intermediate
stage between prison and freedom, during
which the ex-convict could readjust to normal
responsibilities, look for a job, and resume
an independent life, all within the security of
the house . It was a temporary situation provid-
ing bed, board, advice, and company . From the
halfway house the newly freed man was ex-
pected to begin an independent, constructive
life .
The basic attribute of the halfway house was

that it provided independence within a frame-
work of emotional and financial security . The
house was used for adults as well as juvenile
ex-offenders. Perhaps the most famous house
for adolescents is the Highfields House, estab-
lished in New Jersey in 1948 . Highfields was
the model for virtually all the initial juvenile
halfway houses . The concept has spread widely
because of its humane approach and its re-
corded successes, until presently the residen-
tial treatment concept is being used for nar-
cotics treatment, youth offenders, probation
cases, and social service shelters .

Unlike the original halfway house, which was
a way station between prison and the outside,
the residential treatment centers presently are
operated for ex-offenders as well as for those
with no criminal conviction who are referred
to the program . The efficacy of this approach
is considered to lie in the residential, as
opposed to the institutional, character of the
facility-maximum size is usually between 25
and 30--and in the treatment of residents
rather than their punishment or neglect .

TARGET POPULATION

Community-based residential treatment cen-
ters are now being operated for a variety of
programs . Correction, narcotics, and probation
agencies now include residential, neighbor-
hood-based programs as part of their treat-
ment spectrum . Youth agencies, on both mu-
nicipal and state levels, operate programs
for adjudicated youths as well as youths re-
ferred from family court as a condition of pro-
bation or referred from public or private
agencies with parental consent .

Private agencies also operate residential
facilities for young people referred from their
family counseling bureaus with attitudinal or
behavioral problems . Among private drug treat-
ment programs, the "house" concept is widely
used, with many variations ranging from in-
city programs to monastic retreats .
Whatever the program, the target population

includes those young people who express a de-
sire to improve their life ; those who can relate
to people-adults, peers-either negatively or
positively, but who are willing to deal with
others ; those who can recall their past and are
willing to discuss it ; those first offenders who

would be brutalized by a large institution or
even those who are not convicted of crime but
need a release from pressures in the home
environment .

GOALS

The basic goal of this type of program is treat-
ment, rather than punishment, for antisocial
behavior . Other goals usually are control of
activity within the facility and in the immediate
neighborhood, services for the residents (i .e .,
medical, educational, employment, recreation),
and proper administration of the total program .
The purpose of this report is not to delve

into the conceptual foundations too deeply,
especially since these vary from agency to
agency, but to set forth some general goals
and examine how these can be translated into
an architectural approach (see "Architectural
Considerations," below) .

Treatment in these centers is currently
focused on peer group interaction . Through
the use of pressure from peers in group therapy

sessions, individuals are forced to deal with
their behavior, its motives, and its conse-
quences . These therapy groups, with no more ,
than 10 to 12 members, are led by staff mem-
bers . Ideally, members of the group should
share living and sleeping areas in the program .
This becomes an important design concern .
Individual counseling is also done by various
staff members, from ex-residents through
psychiatrists . An important aspect of treat-
ment comes through coping with the simple
routine of daily living with peers, neighbors,
employers, teachers, and staff. Exposure to
nonprofessional staff, like the women cook
or custodian, provides important links to par-
ental or big-brother figures . Often the cook is
the only woman accessible to the young resi-
dent in the facility .
Control in the residential center is not

applied as it is in the prison, with walls and
barriers, but instead it is implied through be-
havior standards set by the staff and peer
group . In this way, self-control will hopefully
become internalized and remain active while
the resident is out of the facility and especially

Illustrative Area Requirements

(Typical Program for 21 -bed unit-intended only as a guide)

'Gross = 1 .5 net ; includes mechanical equipment space, corridors and stairs,
toilets and baths, janitor's closet, custodian's room, construction thickness .

Space Area, sq ft Remarks

Administration :
Director's office . . . . . . . . . 175
Secretary, reception, files . . . 200 Preferably near entry for control .
Assistant director 150

Interview offices, 2, at 200 For private interviews between
100 sq ft each resident and caseworker

Kitchen . . . . . . . . . . . . . . . 350
Food storage, garbage room, 250 Depends on purchasing patterns
and receiving room and delivery schedule of

supplies .

Dining room Icapacity : 30). . . . . . 600 Family-style service . No serving
counter . Staff and residents
share dining room .

Lounge . . . . . . . . 600 Quiet activities .
Recreation . . . . . . . . . . . . . . 600 Active activities .
Public toilet . . . . . . . As required Men's and women's lavatories

accessible to above spaces .
Bedrooms, 21 at
100 sq ft each . . . . . . . . . . 2,100

Residents baths . . . . . . . . . As required 5 WC ., 5 lavatories, 5 tubs
or showers .

Counselor's bedrooms,
2, at 150 sq ft each . . . . . . . 300

Laundry room . . . . . . . . . . As required
Linen storage . . . . . . . . . . . . As required
Director's apartment . . ., . . . . 1,500 Should have private entrance .

Ne t total . . . . . . . . . . . . . 7,025
Gross total' . . . . . . . . 10,725



Fig . 1

	

Kitchen planning concepts in a suburban residence .
In this enlarged plan of a kitchen it can be seen that location near the entry yields several benefits : the cook has full-time

view of entry and parking lot ; ease of deliveries; interaction of woman cook with boys-boys do chores in return for snacks

and recognition . Visual control : view of parking and entry . Aural control : vending machine noise, door hinges tell of activity

at door . Interpersonal control : most boys use entry at kitchen side while staff end secretaries use entry at office side . Kitchen

has more action, more status, more snacks .

after he has left the program . Of course, audio

and visual control are necessary for general
security . Ease of supervision should be built
into the building so that staff can generally
see and hear what is happening without delib-
erate snooping .
Access is usually through only one door,

and this will have to be controlled in order to

keep track of who comes and goes . Electrical

security devices include remote sensors for
doors, closed-circuit television, smoke detec-
tors, etc . These devices are used only with ut-

most discretion, especially the television eye,

since they could seriously compromise the
treatment approach .

Services such as medical care, education,

employment, and recreation may be supplied

by the facility but should ideally be accessible

in the community . Since most programs stress

learning to adjust to 'real life," education,
recreation, and employment in the neighbor-

hood are encouraged . Larger facilities may
have to provide these services ; the more com-
munity services are available, of course, the

more economical and effective the smaller pro-

gram will be, insofar as it simulates home
environment .

Administration varies according to the facil-
ity . Basic staff usually includes a director,
assistant director, secretary, live-in counselors,
visiting counselors, and cook . According to the

type of program, teachers, social workers, and

work supervisors may be included as optional .

Since therapy groups include all or half of the

residents, they are usually run by the director

or his assistant with the aid of the counselors.

This minimizes staff numbers and maximizes

interaction .
Quarters are often provided within the facil-

ity for the director and/or assistant director

(sometimes including family) as well as the live-

in counselors . The director's quarters ought

to be distinctly separate but adjacent ; live-in

counselors reside within the facility, adjacent

to their respective groups . Live-in directors

are a departure from institutional precedents

but are quite frequent in this type of pro-
gram . When staff and residents live together,
confidence and stability are encouraged . The

architect should keep in mind the privacy re-
quirements of the family in residence . Since

programs are located in a community, isola-

tion of the live-in family is less a problem than

it would be on the grounds of an institution .

With regard to the tabulated area require-
ments, it should be noted that

- Twenty-one beds is an arbitrary size, used
here for illustration only . Any program with a
few less residents will not efficiently utilize
the facilities listed ; any program with a larger

number of residents might lose the residential
quality . Nurnbers will vary from agency to
agency, but rule of thumb puts optimum size

between 21 and 30 . The total population should

ideally be a multiple of a therapy group .
- Making efficient use of administrative

staff while maximizing residential milieu is the
rationale for the seven-bed-unit approach .
Three physically separate seven-bed units are
each run by a pair of houseparents, all under
the supervision of one administrator . Neighbor-
hoods apparently accept seven more readily
than twenty or thirty new young residents,

especially since seven youths plus two house-
parents can move right into an existing two-
family horne. Renting the home keeps it on the

tax rolls . One seven-bed unit was set up in an
apartment in a New York City housing project .
The seven-bed unit operates like a private
household and has just about the same type
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of residential requirements that a family of

nine has .
" Certain spaces, like lounge or recreation

spaces, can be made accessible to community

groups for their use . These spaces should have

access directly from entry and should adjoin
public toilets . Directors like to make their

facilities available to neighbors in order to build

good relations .
" The irreducible design element in this type

of program is the therapy group . The residents
who share the same group therapy sessions are
usually grouped together in sleeping areas,

so that throughout the design the group's size

and integrity ought to be reflected in the lay-
out of the various spaces .

SITE SELECTION

The entire concept of community-based resi-
dential treatment hinges on the location of the

facility in a neighborhood setting similar to that
to which the resident will return .
Each locale will have different criteria for site

selection . Each will have specific problems .
The most common problems are zoning restric-
tion, building code restrictions, and the opposi-
tion of local residents . Local resistance can
be quite intense initially ; one architectural
reaction to this problem is to purchase and

renovate an existing building in order to keep
low visibility . For such purposes programs
should be kept to smallest size feasible (see
table, above, showing area requirements), like
the seven-bed unit . Leasing a building keeps

it on the tax rolls . Renovation can be a trap

if the building is not sound ; examine founda-
tions and floors, and especially plumbing, elec-

trical wiring, and heating . Client's patience can

be worn very thin and extras can mount on a

bad choice . (See "Special Considerations"
below .)
Programs should be near transportation to

schools, jobs, recreation . The more outside
services are accessible to the residents, the

less services the program itself needs to pro-
vide . Likewise, proximity to transportation will
make it easier to attract staff personnel and for
visitors, family, university consultants, etc ., to
reach the program . On-site parking spaces may
be compulsory in some suburban neighbor-
hoods .
Where conditions permit, an outside recrea-

tion area is desirable . In the urban facility,

the rooftop of a new building can be made to

fill this function provided that it meets local

codes . Too much land around a program can,
however, isolate it from the community and
reinforce an institutional attitude on the part

of residents and staff . The spatial distance be-
tween community and facility can often be
overcome by mechanical means ; the social
distance between the two roust be overcome
by staff and residents in order to allow the pro-
green to bear fruit . Making spaces available to

local groups, for example, decreases the social
distance between home and neighborhood .
Proper site selection can accomplish much in

reducing social distances .

ARCHITECTURAL CONSIDERATIONS

This discussion of some typical areas of the
building designed is intended to be illustrative,
not definitive . It gives an indication of the vari-
ous interwoven considerations---economic,
behavioral, administrative-that play upon the
design process .

Territory and Status

For the architect, two key conceptual tools in
arranging spaces in a facility like this are
territory and status . The provision of clearly
defined territorial boundaries private, same-

public, public--in institutional situations is an

aid to residents in guiding themselves and their
actions . Certainly territory-one's room, one's

den-is at issue even within a family, and still

more so in a program, regardless how intimate
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or small-scale . As intimacy and trust increase,
the pressure to defend territory seems to de-
crease . That is the point when some programs
remove locks from personal belongings--to
test out the group's attitudes .

Likewise by sharing territory, one shares an
extension of onself . When the cook asks resi-
dents to help, to do favors, run errands, she
returns the favor by sharing her territory-her
status-with the youngsters . By the same
token, some spaces have no status . The noto-
riously empty "lounges" in some facilities bear
witness to this, while young people crowd into
the room of a favorite counselor . The spaces
in these cases have a certain value because
of the status of their inhabitants, while other
spaces have little or no status . In so intensely
social a situation as the residential center,
the design of spaces must be modulated by
acute behavioral considerations such as terri-
tory and status . Each person ought to be able
to easily identify his territory room and be-
longings, office or kitchen-while at the same
time he should be able to share all or part of it
with another . This goes for both staff and res-
idents . Often staff use their authority to con-
trol or lock off certain spaces, and in the pro-
cess they convey the sense of dominance so
often associated with institutions . The archi-
tect cannot control the inhabitants, but he can
make himself aware of the issues and learn to
modulate the design of space to account for
their relation to behavior . These concepts
territory and status--are only two among
many . Further reference vectors are found
in 'Information Resources," below .

Kitchen

In the smallest facilities (seven-bed), the
kitchen is simply residential in design . Since
program sizes vary, it is not constructive to
enumerate kitchen equipment or kitchen area .
General performance criteria for kitchens are
as follows :

" Residents almost universally help in the
kitchen . This is part of the responsibility of all
residents to lend support to the house . All
equipment, furnishings, and detail should
therefore be of extra heavy-duty construction
since it will be exposed to hard and inexperi-
enced personnel . A safe and easily maintained
design could have tiled surfaces, floor drains,
and metal pan ceilings for fire retardance,
washability, and sound dampening .

" Relation to dining room can be informal,
since family-style service is often used .

" The cook, often the one accessible woman
in the facility, should not be isolated by the
kitchen design . The kitchen should be, if not
central, at least conveniently located in re-
gard to the common and entry areas .

" In smaller programs the kitchen can be
designed as a control point near the main entry
in order to capitalize on the full-time presence
of the cook during the day . This is economi-
cally wise from the staffing viewpoint . Young
people will gravitate toward the kitchen for
available snacks . Figure 1 illustrates a kitchen
serving several goals in a 20-bed program :
food preparation, entry supervision, and in-
teraction of boys and cook .

Bedrooms

Single room occupancy is usually pre-
ferred in these programs . For many residents
this will be the first time that they have had a
private room, private territory, of their own .
For economy, bedroom sizes are usually mini-
mal . While the value of privacy is considered

Fig . 3

	

Schematic plan - first floor.
The first floor is the hub . Use of the lounge by local folks can reduce social distance between program and community, so
it is placed near entry and toilets. Office near entry has a view of inside and outside, of upstairs and downstairs . The eye
and the ear replace the foot for control .



Fig . 4 Schematic plan-bedroom floor .
The concept illustrates a group of private areas or rooms around a common territory, the open yard . Open stairwell gives a

view down each corridor A counsellor lives on each floor . The plan is open, yet each territory is defined .

While the cost per square foot of major reno-
vation can be 20 to 30 percent less than new
construction, a well-planned new facility often
needs less square feet than an existing build-
ing . Ultimately the total costs of renovation
and new construction will not be far apart . As
a rule of thumb, say that if renovation cost is
75 percent or more of comparable new con-
struction, new construction is preferable since
it can be completed faster, will have less con-
tingency costs, and can be designed much
more efficiently .

Mechanical Equipment (H .V .A .C ., electrical, plumb-
ing, elevators) Saving existing equipment may
be false economy for two reasons . First, it may
inhibit efficient, effective planning . Second,

the original equipment may be faulty . Check

existing maintenance and expense record

if available ; this will give an inkling as to past
performance . Installing new mechanical equip-
ment in an existing structure is costlier than
installation in a new structure ; add 15 percent
of equipment cost for cutting and patching .

Code Checklist When considering the renova-

tion potential of an existing budding, some

basic factors ought to be considered .
a. Multiple dwelling codes and/or social

service regulations may place restrictions on

the number of occupants per room, regardless
of room size . Check applicable codes to de-
termine the building's capacity for sleep-in
occupants .
b . The required fire protection devices

(alarms, smoke or thermal detectors, sprinkler

systems) are based on the construction classi-

fication of the building ; its area and height ;

and the number, age, and physical condition of

its residents . When considering renovation,
check the area, height, and construction class

of your building against the fire protection re-

quirements of the building code as well as

municipal or state social service regulations .

Fire protection regulations for public agencies

are strict even when there are as few as seven

or nine residents in a standard residential

dwelling ; certainly they are far stricter than

requirements for one-family dwellings .

A new water service and sprinkler systems

can be expensive in urban areas . Additional
expenditures for a pump to provide adequate

water pressure may be needed . In some areas,

a water meter must be attached to the sprinkler

system by law .
c . Egress requirements are usually strin-

gent . The entire building (especially if multi-

storied) should have two means of egress via

fire-rated corridors and openings . Assembly

areas (dining, auditorium, lecture) should also

have direct, unobstructed egress . One egress

may be acceptable if protected by sprinklers,

smoke or heat detector, and alarm system .

d . Local fire departments may also have

rules calling for special equipment for group

occupancy structures : smoke detectors, start"

systems, fire extinguishers, and perhaps per-

sons trained in emergency techniques .

a . Rooftop areas, especially in urban sites,

often have the potential for excellent recreation

areas when proper protection, egress, and area
requirements are met . Rooftops may require
separate certificate of occupancy .

f. Floors should be capable of carrying the

large live loads required for assembly areas
(dining, auditorium, recreation, corridor) . It is

often difficult to prove live load capacity to a
building department if the original plans of an

old building are lacking . Replacing existing

floors with capable floors is tricky and expen-

sive .

sible, just as a well-designed house enables

a mother to keep track of her children, either

indoors or out . The architect has at his disposal

three unobtrusive supervision methods : aural,
visual, and movement supervision . The rela-
tion of corridors, windows, and key rooms
like kitchen and offices, will enable staff per-
sons to hear if not see the activity of the house .
Open stairwells (building codes permitting)
and courtyards carry sounds . Sounds carry
messages . By locating vending machines prop-

erly, the cook in the illustrated kitchen (Fig . 1 )

can keep track of activity near the door . Visual
supervision is the most difficult to achieve

without resorting to long corridors, view

panels on bedroom doors, etc . By using hard

materials in key areas, sounds can be rein-

forced and transmitted . The control of move-

ment through architectural design can en-
hance supervision . Judicious placement of
entry, kitchen, and lounges-the natural gravi-
tation points of hungry teen-agars -- can
ensure a view of moving people by staff . A
window overlooking a parking lot or an office
by a stairway are effective means of super-
vision in a small center . See accompanying
diagrams (Figs . 2, 3, and 4) .

SPECIAL CONSIDERATIONS

Renovations

Renovations are attractive to many agencies
because of the public pressure. for action and
the budget restrictions on capital construction .
When operating with a tight schedule or a tight-
fisted comptroller, the lure of renovation is
strong . Under such conditions, renovation
should not be extensive . Mechanical, electri-
cal, and plumbing facilities should be in good
enough condition to remain, otherwise cutting
and patching for a new system will drive up the
cost . Extensive renovation is exceedingly time-
consuming and contractors competent in such

work are scarce and expensive . The only rea-

son to consider renovation on a large scale
would be if the building has special historic
or esthetic value to the community or the pro-
gram .

great, it is important to arrange the individual
rooms so that the resident cannot deliberately
isolate himself from the activities of the pro-
gram .

" Dormitories and four-man rooms are often

used, while two-man rooms are often discour-
aged because of aggression, turnover rates,
and homosexuality . In the dormitory situation,
the strains of daily communal living are mul-

tiplied . The supply of private 'territory" is
at a minimum and constantly subject to aggres-
sion, theft, damage, etc . In dormitory design,
therefore, it is important to give thought to pro-
vision of easily identified and defensible terri-
tory in the form of furniture, storage, shelving,
bed, textured or colored floor surface or change
in floor levels, ceiling heights, etc . (see Fur-
nishings, below) . For most residents, their
sleeping area and belongings constitute their
entire worldly possessions ; therefore the main-
tenance of these becomes very important . The
diagram (Fig . 5) indicates an approach to creat-
ing an immediate private zone around the bed,

providing easily defined space and lockability
and meeting personal storage needs .

Control

Residential, community-based programs usu-

ally require no overt physical constraints on

residents . No walls . No locked doors . Instead

of physical control, these programs aim ini-

tially at developing a sensitivity to social con-

trol in youths and ultimately at a sense of
self-control . The mechanisms for creating
these internal controls are group therapy ses-

sions, individual counseling, exposure to com-

munity living from a stable, supportive rest-

dential base, and a frankness and intimacy

among staff and residents . In short, the aim is

to simulate a domestic environment with
responsibilities shared by youths and staff .

For this reason, residents must help in the

kitchen, residents and staff eat together, and

staff lives on the premises (with family or with-

out) .
Physical controls in the traditional sense are

usually not used . Nevertheless, a certain mea-

sure of supervision by the staff must be pos-
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Graphic concepts of territory in group living .
Jai Undefined territories . Definition of territory varies from occupant to occupant, depending on his status within the peer
group . (b) Defined territories . Definition of public, semi-private, and private areas is accomplished by using architectural ele-
ments . Therefore, size and shape of private territory are not dependent on individual's status . Private areas can be
defined as zones within a dormitory or as individual rooms along a corridor . See accompanying diagrams . (c) Dormitory
with defined territories Bed and lockable storage units (see enlarged sketch) form private territory zones along semi-
private walkway . Walkway can be defined by using space texture, color . Idl Private territory .

Building Codes These can be flexible . If a
particular building is well suited to your needs
and yet cannot be made to comply with local
codes in certain categories, a reconsideration
may be requested based on need and on a will-
ingness to provide extra safeguards or conces-
sions in other categories of the code .

Leasing
The leasing of small, sound residences ready
for immediate occupancy has been done for
seven-bed units . This is the quickest and least
obtrusive means of filling the architectural
needs of a program, since the houseparents
and residents move right in without disturb-
ing the physiognomy of the neighborhood .
The decision to lease or buy will be made ac-
cording to the agency's financial policy . Leas-
ing keeps the property on the local tax rolls ;
this can be a benefit when developing rapport
with the community . The relatively modest
investment in such a situation gives the agency
great freedom to cope with a changing neigh-
borhood, changing treatment concepts, or bud-
get fluctuations by returning the lease or allow-
ing it to lapse when the facility is no longer
viable .

CONSTRUCTION, FURNISHINGS, AND SPECIAL
EQUIPMENT

Construction
" Generally, surfaces should be finished to

provide ease of cleaning or painting, resistance
to heavy wear and defacement, fire retardance,
end noise dampening . The general starkness of
such surfaces in bedrooms, corridors, stair
halls, etc ., can be relieved with use of chro-
matic colors and, in the lounge areas (for ex-
ample), by use of carpet on floors and walls .
Youngsters usually respond to unusual tex-
tures and strong colors . Administrators usually

Health
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do not . Sound dampening increases the inti-

macy of a room and lessens the institutional
feeling .

" Glass areas should be kept small ; large

areas ought to be tempered or wireglass . Win-

dow dimensions-opening size, height above
finished floor--should reflect the more inti-

mate stele required for children in a domestic

setting .
" Hardware . The open nature of residential

treatment usually calls for nothing more than

a sturdy grade of domestic hardware . This will

depend on the program director . All individual

bedrooms and offices should have key locks ;

provide a master key for staff personnel . Bath-

room privacy is kept intact normally, with

doors on all toilet stalls .

Furnishings

Domestic furniture, sturdy, ample, and color-

ful, fills the bill for most areas, including

dining, lounge, and group rooms . Bedrooms

are discussed below . In many programs
residents build their own furniture as an econ-

omy measure . Some administrators believe

that residents take better care of such furniture

and equipment than of ordinary institutional
furniture . Administrative areas require file
cabinets, typing desks, etc ., all of which should

fit into the domestic scale .

Individual Bedrooms

	

These should have a writing

and reading surface, clothing storage (hanging
and folded), suitcase storage, seating for two

or three, and a single bed . Storage areas should

have key locks, as should the room doors .

Seating and storage might be built in and/or
incorporated in the architecture (a window

seat, for example) . Ample tack board and

shelves should be provided for pinups, posters,

etc . For many residents, especially young

people, this will probably be the first time they

have had a private room ; the room is consid-

ered an individual's "territory" end as such

should be susceptible to some rearrangement

according to his/her idiosyncrasies-often the

arrangement of a room will give the staff an

indication of the occupant's character .

Group Bedrooms or Dormitories

	

These should pro-

vide the same basic "territorial" needs as the

private rooms : sleeping, sitting, writing/read-

ing, locked storage, display surfaces (tack

board, shelves) . The necessity for easily identi-

fied and defensible territory is acute in institu-

tional programs, especially in communal living
arrangements, since there is less privacy in

these circumstances . Conflict between resi-

dents is lessened when personal belongings

can be securely stored . Some programs remove

locks when they feel that introgroup trust has

been built up . The architectural solution to this

territorial question has an important impact

on group living . In a dormitory situation, com-

pact, foldaway territory provides one type of

solution . See Fig . 5 .

Special Equipment (Optional)

" Intercom between staff areas
" Emergency lighting and power system

" Central smoke detection system and/or

fire alarm system

" Closed circuit television and videotape

facility for group therapy sessions
" Master antenna system
" Elevator
" Garbage disposal or condenser

INFORMATION RESOURCES

Agencies

The following agencies either operate com-

munity-based, residential treatment centers
themselves or advise on and regulate the opera-

tion of such centers . Contact agencies of a sim-

ilar nature in your area for material, permission

to visit, and interviews with staff and admin-

istration . Most programs are quite enthusiastic

about visitors . Those listed are intended only

as examples of such agencies . The persons

named are those with whom the author has

been in communication .

New York

New York State Division for Youth
2 University Place
Albany, N.Y . 12205

Operates rural end urban programs ranging

from 7-bad units to 60-bed camps .

New York State Department of Social Ser-
vices
1450 Western Avenue
Albany, N .Y . 12203

Responsible for designing and operating public
programs and for regulating and licensing
private programs of various sizes .

California
State of California
Department of Corrections
California Rehabilitation Center
P .O . Box 841
Corona, Calif . 91720

Operates many treatment modalities within

a large compound end has experimented with

concepts in innovative institutional living .

Florida

State of Florida Division of Youth Services
311 South Calhoun
Tallahassee, Fla . 32304

Operates youth programs on a residential
scale at several urban end suburban locations
and is expanding these facilities rapidly .

Ohio
International Halfway House Association
2316 Auberncrest
Cincinnatti, Ohio 45219

Organization representing halfway houses
of many modalities, run for many types o
individuals by both public and private agencies
A good central source for locating progremi

in practically all the states of the Union .

Federal
National Clearinghouse for Criminal Justice

and Planning
Department of Architecture
University of Illinois
1102 W . Main St .
Urbane, 111 . 61601

National Institute sponsors inventories of

current correctional programs, research into

correctional modes, end demonstration proj-

ects . Contact the Institute for list of projects

and publications .

Publications

Most agencies produce many unpublished

but informative papers, monographs, mem-

orandums, etc ., dealing with their particular

approach . Theme are valuable and should be

ferreted out . A representative sampling of pub-

lished material follows :

Design for Change

Model Treatment Program
Bradley, Smith, Salstrom
National Council on Crime and Delinquency
Crocker/Citizens Savings Bank Building
Sacramento, Calif .

A project, sponsored by the Ford Foundation,

which studies the restructuring of the entire

treatment milieu-staff, clients, administra-

tion, architecture .

The Non-Prison

A New Approach to Treating Youthful
Offenders
Bruce Publishing Company
Milwaukee, Wis . 1970
Introduction by Richard McGee,

Book version of Model Treatment Program .

Survey of Halfway Houses in the United
States

Oliver J . Keller
Center for Studies in Criminal Justice,
Chicago, Ill ., 1966 .

Youthful Offenders at Highfields : An Eval-
uation of the Effects of Short-Term Treat-

ment of Delinquent Boys .

H . Ashley Weeks
Ann Arbor, University of Michigan Press,
Ann Arbor, Mich ., 1950 .

The Hidden Dimension

Edward T . Hall
Anchor Books, Doubleday & Company, Inc .,
Garden City, N .Y ., 1969 .

Study of proxemics, the distance regulations

in the animal world and in man's culture . A

good, basic book on spaces and their mes-

sages .

On Social Control and Collective Behavior

Robert Ezra Park
Selected papers, edited end with introduction

by Ralph H . Turner,
University of Chicago Press, Chicago, ill .,
ca . 1967 .

A good sampling of this sociologist's work

and views, including concepts of social dis-

tance and human ecology, both basic and vital

to architectural design .

Others Basic readings in "social ecology"
and behavior can be found in the works o1

Erving Goffman, Humphrey Osmond, Robert

Sommer, et al ., both in book form and in pe-

riodicals .
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GENERAL HISTORY OF MULTIPHASIC
SCREENING

Present multiphasic screening programs could
be considered an extension of the mass chest
x-ray program begun in the 1940s. As the in-
cidence of tuberculosis declined, the useful-
ness of these particular screening units dimin-
ished. However, in the 1950s with the control
of most acute diseases, there was a renewed
interest in chronic disorders and mass-screen-
ing for them .
Today, not only the medical profession but

also business and industry are beginning to
realize the importance of preventive medicine .
Some examples are: the Kaiser Foundation,
an industry-founded trust in California, offers
computerized screening to its 1 .5 million mem-
bers ; the Metropolitan Life Insurance Company
plans to provide automated tests for over
50,000 employees; and the Cannery Workers'
Union in California, which can screen 20,000
workers during the three-month canning sea-
son, makes multiphasic screening available
to its members in three 60-ft long trailers .

This use of comprehensive screening both
in specialized clinics and in mobile units is the
beginning of providing preventive medical
care and health education for all people .

FUNCTIONAL ANALYSIS

The following is a resume of tests that could
be performed in a multiphasic screening unit .
Some procedures are more sophisticated than
others and, therefore, might be more difficult
to adapt to this situation . The more common
tests are enumerated : however, this order
does not necessarily reflect proper test se-
quence . Equipment necessary for the various
stations has been included with the appropriate
test description.
The screenee presents his appointment card

to the volunteer or receptionist . This may be
in the same area as registration or it may be in
a separate location .

History

A semienclosed cubicle or private room is
desirable for registration in order to obtain
an accurate medical history . The screenee
may be reluctant to answer personal ques-
tions in an area where others may overhear
him . One solution to this problem is to have
the screenee fill out a history questionnaire
of home before his appointment ; however,
those who do not read or speak English fluently
and those who are illiterate may need help in
answering these questions. During return
appointments, screenees should fill out an in-
terval medical history .

Relocatable Multiphasoc Health Screening,
Research and Graduate Center, School of Arch-
itecture, Texas A & M University, College Sta-
tion, Texas Health Services Research, Federal
Health Programs Services .

Dressing Area

Dressing areas may be provided for use be-
fore or after cardiopulmonary tests, chest
x-ray, mammography, thermogrophy, pop-
smear, and proctoseopy/sigmoidoscopy . The
screenee removes all clothing to the waist
and dons a radiolucent disposable gown .

Anthropornetry

At this station, the screenee's height, weight,
and temperature will be measured and re-
corded . Various other body measurements
may be taken at this time for anthropometrical
research projects . A skinfold thickness test
(subscapular and triceps) is performed to deter-
mine the degree of obesity . (See Fig. 1 .)

Vision

The screenee may be examined for visual acuity
with a Snellen chart or various types of stereo-
scopic screening devices may be used to test
for fusion, acuity level, color and binocular
vision, thus eliminating the need for a Snellen
chart . (See Fig. 2.)

After receiving proparacain HCI eye drops
or a similar medication as a topical anesthetic,
he is tested for glaucoma, increased intraocular
pressure, by means of a tonometer . If the elec-
tronic tonometer is used, no drops are needed .

He is prepared for retinal photography with
phenylephrine HCI or similar drops in one eye
20 minutes before the test to dilate the pupil .

If photography is not used, he may be ex-
amined with an ophthalmoscope ; however,
this requires trained personnel .

Retinal Photo

A fundus camera is used to take a 35 mm
photograph of the retina 20 minutes after
mydrialic eye drops are instilled to detect any
pathology (e .g ., disc changes, retinal arterio-
sclerosis, hypertensive angiopathy, diabetic
retinopathy, etc.) . Depending on the type and
strength of mydriatic drops used, the 20-
minute limit may be exceeded . (See Fig . 3.)

Hearing

Hearing perception is tested through measure-
ment of tone thresholds . Various frequencies
ere tested using increasing and decreasing
tone volumes. Audiometric testing may be pri-
marily self-administered by means of a special
audiometer . Quality of the earphones is more
important than the degree of soundproofing.
(See Fig. 4.)

Glucose Ingestion

The screenee is given a 75 gm glucose medium
to ingest . This may be dispensed in bottles
or in a refrigerated carbonated beverage unit .
The time of administration is recorded on the
appropriate card . At the end of one hour (deter-
mined by the screening unit), a blood sample
will be drawn and tested for glucose . Testing
exactly on the predetermined hour is vital to
this tests accuracy .
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Besides diabetes, numerous latent conditions
may result in abnormal glucose levels .

Dental

This station consists of a dental and soft tissue
examination . Disposable instruments may be
used . Teeth are not cleaned or filled in the unit .
(See Fig . 5.)

Cardiopulmonary

Vital Signs The screenee lies down on an ex-
amining table where his pulse, respiratory rate,
and blood pressure are checked and recorded .
With the monitor shown, temperature may
also be taken . Modular monitoring equipment
is available which measures and digitally dis-
plays vital signs, including the respiratory rate .

Electrocardiogram An electrocardiogram is
taken to detect abnormal cardiac rhythm, con-
duction disturbances, myocardial damage,
coronary insufficiency, and other conditions
which alter the normal electrical activity of the
heart . The most common method of electro-
cardiography in this country today employs
twelve leads (I, II, III, aVR, aVL, aVF, V1, V2,
V3, V4, V5, V6), taken sequentially . An EKG
may also be recorded using a single oblique
chest electrode . Cady has described a method
by which he determined that the "ordered
importance of standard electrocardiographic
leads were leads V6, V2, and III ." An EKG
chair has been developed, but it is not yet in
production . It consists of an electrocardio-
graph and an ordinary artificial leather re-
clining chair with lithium chloride impregnated
electrodes . (See Fig. 6.)

Graded Exercise Tolerance EKG

	

A preliminary EKG
is recorded . If this is normal and there is no
prior history of significant myocardial damage
or ischemia, an exercise EKG may be per-
formed to help detect coronary insufficiency.
This should riot be done without a physician
present because of complications that could
arise in performing such a test on older pa-
tients and members of other high-risk groups .

Phonocardiagfam

	

This test is done to record and
detect heart murmur and abnormal heart
sounds . (See Fig. 7.)

Spirometry The screenee is shown how to use
the spirometer (or vitalometer) to determine
lung capacity . He exhales into the disposable
mouthpiece of a vitalometer tube or into the
large double-lumen catheter of a spirometer .
The amount of exhaled air and the flow rate
indicate the degree of respiratory impairment .
A more basic test consists of measuring the
screenee's chest circumference before and
after inhalation . If inhalation does not increase
the dimension properly for age and sex, there
is some degree of respiratory impairment .
(See Fig. 8.)

%-Ray

Chest A 70-mm posterior-anterior chest x-ray
is performed to determine pulmonary, cardiac,
or neoplastic conditions . High speed proces-
sors currently on the market can be used to
develop films in approximately 90 seconds . If
70-mm x-ray is used, a radiologist familiar
with such films must be used for their inter-
pretation . (See Fig . 9.)

Flat Plate of Abdomen

	

A flat plate x-ray may be
taken to visualize any abdominal pathology.
(See Fig. 10 .)

Fig . 5

	

(a) Dental chair . (b) Light, instrument table, cuspidor. (c) Sterilizers. (d) Light and cuspidor .

Fig . 6

	

(a) Monitor (B/P, pulse, temperature) . (b) Electrocardiograph (connectable to computer via phone) . (c) EKG
table . (d) EKG chair .

Fig . 7 Phonocardiograph .

Fig . 8

	

(a) Spirometer (portable) . (h) Spirometer (connectable to computer) .



Fig . 13 (a) Thermogrephic display unit . (b) Scanning
camera .

Fig . 12

	

Mammography Unit .Fig . 11

	

(a) Panoramic dental x-ray unit with controls. (b) Dental x-ray chair . (c) Controls and wall-mounted dental
x-ray unit . (d) Dental x-ray unit (portable) .

Fig . 10

	

(a) X-ray unit (14 by 17 in .). (b) X-ray cassette
holder (14 by 17 in .) . (c) Developer (rapid process) .

Fig . 9

	

(a) X-ray unit (70 mm). (b) Developer (70 mm).
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Fig . 14

	

(a) Compact multiple channel analyzer . (b) Blood count unit . (c) Centrifuge .

Fig . 15 Microscope . Fig . 16 Jet injector.

Dental

	

Both panoramic and apical films of the
anterior incisors may be taken at this station .
(See . Fig . 11 .)

Mammography Various x-ray views are taken
of each breast to visualize neoplastic condi-
tions in menopausal women . (See Fig . 12 .)

Thermography

This test is performed on menopausal women
to determine the presence of breast tumors,
which are shown by an increase in thermal
level at the tumor site . It is more time consum-
ing than a mammogram, since a "cooling
down" period of approximately 10 minutes
is required (in order to obtain accurate thermal
patterns of body heat emitted from the skin's
surface) . The screenee then sits on a stool 10
ft from the infra-red scanning camera, in which
the natural thermal radiation from the breast
is recorded and converted to thermal patterns
on the cathode ray tube . These patterns may
be photographed . Three thermograms (one AP
and two oblique) and approximately five iso-
therms (superimposed pictures which map
thermal levels) may be taken . (See Fig . 13 .)

Laboratory Tests

Blood

	

Blood chemistry tests can be performed
by means of automated multichannel analyzers
using a minimum of sample . Techniques such
as automatic reagent addition to sample,
synchronous flow techniques, reagent-sample
mixing by centrifugal force, tune-controlled
incubations in self-enclosed plastic packages
containing chemical reagents, and automatic
presentation of sample plus reagents to a color-
imeter or spectrophotometer are all available
at the current state of the art . Automatic
sample blanks and removal of protein or other
interfering substances by dialysis can also be
accomplished . There are a large number and
variety of clinical tests available in different
combinations and these comprise almost all
of the commonly requested chemical param-
eters . All multichannel devices currently avail-
able possess the capability of interfacing to
computers either directly or indirectly (paper
or magnetic tape, data cards, ate .) and inde-
pendently produce bar chart or printed output .
CBC (complete blood count) and STS (sero-

logical test for syphilis) should be done on all
specimens . Automated equipment is available
for both of these tests . The blood sample may
also be checked for the presence of the rheu-
matoid factor (indicative of rheumatoid arthri-
tis) by means of latex fixation test . (See Fig .
14 .)

IlrinalySIS The urine specimen is obtained in
the unit . Toilet facilities may be provided near
the lab . It should be tested for color, specific
gravity, pH, sugar, albumin, acetone, and
bacteria .

Parasite Detection Depending on the needs
of the screening group and the geographical
location, tests to detect parasites may be
necessary . Gross examinations of the feces
may reveal the presence of worms ; however,

a microscopic examination may be necessary
to detect parasite eggs and small worms . (See
Fig . 1 5 .)

Immunization

Space may be provided for administering im-
munizations against communicable diseases

Fig . 17 (a) Examination light . (b) Examination table. (c) Stool. (d) Vaginal speculum . (e) Examination table . (f)
Proctoscopes, sigmoidoscopes, battery box for light .

Fig . 18

	

Achilles reflex meter . Fig . 19

	

Pressure tolerance set.



Fig . 22 Work flow of unit with 18 stations . Square
and diamond symbols indicate critical interdependence
between tests .

be used to record the test results . (See Fig .
18 .)

Pressure Tolerance

	

This test is performed on the
Achilles tendon to determine the pain threshold
of each screenee in order to test for neurolog-
ical damage . (See Fig. 19 .)

Psychological Questionnaire
The screenee either fills out a psychological
questionnaire or uses prepunched cards,
placing them in yes or no, true or false slots
where the results may be tabulated by com-
puter. This test may be performed to evaluate
the screenees mental processes (association,
intelligence, imagination, emotion) as well as
his responses to various stimuli . Various tests
can be used .

Health Education

All screenees should receive specific health
counseling at each screening station during
or after each test . In addition, provision could
be made for a special health education station
at the end of all testing procedures for (1) any
further questions that may have arisen, (2)
guidance regarding the follow-up process, and
(3) general health information. This instruction
could be done by persons such as physicians,
registered nurses, health educators, or trained
volunteers .

Visual Aids At this same station, provision
should be made for showing health related
slides and films and using a rear-screen pro-
jector . (See Fig. 20 .)

Library

	

Asmall library area should be provided
in which printed health brochures are trade
available for the screenees to take home .
Health related magazines as well as basic
books on health and hygiene should be made
available for reading in the unit .

Fill

	

20

	

(a) Slide projector . (b) Movie projector,

	

16

	

Fig. 21

	

(a) Anenlarged data collection sequence for multiple health evaluation, usable in either a dual automobile or a
min

	

(c)

	

Table

	

model

	

and

	

freestanding

	

rear-screen

	

small transportable unit (12 phase) . (bl A comprehensive data collection sequence for multiple health evaluation, usable
projectors .

	

in a complextransportable unit (17 phase) .

Such as diphtheria, measles, polio, smallpox,
tetanus, typhoid, and whooping cough (pertus-
sis) . Those which are given depend on individ-
ual, area needs and age groups . (See Fig. 16 .)

Tuberculin Skin Testing

This method of testing for tuberculosis is
better than a chest x-ray for preliminary case
finding in low risk groups . If the screenee
develops a positive reaction after 48 hours, he
may then be given an x-ray to confirm or rule
out active pulmonary TB .

Pap Smear

Pap smears to detect cervical cancer may be
done on all married women, single women over
21, those who have been pregnant, and those
under 21 who have proper consent . The excep-
tions are those in the last trimester of preg-
nancy. Disposable vaginal specula are avail-
able . (See Fig. 17d.)

Proctoscopy, Sigmoidoscopy
Examination of the rectum and the sigrnoid
(lower portion of the descending colon) by
means of a lighted instrument (scope) may be
done to detect polyps or cancerous lesions .
Disposable sigmoidoscopes are now available
which eliminate the need for autoclaving or
sterilization (See Fig. 17f.)

Achillsometry

Achilles Reflex This is a test to detect hypo-
thyroidism . The screenee places one knee on a
chair or stool with his foot and ankle extending
over the edge . His Achilles tendon is struck
with a percussion hammer . The reflex action
(plantar reflex and extension) is similar to that
of the knee jerk . It is exaggerated in upper
motor neuron disease and absent in lower
motor neuron disease. A photomotograph may
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Fig . 23

	

Circulation plan (a) 12 stations, (b) 18 stations .
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First Aid

Space for this station should be provided for
the physician or RN to handle any emergencies
that might arise during the screening process.

Basic Test Sequences

Basic patient flow charts are represented in
Fig. 21a and b. The individual health evalu-
ation tests are grouped according to the
ease and convenience of administering each
one, and according to equipment size and/or
similarity . Functional body systems were given
only secondary consideration where grouping
of tests was concerned. Each testing group is
referred to as a phase, with different numbers
of phases comprising a complete data collec-
tion sequence . Testing sequence was deter-
mined by convenience of arrangement and by
required time intervals between phases, e.g .,
20 minutes between instilling mydriatic drops
and taking the retinal photograph . Phases
which are heavily outlined are those whose
position in the data collection sequence may
not be altered because of critical interdepen-

dence with another phase. All other phases
may be rearranged as long as the number of
phases between those marked as invariable
remains constant . (See Fig. 22 .)

Test Durations

Individual test durations have been estimated.
After consulting the USPHS, staff members of
operational multiphasic screening units, nurs-
ing personnel, and medical literature, the fol-
lowing list of assumed times was compiled .
Actual times will very depending on factors
such as the type of screenee, staffing pattern,
and type of equipment used .

Entrance and exit for the screenees are com-
bined, but the unit provides a separate person-
nel entrance . The health evaluation process
consists of 18 phases . Characteristics of this
unit are the separate corridors for men and
women and many separate screening stations
to use during those teats which require their
wearing disposable gowns. After these tests
they will undergo the remainder of the test
sequence together . The unit also contains a
consultation room . (See Fig. 23 .)

Test
Assumed Time,

minutes
Achilleometry . . . . . . . . . . . . . . . . . . 4
Audiometry . . . . . . . . . . . . . . . . . . . 5
Dental exam . . . . . . . . . . . . . . . . . . . B
Dressing . . . . . . . . . . . . . . . . . . . . . 4
EKG, B/P, P, R . . . . . . . . . . . . . . . . 8-8
Glucose . . . . . . . . . . . . . . . . . . . . . 2
Health education . . . . . . . . . . . . . . . . 24
Height, weight . . . . . . . . . . . . . . . . . 3-4
Immunization . . . . . . . . . . . . . . . . . . 4
Medical history . . . . . . . . . . . . . . . . . 24
Mydriatic drops (instillation) . . . . . . . . . 2
Pap smear . . . . . . . . . . . . . . . . . . - . 4-5
Phonocardiogram . . . . . . . . . . . . . . . . 4
Proctoscopy, sigmoidoscopy . . . . . . . . . 12
Psychological questionnaire . . . . . . . . . 24
Registration . . . . . . . . . . . . . . . . . . . 4-5
Retinal photography . . . . . . . . . . . . . . 4-5
Skinfold . . . . . . . . . . . . . . . . . . . . 1-2
Spirometry . . . . . . . . . . . . . . . . . . . . 4
Temperature . . . . . . . . . . . . . . . . . . . 1-4
Thermography . . . . . . . . . . . . . . . . . . 12
Tonometry . . . . . . . . . . . . . . . . . . . . 2
Urine specimen . . . . . . . . . . . . . . . . . 2-4
Venipuncture . . . . . . . . . . . . . . . . . . 4
Vision . . . . . . . . . . . . . . . . . . . . . . . 7
X-ray (chest) . . . . . . . . . . . . . . . . . . 3-4
X-ray (dental) . . . . . . . . . . . . . . . . . . 1-2
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pressing), ceremonial utensil storage and
cleaning, and candle and candlestick storage . A
sink is required, as well as storage cupboards
or closets . This room is beat located near the
altar platform if at all possible .

Optional Support Facilities

Choir Robing Room

	

Depending on the size of the
choir, this room may have to be very specious .
Closet space for robes is essential, and it will
serve the coats of the choir also . Choir robes
should not be stored more densely than four
per foot of hanging. Provide a lockable closet
for women's handbags .
The choir room can also serve as a rehearsal

room if acoustic isolation from the balance
of the building is provided . A piano or small
electric organ would be necessary.

Church Meeting Room

	

Depending on the congre-
gation, the requirements for a meeting or con-
ference room will vary . A small kitchenette is
also desirable .

Expansion Space The sometimes great fluctua-
tions of attendance at worship can be overcome
by programming for expansion space. The re-
lationship to the worship area should be
planned to ensure good sight lines when in use.
If the two spaces are utilized for separate func-
tions at the same time, an acoustic separation
is essential .

Plan Types

Rectangular The most commonly utilized plan
form is the rectangular, with the altar plat-
form at one end and the seating oriented in
rows looking toward the single focal point. A
central aisle is usual. This plan is simple, and
as long an the altar platform is within the con-
gregational volume, there is no excessive "per-
formance" quality . The primary difficulty arises
when the seating capacity exceeds 500, be-
cause the viewing distance becomes overly
long and worshipers in the rear seats expe-
rience a diminished sense of participation .
The illustrated plan (Fig . 1a) shows an entry

stair within the seating from an on-grade vesti-
bule . The rear pews are on elevated steps for
good sight lines. The choir in this case is part
of the altar area . The venting room is on the
vestibule floor level adjacent to the main doors.
While the plan is very simple, the movement is
almost into the middle of the worship space.
This arrangement has some aesthetic impact
as well as counteracting the tendency for wor-
shipers to concentrate at the usually more con-
venient rear seats.

Cruciform Plan forms which have symbolic
significance are not unusual. The altar area is
often in the head of the cross or at the cross-
ing (see Fig . lb) . Depending on the seating
arrangement within the arms of the cruciform
plan, there may be a loss of a sense of congre-
gational unity.
The church shown in Fig. tb is constructed

with glass walls looking into walled gardens.
The altar platform is at the transept . Note that

have an unfortunate "performance" aspect .
Likewise, plan forms which destroy the one-
ness of the congregation are less favored.

Since all faiths place emphasis on the spoken
word, it is important to consider the ability of
the preacher to maintain eye contact with the
congregation . "Theater in the round' is not a
recommended approach for this reason . Great
care must be exercised if the structure requires
columns or piers within the worship space for
obvious reasons having to do with the sight
lines. Although there is no liturgical require-
ment for seating, the length of most services
requires the utilization of a seating device . It
is in this particular aspect that the concept
of flexible use collides with reality . The church
pew has in its favor its relatively modest cost
and its orderly appearance . The much more
flexible individual chair generally requires
more space per person and, even when ganged,
requires straightening by custodial help . The
desire of the congregation for nonworship uses
of the church will determine the type of seating .
It is worth noting that some church plans, with
the assistance of movable altar platforms and
chairs, permit more than one arrangement of
the congregation . This is an attractive possi-
bility for church groups interested in innova-
tion .
Plan types are discussed below. All other

elements of the church building are related to
the worship area . Listed below are the required
supporting facilities .

Entry

	

The minimum function of the entry area
is as a vestibule from the out-of-doors . How-
ever, this space must be sized in relation to the
number of occupants, as it will oftentimes act
as a lobby. Coat storage may be located here,
as well as any required toilet facilities or
usher's room and janitor's closet . Pamphlet
racks, bulletin boards, and memorial plaques
or books are wisely located here rather than in
the worship room .

Vesting Room or Sacristy

	

Although each denomi-
notion favors a particular nomenclature, the
function remains the same . The celebrant
requires a room for robing and the storage
of vestments and the ceremonial utensils .
It is prudent to consider a toilet connected
to this room . Often this room will accommo-
date a guest speaker or another clergyman .
Vestments should be stored flat or hung no
tighter than three per foot .

It is important that this room be located
thoughtfully in relation to both the entry and
the worship space. While it is convenient to
consider a position close to the altar platform,
it will work at a disadvantage if the worship
ceremony involves procession through the
congregation or if the minister is to greet or
bid farewell to the congregation at the entry .
Acolytes or altar boys also require a vesting
space, which should be near the vesting room
for supervision .

Work Sacristy This room may also have many
different names, but its function is to provide
space for flower arranging, the storage of al-
tar cloths (sometimes also their washing and

CHURCHES-BUILDINGS FOR WORSHIP

Church design, which for many years followed
long-established rules governing the organiza-
tion of the space, has been affected by the
liturgical renewal all denominations are cur-
rently undergoing . In fact, each particular
building committee is confronted by some quite
disturbing questions and doubts . There are
those who ask "Why build?" as well as being
concerned with "fixing the form of worship,"
so that future change is, at best, difficult .

Assuming that these questions are satisfac-
torily resolved, the building committee and
architect can commence developing a program.
The church is essentially a gathering place for
worship and other congregational activities .
There is a functional need not only to provide
a comfortable environment but also a special
quality that makes worship possible as well as
meaningful . It is precisely this search for qual-
ity which makes church design so challenging
to most architects .

The Site

The "house of worship' is by its very nature
an important public building . It speaks to the
entire community about the beliefs and aspira-
tions of the congregation . Unfortunately, some
congregations worship in churches consider-
ably more "triumphant" than their creed, and
it is advisable to strive for simplicity and
subtlety .

The church's position on the site will be
somewhat determined by this "public image,"
but some functional considerations also exist.
On a limited urban site the church may occupy
so much of the land that only building entry and
egress are possible . However, if there is room
on the site for parking spaces, these will be
useful even if the majority of the worshipers
walk . The possibility of pulling wedding and
funeral cars out of the stream of street traffic
as well as dropping off worshipers during
inclement weather is worth investigation .
The suburban or country church site is usually
larger and, with a dispersed congregation, the
car parking capability is no longer optional,
it is indeed essential . Ample parking areas
reached by convenient driveways are functional
necessities. There is a stronger entrance rela-
tionship to the parking areas and driveways
than there may be to the street . Many otherwise
successfully designed churches are flawed
by the fact that most of the congregation is
always coming in the back door . The more gen-
erous site permits the consideration of out-
door worship as well as other outdoor activi-
ties . The building program must consider these
possibilities very thoroughly .

The Plan

The basic determinant of the plan is the pro.
grammed relationship between the congrega-
tion and the altar area . The emphasis of all
faiths is on the involvement of the congregation
in the action of the worship service . Plans
which suggest an auditorium, with the altar
platform viewed through a proscenium arch,

By MARIA A. BENTEL, AIA, and FREDERICK R. BENTEL, AIA,
Bentel a Rental, Architects, Locust Valley, L.1.
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Fig . t

	

(a) Rectangular. Church of the Redeemer, Merrick, N.Y . (h) Cruciform . St. Anthony, Nanuet, N.Y. (c) Central .
St. Jude's Church, Napanoch, N.Y .
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Legend for Fig. 1

1 ENTRY
2 WORSHIP ROOM
3 ALTAR
4 BAPTISMAL FONT
5 SANCTUARY SEATIN
6 LECTURN
7 SANCTUARY
B CHOIR SEATING
9 ORGAN
10 VESTING ROOM
11 WORK SACRISTY
12 STORAGE
13 TOILET
14 OFFICE
15 LOUNGE
16 BEMA
17 ARK

Fig . 1 (cont .)

	

(d) L-shape - expandable . St. John-Yianney, Flushing, N .Y . (el Multiform . Mount Snow Chapel,

Wilmington, Yt . (f) Multifocus . Thomas Kerk Reformed Church, Amsterdam, The Netherlands. Karel Sijmons, Archi-

tect . (g) Parallel seating . Orthodox Synagogue, Lakewood, N .J . Davis, Brady, & Wisniewski, Architects .



Fig . 2 Possible locations for the choir.

Religious

CHURCHES,GENERAL

there are numerous entrances, which are
related to parking areas.
A fairly large congregation (600) is accom-

modated without a "gymnasium" effect or very
large structural spans . Many times the cruci-
form plan is chosen less for the inherent syro-
holisrn than for the smaller scale imparted to
the building exterior .

Central Plans based on the concept of an en-
circling congregation are to be found in quite
ancient churches . Liturgical reevaluation has
generated renewed interest in this concept. In
addition to the previously discussed problem
concerning loss of eye contact by the preacher,
certain nonreligious activities taking place in
the church may also suffer . Not all the seats
will have good viewing angles for motion pic-
tures or slides . Likewise, a lecturer may also
find an audience distributed for a span of 270
around the lectern an unusual condition .

Nevertheless, the sense of intimacy and one-
ness is very great and may overcome all objec-
tions . While the accompanying example (Fig .
1c) is hexagonal, many geometric forms are
possible . The portion of the space not utilized
for seating in this example is used for support
facilities . There is the immediate problem that
the external form is not internally complete,
and this can be a grave fault . The architect
should be equally concerned about the deleter-
ious effect on a clearly expressed worship
space form when a multitude of small support
facility spaces are "tacked on .'

-L" or "T" Expandable As stated previously,
the varying requirements for worship space
seating have caused a variety of plans that are
expandable to be developed. The most compel-
ling argument for this type of plan is that the
space can be tailored to the number of partici-
pants . Unfortunately, this argument has re-
sulted in the building of many churches that
are flexible, but in which those who worship
in the overflow area feel like outsiders . The
coiling height, floor and wall finish, and light-
ing of the expansion space should be in har-
mony with those of the smaller worship area to
which it is joined . Worshipers in the expansion
space should not get the feeling that they are
looking through a doorway. Undoubtedly the
best approach is to design the total worship
area and then to introduce dividing partitions .

Figure 1d illustrates a church for over 600,
of which only 120 are accommodated in the
permanent chapel . The expansion space is

sized for basketball, with a small stage plat-
form at one end. The orientation of the seats
is deliberately reversed from performance
to worship. The enclosed garden visible from
the chapel is related more to the expansion
space than to the chapel . The altar is rotated
depending on the size of the congregation .

Multiform Current interest is focused on a
rather random deployment of the, congregation
around the altar platform . The plan then re-
flects this arrangement by articulating each
group of pews . This nonrigid plan is informal
and invites innovation if a movable altar plat-
form and seating are used .

Figure 1o is the plan of a small interfaith
chapel with parking on two sides and vesting
space for the three chaplains . Fairly conven-
tional wood framing is supported on columns
so located as to avoid interference with viewing
angles .

MultifocuS A relatively new liturgical innova-
tion has been included in the illustrations
since it may develop into a significant plan
form . Here the thought is to move the focus
of interest with the liturgical actions around
the space. Fixed seating is not compatible
with this approach, nor is it likely to be used
for large congregations because of the possibil-
ity of confusion.
The Dutch church plan (Fig . 1f) shows the

seating used for preaching and singing, with a
large standing space about the communion
table for that part of the service.

Parallel Seating

	

While not entirely unique in the
history of church design, parallel seating is
not a common arrangement . As illustrated in
the synagogue plan (Fig . 1g), this approach is
worthy of thoughtful examination . The problem
of expansion is also neatly solved .

Organ and Choir Location

For many years, the choir has been located in
the church either in monastic- fashion before
the altar or in the "voice of angels" position in
the choir loft . Due in no small part to the reloca-
tion of the altar so that the celebrant can face
the congregation, the choir location is being
rethought .

Possibly just as worship service is losing its
performance quality, so too the choir is being
asked to lead the congregation's singing rather
than to perform before it . Hence locations of

the choir within the congregation are being
considered .

Illustrated are five alternatives :
t . Behind altar (Fig . 2a), the choir is less

visible but still easily heard. Unfortu-
nately the members of the choir are not
part of the congregation and have poor
Opportunity to worship properly or to
feel that the sermon is also directed to
them .

2 . Before the altar (Fig . 2b). Here, the choir
is segregated but part of the congrega-
tion .

3 . Rear of the church (Fig . 2c). The choir
is part of the congregation, but this situa-
tion is not much different from that in the
choir loft .

4 . Choir alcove (Fig . 2d) . This arrangement
has many variants, and it can be very ef-
fective .

5 . Within the pews (Fig . 2e). A simpler ver-
sion of the "before the altar" arrange-
ment . The significance of the choir is very
much reduced.

It should be emphasized that in all cases the
organ will be best located where the organist
can see the action at the altar as well as cue
the singers by virtue of being seen when giving
signals . The organist is a potential distraction
to the rest of the congregation, and it is there-
fore prudent to construct low walls about
the instrument .
Pipe organs are too expensive and take too

much room to be treated as an afterthought .
A church which expects to install a pipe organ
must plan for that instrument, since intro-
ducing an instrument later without proper pro-
visions is almost always unsuccessful . While
other musical instruments have been success-
fully used in churches, the advent of sophisti-
cated electronic organs permits even very small
congregations to consider their use without
sacrificing quality .

Other Planning Considerations

Acoustics Small churches seldom have acous-
tic problems if the space is 'live" (i .e ., some-
what reverberant) . More errors are committed
by excessive use of sound absorbing materials
than by restraint in their use.
Echoes and "dead spots'' will have to be

anticipated in churches sized for more than
600, but even then reasonable precautions will
suffice .

Public address systems are recommended
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Fig . 4

Fig . 3

dictate how natural light will be admitted and
what it is to do .
One word of caution : avoid the common pit-

fall of forcing the congregation to look into
the sun . If the celebrant is silhouetted against

backlighted glass (even diffused or stained),
it will create considerable discomfort . Al-
though most worship services are in the morn-

ing hours, there will be weddings, etc ., which

can make low-lying westerly sun a great prob-
lem .
Artificial High light levels are not required
in worship spaces . Thirty to fifty footcandles
are quite adequate for most visual tasks in a
church . Hanging fixtures in churches are not
mandatory and are potentially distracting if
there are too many or if they are too ornate .
It is prudent to consider how the fixtures will

be relarnped, since the life of an incandescent
lamp is relatively short and the pews make
ladder erection difficult . Locate lighting con-
trols so that proper control is possible for non-
worship uses . Outdoor lighting is also impor-
tant, since the church will be utilized at night
and the access paths to the building must be
defined .
Churches have been the targets for some of

the increasing vandalism all buildings have
experienced . Therefore outdoor security light-
ing, controlled by a timer, is recommended .

Sizes

Gross Area For purposes of establishing pre-

Fig . 6

anticipated size of the congregation will deter-
mine the best type of system . However, it is
imperative that the architect and his consultant
give due consideration to equipment and air
noise . A church with a high background noise
generated by poor equipment and register
selection has failed to provide a proper envi-
ronment for worship .

Lighting Natural The introduction of natural
light into a worship area can animate the space
and create that sense of the unique which
should be part of the architect's goal . The
programmatic and liturgical emphasis will

for all but the smallest churches . A trained
speaker can usually be very well heard, but
amplification is a help to the many untrained
and unaccustomed speakers using the lectern .

If an ambitious music program (chamber
groups or recitals) is programmed, then a com-
petent consultant is recommended .

Air Conditioning In an age when every public
space is usually air-conditioned, it is impru-
dent to overlook this aspect of providing a com-
fortable environment for worship . The use of
the church during the summer months, the
hour and length of the worship service, and the



Altar Platfartn Four to six inches in height is
generally sufficient . It is imperative to plan the
platform for the furniture and the movements
of all those on it.
Weddings are often performed on the plat-

form and space between the altar and the plat-
form edge will have to accommodate the
clergymen and the nuptial couple (sometimes
kneeling at a prie dieu or kneeling device) .
(See Fig. 6.)

Confessional

	

In those churches requiring them,
the custom is to provide a space for the seated
priest with the penitent kneeling within a small
cubicle and speaking through a heavily veiled
opening at the priest's ear . It is also possible
to use a more natural conference room setting,
but the arrangement must be such that the
confessor (priest) cannot see the penitent,
in order to preserve the required anonymity .

Candlesticks Candles varying in size from 1 to
2'/ in . and in length from 9'4 to 33'h in . The
holder can be on the altar or on the floor beside
the altar. Overly tall candlestick and holder
combinations may obstruct the view of the
clergyman. It should be mentioned that an air-
stream directed toward the altar will cause
annoying flickering of the candle flame and un-
even wax burning.

Lectern of PUlpit Provide a sloped (adjustable
height) surface with lip to retain a book placed
on the surface . The pulpit width varies from
24 to 36 in . Depth measured horizontally is a
minimum of 16 in . (See Fig. 7.)

Communion Rail If a rail is required, the height
should not exceed 36 in . The communion rail
is considered to be a symbolic extension of the
altar table, and as such it is desirable that it
have a broad top (6 to 8 in .) .

spacing will actually be uncomfortable for
kneeler use. It is wise to provide storage space
for prayer books or hymnals on a shelf below
the seat ahead or mounted on the seat back .
The foregoing dimensions will hold true for
folding or stacking chairs . Allow space in the
aisle for funeral catafalques and candles. (See
Fig. 3 .)

Altar

	

Size varies from 5 ft-6 in . to 8 ft long by
28 to 48 in . wide by 40 in . high . The altar need
not be rectangular, but in any event its histori-
cal beginning was as a table and it is reason-
able to retain some of that image. (See Figs .
4 and 5.)

liminary space requirements, allow 10 to 12
sq ft per seat . This would include moderate
space for altar platform, work sacristy, vesting
room, and vestibule. If only the seating area is
considered (including aisles), allow 8 sq ft per
person .

Seating If pews are utilized, some building
codes will gauge capacity on the basis of 18 in .
of pew length per person . Actually, this density
will only rarely be achieved, and the usual
space per person will be 22 to 24 in . Back-to-
back dimension will average 36 in ., with a mini-
mum of 33 in . (especially if a kneeler is cone
templated) and a maximum of 42 in . The widest
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By MAURICE R . SALO, AIA, Consulting Architect to the Lutheran Church in America

THE SELECTION OF THE SITE

The selection of the site is the most important
decision to be made by the building committee,
since it sets limitations for the potential area
and volume of the proposed church structure
and profoundly shapes its character and deter-
mines its future growth, development, and im-
portance to the community and parish . The
following factors are major considerations :

1 . The character and stability of the environs
of the site

2 . Accessibility to the site for the member-
ship
a . Relationship to highways and second-

ary roads
b . Coordination into the regional plan and

traffic pattern of area affected
c . Provision of ample parking area
d . General contours of the property
e . Soil characteristics
f. Presence of rock and ledge outcrop-

pings
g . Presence of water problems
h . Availability of utilities

The practical elements and component
spaces required by the church are as follows :

1 . The church room (liturgical center) areas
for intimately related activities
a . Narthex (entrance vestibule)
b . Chancel (including altar, pulpit, and

lectern)
c . Choir and organ facilities
d. Baptismal font and facilities
a. Sacristy
f. Minister's study
g . Church tower

2 . Administration
a . Secretary's office
b . General office
c . Mailing, printing, and reproduction

rooms
d. Minister's office
e . Assistant minister's office

3 . Church school
a . Kindergarden
b . Intermediate classes
c . Junior classes
d. Senior classes
e . College group facilities
f Adult facilities
g . Family counseling facilities
h. Visual education facilities
i. Boy Scout rooms
j. Brownie rooms
k . Library facilities

4 . Social hall
a . Auditorium with stage or dais
b . Kitchen facilities
c . Coat rooms
d. Toilet facilities
e . Storage rooms (generous for mate-

rials, seats, and equipment)
f. Lobby or foyer

5 . Church parlor with fireplace
6 . Kitchenette
7 . Parking
8 . Landscape---gardens and similar features
Note : The above facilities are desirable for

complete church activities . However, each
parish has its own special requirements, which

are specified in the building committee's
brief . There some elements can be omitted and
some areas may be assigned to multiple use .
All these elements are critical in determining
the design and establishing the cost of the
building program .

After the selection of the site, the following
practical elements and spaces required for a
church structure must be considered by the
committee and incorporated into their pro-
gram or brief . (See Fig . 1 .) Administration is
centrally located for control . Other elements
are related but adapted to dictates of site, to
the architect's interpretation of the problem,
and to suggestions of building committee .

THE NARTHEX

The narthex is the vestibule or entry into the
church room . Its shape is, of course, suggested
by the basic plan of the church complex . It is
recommended that it be at least 10 ft wide to
permit facile movement of the congregation
and the usual personal greetings to the par-
ishioners by the minister . It is well to locate
toilet facilities, coat rooms, and similar con-
veniences discreetly off the narthex or in other
accessible areas, since there is no rigid rule
except convenience to determine their disposi-
tion .

THE CHURCH ROOM

The church room on the main body of the
church today may assume many forms due to
the demands of site and the architect's inter-
pretation of the building committee's brief .

Essentially the space must have dignity and
strength to carry out the spirit of worship and
logically contain the twelve elements outlined
subsequently in this article .
A center or direct aisle from the seating area

is essential to permit weddings and similar
activities to function properly . The center aisle
should not be less than 5 ft wide . Side aisles
should not be less than 3 ft wide .

Sculpture, painting, and stained glass may
be used, but with good taste and properly
placed to enhance the room and to express
its special character . Art has always been a
basic vehicle of man to express the beauty and
logic of the universe and for a moment's escape
from the sometime prosaic reality, and there-
fore, it is a fitting agent to bring about the
awareness of divine truth .

The church room (liturgical center) and ap-
purtenant areas for intimately related activities
are as follows .

UNICAMERAL SPACE (CHANCEL)

The chancel is the climactic point of the church-
room and the main center of liturgical activi-

ties . Therefore special attention should be
given to all its elements and appointments .

The chancel or unicameral area in today's
church is an integral part of the church room .
A distinct separation of these elements should

Fig. 1 Diagrammatic relation of elements of the Lu-
theran church .

be avoided and the clear separation of cele-
brants and worshipers should not be stressed .
It follows that the chancel space should extend
as far as practical limits permit into the church
room, so that all can equally participate in
corporate worship .

It is the present feeling that all liturgical cen-
ters are equally holy . The historic liturgical
center with its concentration of worship at the

altar and reredoes as an essential element in

the church room, is changing, although some

Lutherans still preserve an attachment to this

traditional treatment .
There are great possibilities in the placement

of the chancel and its elements . It may be lo-
cated centrally or asymetrically as long as its
activities are within a comfortable vision range .

The chancel should be raised three steps,
each of which is not more than 6 in . high, with
treads a minimum of 16 in . wide . A clear aisle
with a minimum width of 5 ft should be pro-
vided for convenient circulation around the
perimeter of the chancel . We are not illustrating
characteristic arrangements since the range
of possibilities is too great . However, in the
discussion of the choir arrangements, some
suggestions will be made .

ALTAR

The altar is the most sacred element in the
chancel, traditionally as well as in terms of
today's worship . It usually reflects the concept
of the Last Supper and should bear the char-
acter of a table . Its design treatment should
reflect dignity and should have meticulously
thought out details . The special treatment of
this element must be the responsibility of the
architect . He must properly relate its material
and character to the total church room design .
Figure 2 is a sketch of an altar, with dimen-
sions to be used solely as a guide .



THE PULPIT

The pulpit is the most actively used element in
the chancel . It is dynamic, as opposed to the
more static holy appointments . It is a setting
from which the preacher brings the Gospel and
the word of God to the worshipers . It should be
prominently placed in the chancel without ob-
scuring the view of the altar and other elements
of the chancel . The centrally placed pulpit in
a circular room, in the author's opinion, is not
sound, since it does not permit the preacher to
be seen by all . It should be comfortably In-
cated, seen by all, so that the preacher's visage,
movement, and use of hands can be viewed,
enabling him to deliver his message forcefully
and to have complete communication with
every worshiper . We suggest that the pulpit
be raised two or three steps to raise the preach-
er's stature--to give him greater dignity-for
at these mornents he is the apostle of God and
more than an ordinary man .
The pulpit must be provided with the follow-

ing elements :
1 . Bible rest
2 . Shelf under Bible rest for notes and

papers
3 . A light over the Bible rest for reading

purposes
4 . Microphone---with all its conduits and de-

vices shrouded in the construction of the pulpit
The design character should be left to the

architect, as a standard form is not possible
due to the variability of the church room de-
sign . Materials are optional, but they are
related to the church design and should have
inherent dignity and strength . Figure 3 is a
sketch of a pulpit with critical dimensions to
be used solely as a guide .

THE LECTERN

The lectern is a smaller reading desk and is an
element in liturgical activities. It is used in con-
junction with the pulpit during services .

It may be omitted at the discretion of the
building committee . This is particularly true in
the design for smaller churches . The following
elements are essential to the lectern :

1 . Bible rest
2 . Reading light over the Bible rest
3 . Microphone (electrical elements to be

concealed)
Figure 4 shows the lectern's critical dimen-

sions, but this sketch is not to be taken as a
criterion for its design .

THE COMMUNION RAIL

In many Lutheran churches the communion
rail is omitted and the communion elements
are served directly from the altar table while
the communicants are standing .

In such instances where a communion rail
is desired, it should not be more than 2'/ it
high and located around the elements of the
chancel to permit maximum participation at
one time with easy movement flow to the rail
and to the pews . The step before the rail should
not be less than 2 ft wide . As in the case of tire
other elements of the chancel, the design
should reflect and be in character with the de-
sign idiom of the church room . Figure 5

shows critical dimensions, which may be used
as a guide .

CHOIR AND ORGAN FACILITIES

The particular location of a choir is usually
determined by the minister, choirmaster, and
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(a) Schematic altar elevation . (b) Schematic altar plan .

the complete separation of these functions
which was characteristic of the medieval
church .

6 . This scheme frequently forces the loca-
tion of organ pipes to be opposed on the side
wall, since it implies a central reredos . Musi-
cally, the organ should speak directly to the
worship room . Although this side arrangement
can be reasonably handled, it would be a com-
promise . As stated earlier, this scheme is not
sympathetic to today's church concept . There
are other approaches to the problem which
should be studied for their suitability to the
congregation before type of choir plan is de-
cided upon .

Choir Centrally Located

The choir may be located centrally, behind the
altar . Theoretically this is sound. This arrange-
ment permits a central position for the organ
console . It enables the choirmaster to face the
choir directly and to conduct the music prop-
erly . (See Fig . 66 .)

However, it places the choir personnel be-
hind the altar and the pulpit, which can distract
from the serenity of the service . A number of
devices can be used to offset this difficulty .

For instance, the choir stalls may be lowered,
so that singers are not too visible when per-
forming . Another possibility would be to use

perforated screens to make the choir's move-
ments less conspicuous .
The organ screen, of course, is beat located

behind the singers, so that it voices directly to
the church room . This arrangement has many
advantages, but it makes the organ conflict

and compete with the altar and pulpit . With
a disciplined choir, however, this plan has in-

teresting possibilities .

organist for its suitability to the required ser-
vices . The decision on its placement must be
made by the committee early in its delibera-
tions and the architect must be advised as soon
as possible, since the choir is a major element
affecting the shape of the church room .
There are five possible arrangements for the

choir and many interpretations for each type .
These five basic choir locations are as follows :

1 . Split choir in the chancel
2 . Choir centrally located behind the altar
3 . Asymmetrically located choir placed on

one or the other side of the chancel
4 . Choir placed in the seating area of the

church room
5 . Choir in the rear balcony
An analysis of the five basic locations of the

choir and their relative merits follows .

The Split Choir in the Chancel

This type of choir setting (see Fig . 6a) is tradi-
tional, but most churches today have found
it the least suitable for present-day needs .
It has the following advantages :

1 . The members of the choir are a visible
part of the congregation and participate in the
total worship .

2 . The altar, placed between the ranks of the
choir pews, has a dominant focal position .

3 . The service is enriched by the color of
the choristers' vestments, by their trained
behavior, and by their organized singing .

4 . Musically, this arrangement creates some
problems, since the singers cannot be centrally
directed . The organist needs the aid of mirror
devices to see the singers perform in unison .

5 . It creates further a sense of separation
between the singers, the professional clerical
celebrants, and the laic worshippers, reflecting
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la) Schematic plan of pulpit . Minimum dimensions . Ih) Schematic section of pulpit .

Fig . 4

	

Schematic lectern elevation. (a) Front. 16) Side .
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(a) Split choir in chancel . (b) Choir centrally located . (c) Choir located asymmetrically. (d) Choir
located in seating area . (a) Choir located in balcony .
(1) Narthex, (2) church room, (3) chancel or unicameral space, (4) altar, (5) pulpit, (6) lectern, (7) baptistry, (8)
choir space, (9) organ console, (10) ministers' room, (11) sacristy, (12) organ loft .

THE BAPTISMAL FONT

This unit is an important part of liturgical
activities and must be placed in a prominent
area of the church room-that is, in the chancel
or in a space conveniently close to it . It must be
in the visual range of the congregation so that
all can participate in the baptismal rites .

The baptismal font may be a fixed element
or it can be a movable unit which can be placed
conveniently when required . If it is a fixed unit,
a proper setting must be provided .

Figure 7 gives some basic dimensions to be
used as a guide for its design . The concept can
be simple or elaborate, but it must be related
in character to the overall design of the church
room .

THE SACRISTY

The sacristy is a room located adjacent to the
chancel . It is a practical space for flow arrange-
ment, for the preparation of communion ele-
ments, and for the storage of items required for
the activities in the chancel . It generally con-
tains a double sink with hot and cold water, a
refrigerator, and base and wall-hung cabinets .
Its design may be simple and materials may be
chosen as economically as desired as long as
they are in good taste.

No illustrative drawing is required for this
space since it varies in so many instances,
but it must function smoothly . At least two
people roust be able to work here at the same
time . It must have direct across to the chancel
and e secondary exit to a hall or corridor out-
side the church area .

MINISTER'S STUDY

A minister's study or room is adjacent to the
chancel, with direct access to the chancel and
egress to a hall or corridor . This room should
provide space for a desk and a number of
chairs, files, coat closet, toilet, and e shower
both . It is convenient for last-minute reviews of
his sermon, guest speakers, conferences, and
similar purposes .

This room should be a dignified space and
should have a reverend atmosphere . Since this
area varies a great deal in its form ----because
it is related to the particular church form
of which it is a related element--no sketches
will be provided .

musician's point of view since the direction of
the music is good and the organist can be so
placed as to be in perfect control of the sing-
ing . The organ can be effectively located behind
the choir . From the point of view of the wor-
ship, the choir is remote from the main church
room and not visible .

This arrangement will provide an effective
musical background for church services, and
many successful examples of this scheme
exist. It does, however, conflict with the pres-
ent-day concept of corporate worship . The
committee must decide to what extent its ideas
on worship conflict with this musically excel-
lent arrangement .

THE ORGAN

The organ is a major element in the design of
a church space, and adequate volume for its
housing, air supply, and electrical elements
must be provided .

Often today, pipes are exposed in the interior
walls of the church room and become an inter-
esting part of the church decor . We noted
earlier that an organ builder must be consulted
in the earliest stage of church planning as the
organ cannot be installed as an afterthought .
The form of the church must be designed to
ensure maximum purity of tone and to provide
the proper acoustics . The excessive use of
sound-absorbing acoustical material will strip
the overtones of the various pipes-partic-
ularly double reed sounds, bases, and tones
in the treble clef .

Choir Located Asymmetrically

This arrangement (see Fig 6c) places the choir
facilities at the front of the church next to
the chancel area . It causes the design of the
church itself to be asymmetrical in plan and
volume, and it poses a difficult problem for the
architect who seeks to develop u design of
proper repose with ecclesiastical dignity . This
plan has the advantage of avoiding direct
competition between the choir and the chancel
and placing all liturgical activities within com-
fortable vision range of the congregation .
It permits good musical direction and provides
a control position for the console and organist .

Choir Placed in the Seating Area of the Church
Room

This (see Fig . 6d) is a novel departure from
tradition . It has the advantage that the choir
and parishioners worship in concert . Perhaps
it also deemphasizes the choir and its colorful
role in the worship ritual . The decision for this
arrangement must be based on the minister's
attitude toward the service and on the feelings
of the building committee . The console of the
organ can be membered into the pens of choir
area and so arranged that the organist faces
the choir and has complete control of the sing-
ing . The organ space and its elements must
be closely related to the choir's location .

Choir in the Rear Balcony

This (see Fig . 6e) arrangement is ideal from the
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acter. The minister's office should not be less
than 12 by 20 ft clear and should contain
closets, bookshelves, and toilet facilities .

CHURCH SCHOOL

Classrooms should not be less than 24 by 32
ft . Small rooms are too restrictive and are not
adaptable to program changes. It is best that
adequate natural light be provided, and light
areas should not be sacrificed for design
effects .
The kindergarten should provide 30 sq ft

per pupil because of the nature of kindergarten
activities
The architectural treatment should reflect

the rhythm and character of the church build-
ing .

SOCIAL HALL

This should provide seating equal to that of the
nave . It should be a pleasant area and well
correlated to the exterior landscape features if
possible . The ceiling should not be less than
14 ft clear if possible .

CHURCH PARLOR

This is a very desirable space and serves many
functions . It should not be less than 24 by 14
ft in plan dimensions and should have a ceiling
at least 12 ft high . The room should have a
clublike character with suggestions of its basic
religious relationship . It should be comfortable
and pleasantly furnished and decorated.

PARKING

Parking should provide one parking space for
every five persons in the church room seating .
Its arrangement necessarily is a function of the
total landscape pattern .

LANDSCAPING

The landscape is an integral part of the total
architectural concept and should properly re-
late to building plans and mass . It is recom-
mended that a professional landscape archi-
tect be consulted to achieve the best results .

It does provide an opportunity for abstract
sculptural expression and keynotes the total
spirit of the church building complex. This is
a matter for the building committee to decide .
We believe that it is a valuable device to pro-
claim positively that this is a church . No
sketches are provided, for there are infinite
possibilities in its design . It has another posi-
tive value in that it can house a carillon .

ADMINISTRATION

Administration consists of elements outlined
earlier in this article . These rooms are sized to
meet the specific requirements of the commit-
tee's brief .

Special attention should be given to the min-
ister's offices, to give them ecclesiastical char-

CHURCH TOWER

The church tower, though not an integral part
of the church room itself, will be discussed
herein since rt is a symbol of the church and ex-
presses the religious character of the total
church complex.

Today it is often felt that the church tower
involves an unnecessary expense and that a
properly designed church is sufficient to ex-
press the spirit of Christian worship. However,
a church tower or campanile has long been as-
sociated with ecclesiastical structures and to
many it has a symbolic value beyond its cost or
its logic. Perhaps it does conflict with the
criteria of present-day attitudes . But it is an
understandable symbol of worship and an ab-
stract witness to the Christian spirit ; therefore
it may justifiably be used .

Fig . 7

	

Schematic section through baptistry .
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Site location.

ORGANIZATION

The main entrance to the building should be easily
accessible from the parking area, and should be
designed with a drive up and canopy entrance .
This permits covered access to the building during
inclement weather.
The building should be organized so that peo-

ple can easily orient themselves once inside the
front doors. A key feature in this kind of arrange-
ment is a large, centrally located narthex that
serves as the circulation hub of the building . A
person should be able to proceed directly from
the narthex to the sanctuary, fellowship hall or
classrooms . For convenience, the church offices
and restrooms could also be located off this area .
Not only does this make them more accessible,
but it also enables the secretary to monitor the
main entrance from the church office . Fig . 2 illus-
trates this kind of arrangement.

SANCTUARY
Basic Promises on Which the
Recommendations Are Based

I . The purpose of erecting a building is to pro-
vide a place where people may assemble for
worship, fellowship, education and prepare
for service.

I1 . People and what they do are the major con-
cern of the church . The building forms a back-
ground for the action and is secondary to
the gathered congregation and the liturgy.

III . The essential elements for worship consist of
a place for the preaching of the word and
the right enactment of the sacraments .

IV . The aim of worship is "to focus attention
and to suggest and direct appropriate human
responses to the divine-human encounter."*

V. Theology does not directly influence architec-
ture . Theology (or beliefs) does influence lit-
urgy (what we do). Architecture is a result
of efforts to provide a setting for the liturgy .

VI . Our church buildings should celebrate the
conviction that God is present in our lives
in this age.

WORSHIP ROOM

The worship room is to be designed to assist the
liturgy . The liturgy consists basically of provisions
for the preaching of the word and the sacraments
of baptism and holy communion. Since the minis-
try of the word and the sacraments are of equal
importance, the architectural plan should give em-
phasis and stress to the pulpit, table and font.

The worship room may also be used for other
functions such as : confirmation and reception of
members, weddings, funerals, choir programs,
drama, education, and fellowship . Because of
this, the pulpit, table, and font should be portable .

* Professor Albert C. Outler, "A Methodist Comment
About Methodism," Worship and Christian Unity, April
19, 1966, p. 2 .

Materials taken in part from publications of the Office
of Architecture, National Division, Board of Global Min-
istries, the United Methodist Church. For further informa-
tion write Douglas Hoffman, Office of Architecture,
United Methodist Church, 475 Riverside Drive, Room
307, New York, New York 10027.
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The design and arrangement of the worship
room should reflect the fact that the minister and
congregation come together in a corporate act
of worship. The platform on which the pulpit,
table, and font are located is a distinct area be-
cause of the functions involved, but it should not
be separated from the congregational seating
space.

Since the major emphasis is upon preaching,
baptism, and communion, architectural features
such as windows, reredos, or dossal should not
distract from the liturgy . The seats for the minister

should also be located so that they do not com-
pete visually with the more liturgical centers unless
used as such .

Sermon

The pulpit is a place designed specifically for
the preaching and reading of the word of God.
This does not exclude the possibility that in some
instances this function may take place elsewhere
in the room .

The location of the pulpit affects the relation-



Fig. 4 Aisle widths in the sanctuary : the minimum recommended sanctuary aisle widths needed
for the various liturgies .

ship between the sermon and the congregation .
The minister must be able to see the congregation
and the congregation must be able to hear and
see the minister .

Listening to a sermon is a corporate activity .
The minister must be aware of the response of
the congregation to the sermon even though the
response is unspoken . Conversely, the congrega-
tion needs to see the minister . They need to see
his facial expressions and his gestures. This can
be achieved by elevating the pulpit, so that even
those seated in back of the room can see the
minister.

The rapport between the minister and congre-
gation can be destroyed, however, if the pulpit
is raised too high or if it is located at too great
a distance from the congregation. If raised
too high, the viewing angle becomes oppressive
for those seated nearby . If placed too for from
the congregation, the contact between the minis-
ter and the people is lessened .

Choir
The function of the choir is to lead congregational
singing (hymns), to sing to the congregation (an-
them), and to sing on behalf of the congregation
(choral responses) . In addition, many choirs offer
sacred concerts on special occasions . The choir
should be located so as to best fulfill these func-
tions .
The choir should not be placed behind the pul-

pit or table facing the congregation or in divided
choir stalls in a deep chancel where they may
be a visual distraction during the service . Their
task is to lead worship, not to be performers of
musical acts .

The organ console should be located so that
the organist can direct the choir. The organ cham-
bers should be located so that the organist may
balance the music of the organ and choir . The
director should be easily seen by the choir without
being conspicuous to the congregation .

Space should be allowed in the design of the
worship room for the use of instruments or unusu-
ally large choir groups on special occasions . If

chairs instead of pews are used in the choir loft,
this space may then be used for the placement
of musical instruments .

Congregational Space

The worshiping assembly should be situated so
as to suggest their active role as participants in
worship . Worship is a corporate activity . It in-
volves the minister, the choir, and the congrega-
tion . It does not represent a performer-spectator

relationship . The size, shape, and arrangement
of the room should emphasize the understanding
that worship involves the entire congregation in
the service . This can be achieved by bringing
the congregation closer to the liturgical centers
and by planning for a level floor . Conversely,
long narrow rooms which place a large number
of the congregation at a great distance from the
minister and rooms which have sloping floors and
balconies which emphasize the spectator-per-
former relationship should be avoided.

In order to provide as much flexibility as possi-
ble in adjusting the seating for different occa-
sions, services, numbers of worshipers and future
trends, chairs are recommended instead of pews .
The chairs should be comfortable, attractive, du-
rable, and reasonable in cost. They should be
firmly linked together when in use and designed
to be stacked when not in use.

Chairs are recommended for the following rea-
sons :

1 . For some services, such as those which em-
phasize preaching, there may be advantages in
eliminating the center aisle so that the congrega-
tion sits together as one group, further emphasiz-
ing the corporate aspects of worship.

2. For those occasions when the attendance
is lower, the number of seats may be reduced,
the aisles may be made wider, and the spacing
of the seats and rows increased .

3. For some communion services the church
may desire to place the communion table in the
congregational seating space with the people
grouped around the table.

4. The church may desire to use the sanctuary
for youth or adult church school classes . Chairs
would allow several groups to meet and arrange
their seats in a circle or small group .

5. Different functions require aisles of varying
widths . For a choir or offertory processional, a
5-ft aisle is usually sufficient. A wedding proces-
sional could use a 6-ft aisle, and a funeral proces-
sional needs a 7-ft aisle. (See Fig. 4.)

Religious

CHURCHES, UNITED METHODIST

SPACE NEEDS :
WORSHIP Fi CHANCEL
12 SO . FT. /PERSON

NARTHEX :
2-3 SO. FT. /PERSON
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Order of Worship

The normal service for most churches places em-
phasis on the spoken word-invocation, prayers,
reading of the scriptures, responsive reading, af-
firmations, sermon, and benediction . The worship
room should be designed to provide the best pos-
sible acoustical environment for these functions .
It is imperative that the minister be able to com-
municate directly with the congregation without
having to resort to artificial aids such as a public
address system . The size and shape of the room
and the materials employed should contribute to
the effectiveness of the spoken word .

The Order for the Administration of the
Sacrament of Baptism

The baptismal font should be located so that it
is convenient for all to see . The ceremony should
be visible to the entire congregation . The candi-
dates should be able to approach the font if bap-
tism by pouring is desired, and there should be
sufficient space for the minister, parents and spon-
sors . The basin should be sufficiently large to
make pouring possible (no less than 15 inches
in diameter), and the use of water should be visi-
ble and audible . The font should be of sufficient
size and prominence to remind people of their
baptism and to suggest the importance of this
sacrament .

The Order for Confirmation and
Reception into the Church

The service should take place in view of the entire
congregation . It might be helpful if the candidates
step up into the raised chancel area so that they
may be easily seen when they stand or kneel .
There should be sufficient space for a considera-
ble number of candidates to kneel, only one row
deep, and space for the minister to conveniently
lay his hands upon their heads while they kneel .

The Order for the Administration of the
Sacrament of the Lord's Supper or Holy
Communion

Traditionally, Methodists have served the ele-
ments to those who kneel at the communion rail .
Because of the time this method may consume
if individual table dismissals are considered neces-
sary, many large churches serve the elements to
those seated in the nave .

Both methods will probably be continued, and
in addition it may also be possible to consider
serving communion to those who stand around
the table . Apparently this was one of the methods
used by the early church .

If communion is to be served to those who
stand around the table, a rail is no longer needed .
In this case the table should be easily accessible
to the congregation, and there must be sufficient
space around the table for the minister and his
assistants as well as a large number of communi-
cants . The entire congregation should be accom-
modated in at least ten tables and five would
be a better goal, either standing or at a rail .

The communion rail was originally designed
to protect the table from profane and irreverent
treatment. It now serves as a rail for support
while people are kneeling and to hold the empty
cups . It should no longer be designed as a barrier
to prevent one from entering a "holy of holies ."

The architectural solution should not determine
whether the elements will be offered in the chan-
cel or in the nave seats . The church should decide
how the service is to be conducted and the archi-
tectural plan should be a result of efforts to pro-
vide a meaningful setting for the liturgy .

Ideally, the room should be designed to accom-
modate both methods of serving communion . This
will allow communion to be served in the pews
now, if this be the wish of the church, and yet
it will permit others to conduct the service in the
chancel if this be their desire .

The Commission on Worship of The Methodist
Church does not recommend self-service commu-
nion . With this method, the elements are placed
at the rail before the start of the service and
each person serves himself .

The communion table provides a surface for
the placement of the communion elements . It is
essentially a table . The size of the table should
be scaled to the person or persons involved and
the liturgical action about it .

The table should be free-standing so that the
minister may stand behind the table and face
the congregation for parts of the service . The
table may also be used to receive the offering
and provide a place for a small, portable book
rest .

It is often desirable to provide a small table
or credence shelf to hold flowers, empty offering
plates, the communion cloth, lids, or other items
while not being used .

The Order for the Service of Marriage

The aisle leading to the chancel should be of
ample width (6 to 7 feet) for the procession of
the wedding party . There should be a way to
signal the organist when the bride is ready to
make her entrance .

There should be sufficient space at the front
cross aisle for the wedding party . If the ceremony
takes place on the raised chancel area, the wed
ding party will not block the congregation's view
of the couple . There should be provision for the
couple to kneel after the ring ceremony .

The Order for the Burial of the Dead

There should be sufficient space for carrying the
casket from the front door of the church with a
minimum number of stairs and slopes . The doors
should be sufficiently wide . The aisle leading to
the chancel should be at least 6 feet, 6 inches
wide and 7 feet is better if pallbearers are to
walk alongside of the casket.

SUPPLEMENTAL DATA

Balcony

Balconies are not generally recommended, espe-
cially in churches of moderate size, because those
seated in a balcony tend to become isolated from

the rest of the worshiping congregation . Balconies
emphasize the spectator role of the worshiper

rather than his participation in the service .
In larger churches a balcony is often a useful

device for seating a greater number of persons
within an effective radius for seeing and hearing .

If those seated in the balcony are to see the

chancel it will be necessary to step succeeding
rows up from the front, These steps should not

exceed 6'/s inches each in height, and the risers
should extend across the full width of the balcony,
including the aisles . The balcony should not ex-
tend out over more than two rows of the nave

pews . There should be two separate sets of stairs
to the balcony .

Candles

If the communion table is to be free-standing,
the candles could be placed on a credence shelf
on the rear wall of the chancel, behind the table ;

but large candles standing free on the floor might
be more in scale with the chancel . Candle splicers
or joiners may be used, so that only the top part
of the candle is burned and replaced when neces-
sary .

Chancel Rail

There is a trend today to modify or eliminate
the chancel roil in order to reduce or eliminate
the effect of separation between nave and chan-
cel . Its height is usually the same as the choir
screen, approximately 36 inches .

Chancel Window

A chancel window facing the congregation, while
it may be an aesthetically satisfactory solution,
creates a problem of diverting attention from the
cross and table to the window, or what is beyond
the window . If it is a well-designed window it
draws attention to itself . If it is clear glass, it
could draw the attention of the congregation to
o point outside the sanctuary .

Clear or lightly colored glass may create a
problem of excessive glare which impairs the vis-
ual contact between the worshipers and the minis-
ter . Even the darkest chancel windows under cer-
tain conditions may be a problem .

If the intention of the church is to focus the
attention of the congregation upon the liturgy
and the physical symbols of worship, such as the
cross, table, pulpit, etc ., we question the desirabil-
ity of a chancel window .

Credence Shelf

To provide a definite place for the candles, flow-
ers, and/or empty offering plates, etc ., we sug-
gest an adaptation of the ancient credence shelf
in the chancel . This shelf could be placed on the
wall behind the communion table, and it should
be large enough to accommodate the above
pieces and high enough so that they can be seen
by the congregation . The credence shelf does not
replace the communion table but is an addition
to it .

Cross

As late as 1920 the cross was unheard of in
nearly all Protestant churches in America, but in
a generation it has come back into almost general
use . The problem today is not whether there
should be a cross, but rather how many and what
size. No church should have more than two
crosses-one on the exterior and one in the chan-
cel . The tendency to treat the cross as a decora-
tive symbol to be used with abandon throughout
the building is regrettable .

Flags

We do not recommend placing flags in the chan-
cel for the following reasons :

l . We live in a day of growing stress on ecu-
menical Christianity . At the same time, our mis-
sionaries are hindered in preaching the gospel
because Christianity has become so closely identi-
fied with western culture, "Yankee imperialism,"
etc . To correct an error of the past, it might be
a wise and discerning policy not to permit flags
(or any other secular symbol) to share the honor
which attaches to the symbols of the Divine Pres-
ence .

2 . Flags in the chancel create separate and
static centers of interest in competition with the
action of the liturgy and such essential physical
centers as the cross, table, and pulpit.

3. Aesthetically, the colors of the flag often
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14 persons per pew allow a minimum spacing
of 34 inches .

clash with the liturgical colors of the paroments
and the chancel itself.

Hymn Boards

Hymn boards have been used to indicate to the
congregation the numbers of hymns to be sung
and the responsive reading for the day. Since
nearly all churches now use a printed bulletin
to give this information, we feel that hymn boards
are no longer necessary . They cost money, and
like the flags, create unnecessary centers of inter-
est.

Lectern

The pulpit, table, and font are all that is needed
for worship in most of our churches. There are
times, however, when it may be advantageous
to have a small portable lectern . Some ministers
prefer to reserve the pulpit for preaching only,
and use the lectern for the reading of the Scrip-
tures, etc. This leaves the pulpit bookstand free
of a large pulpit Bible, more easily usable for
sermon notes or manuscript . Announcements and
addresses or talks other than sermons are deliv-
ered from the lectern . Also if more than one minis-
ter is involved in the service, an additional place
from which to speak or conduct the service may
be helpful .

Offering Plates
Apparently there are two basic ways of receiving
the offering . In most cases the offering plates
are in the chancel and the minister hands them
to the ushers who come forward to receive them .
In other churches the empty offering plates are
kept at the rear of the room and are brought
forward by the ushers, only after the offering is
taken. In any case, empty offering plates should
never be placed on the table. After the offering
has been received, the minister or ushers places
the plates upon the table. If the empty plates
are kept in the chancel we suggest that they
be placed on the credence shelf, or on a small
table provided for that purpose.

Organ Grille

if the organ pipes are located prominently on
the chancel wall (so that they would become the
visual center of interest if left exposed), we recom-
mend that the pipes be screened from view by
an organ grille . The screening material should
be acoustically transparent. If an electronic organ
is used, the grille will conceal the speakers and
other electronic equipment. Exposed pipes are
acceptable on side walls or at the rear.

Pews
If pews are used, provide for a center aisle and
two sections of pews . Local building codes may
specify the width of aisles and the seating space
per person . We recommend side aisles in all but
the smallest churches so as to provide direct ac-
cess to both ends of the pews. On special occa-
sions when additional seating space is needed,
a row of chairs can be placed in the side or
cross aisles, providing the local fire regulations
are not violated .

Unless local ordinances require otherwise, allow
a maximum of 14 persons per pew when both
ends open out onto an aisle, and a maximum
of 7 persons per pew when there is access to
only one aisle . For pews to seat up to 8 persons
the minimum pew spacing is 32 inches back-of-
pew to back-of-pew . For pews to seat 9, 10 or
11 persons allow 33 inches and for 12, 13 or

Prayer Desk

A prayer desk (prie-dieu) provides a place for
the minister to kneel. Since it is portable, it may
be placed in front of the clergy seat or out in
the chancel in front of the table. Here it is some-
times used for the wedding service . It should not
compete with the more important liturgical cen-
ters.

Predella

The predella is a raised floor area or platform
beneath the communion table. It is usually 6
inches or so higher than the rest of the chancel
floor . Its function is to elevate the table so that
it can be seen by the entire worshiping congrega-
tion . Many planners forget that virtually every-
thing below head height (approximately 48
inches) will be masked from view by the heads
and shoulders of people seated in the first few
pews in the nave .

There should be a minimum of 36 inches and
preferably 42 inches between the edge of the
table and the edge of the predello . In larger
churches 48 inches is desirable . This allows ample
space for the officiating minister to present the
offering or administer holy communion .

The steps leading up to the predella and/or
chancel should be broad, 14 to 18 inches in width,
with 6-inch risers .

Reredos and Dossal

The reredos is a vertical screen of wood or carved
stone in back of the altar, usually ornate in design
and intended to enhance the appearance and
focal importance of the altar. The reredos devel-
oped in the Middle Ages as a successor to the
ciborium when the altar was moved to the rear
wall of the chancel .

Since we recommend a free-standing commu-

nion table, not an altar, the reredos becomes a
distraction and an unnecessary item of expense.

The dossal is a fabric hanging on the wall in
back of the altar or table. Like the reredos, its
purpose is to give visual prominence to the wor-
ship center and its appointments . In fact, it is
in fabric what the reredos is in carving .

The main disadvantage of a dossal (beside the
danger of drawing attention to itself) is that it
creates a large sound-absorbing surface in an
area where you would normally want a hard sur-
face to reflect ound out into the nave . We do
not recommend its use.

FELLOWSHIP HALL UNITS OF VARIOUS
SIZES
A Fellowship Hall and Lounge Seating
Approximately 100 (70 + 28)

The floor plan below (Fig . 5) illustrates how a
small fellowship hall may be used as a first unit
for a congregation expected to eventually number
300-350 persons .

Space for dining in this building:
70

	

at tables in the fellowship hall
28

	

at tables in the lounge
98 total seating capacity

Assembly seating for worship:
81

	

in the temporary sanctuary
10 in the choir

_32 overflow seating in the lounge
123 total seating capacity

Church schoolroom assignment and capacity:
Kitchen : 5 Younger children at 30

sq ft per person
Lounge : 17 Elementary children at

25 sq ft per person
Fellowship hall

rear 20 Youths at 20 sq ft per
person

front _28_ Adults at 15 sq ft per
person

up to 70 Total average atten-
dance

A Fellowship Hall-lounge Unit Seating
Approximately 200 (144 + 48)

The floor plan in Fig. 6 shows a somewhat larger
fellowship hall for a congregation eventually ex-
pected to number 700-750 persons .

Assembly seating for worship:
66 in the temporary sanctuary
16 in the choir

110 overflow seating in the
rear of the fellowship hall

66 additional seats in the lounge
258 total seating capacity

Space for dining :
144 at tables in the hall
48 of tables in the lounge
192 total seating capacity

Church schoolroom assignment and capacity:
Kitchen : 15 Younger children at 30

sq ft per person
Lounge : 26 Elementary children at

25 sq ft per person
Fellowship hall

rear 36 Youths at 20 sq ft per
person

front 55 Adults of 15 sq ft per
person

up to 132 Total average atten-
dance
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UTILITY, SIMPLICITY, FLEXIBILITY AND
INTIMACY

In planning buildings designed to meet the needs
of present and future generations, it is question-
able whether we should continue to treat worship
as something apart from the rest of life requiring
a special place for this sole purpose . This ap-
proach presumes that all other activities are secu-
lar in nature and must take place elsewhere. In
practice this has led to the building of one room
for worship and other rooms for education, fellow-
ship, or community services.

The early Christian church apparently made
no such distinction . Homes were used for formal
rites as well as a full range of domestic activities .
A church building is essentially a house to permit
the Lord's people to gather for worship and wit-
ness . The building itself is neither sacred nor holy .
It is only the relationship between people that
can be considered in these terms .

In addition to the more important question of
what activities may take place within the church,
the demand for adequate facilities for both new
and old congregations in the inner city as well
as in suburban and rural areas, places a heavy
burden on funds available for building . In many
instances it would be better to invest financial
resources in program and additional trained per-
sonnel rather than continue to build single purpose
structures .

At a recent meeting of the Commission on Wor-
ship it was suggested that churches be planned
around the following axioms :

Utility

	

A church should be designed for the sev-
eral types of worship which will be used .

Simplicity Concentrate an the essentials and
eliminate the superfluous .

Flexibility A church should be adaptable for
many different services and occasions .

Intimacy

	

Our buildings should foster a sense of
oneness in the doing of our work .*

The sketches in Fig . 8 illustrate ways of ac-
complishing these means . Apparently maximum
use can be made of a rectangular room with a
level floor . Not shown in the sketches are such
facilities as narthex, sacristy, organ space, choir
room, kitchen, or storage areas which would nor-
mally be needed . The size and location of these
spaces would vary with each architectural solu-
tion . To change the character or atmosphere of
the room, movable wall panels, light cloth hang-
ings or other devices might be used . The following
abbreviations are used :

T = Communion table
P = Pulpit
L = Lectern
F -= Baptismal font

Professor James F . White in paper prepared for
the Commission on Worship, Dallas, Texas, April 11,
1967 .
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A . This arrangement for maximum seating at table in the Fellowship
Hall shows 192 places with 72 additional in the iounge-or 264 total .
If tables are placed perpendicular to the platform, the diners will have
maximum visibility of an after-meal speaker or program . Tables for 8
are shown . Per person, this is the least expensive size and the one
most commonly used. Storage: At (a), tables and chairs for hall ; at (b)
are tables and informal furniture for the lounge, scouts' storage ; at (c)
recreational equipment, speaker's stand, drama props, etc., for platform
use, and materials for the adult classrooms (see arrangement K follow-
ing).

B. Tables for 6 are better-they place everyone in conversational
range . They are also lighter to handle, more flexible in usage; but they
are slightly more expensive (about 8 percent). We recommend the smaller
size, if possible. In this arrangement, the hall holds 120, comfortably

seated . The lounge is shown arranged as an assembly and waiting space

for diners, with desk for tickets, coatrack brought in from other area,

and chairs. The piano could furnish dinner music or be used later in

leading singing . Storage: At (a) 24 tables for 6 with 120 chairs over ;

of (d) is space for choir robes, recreation equipment, schulwerk [sic] or
rhythm-band instruments .

C.

	

Round tables (48-in diameter) seat 6 comfortably or will accommo-
date 8 . They are best for placing diners in face-to-Face contact, and
they cost slightly less than the 8-ft rectangular tables . At 6 per table,

the arrangement shown seats 156 ; at 8 per table, 208 . In the lounge,

informal furniture about a fireplace provides the living-room atmosphere
which many churches desire . Storage: at (a) there is space for 36 round

tables or carts, 120 choirs over, and church-school or recreational materi-

als in the extra closet; of (b), additional tables, lounge furniture, etc. ;

at (c) and (e), materials for classroom and platform use .

Fig . 7

	

Seating arrangements for optimum use of o Fellowship Hall .

D.

	

Here the tables in the Fellowship Hall are arranged in a conventional

U shape, for a banquet of 100-plus diners . The lounge area is cleared

of all furniture, etc., for a scout meeting, with flags and backdrop on

one side and stations for a relay race of the ends. Storage: At (b) a

5-ff-square (area] is enough for most scout troops. There Is also space

for furniture, etc. If needed later, the right-hand wall could become a

storage area (for choir robes, instruments, special equipment, etc .). Note

that by drawing the accordion-fold partitions separate groups could (at
least theoretically) dine simultaneously in each of the three areas.
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E . In this sketch, the hall is arranged for the showing of a motion
picture . The screen is a pull-down installation on the wall behind the
platform. There are 288 seats for the viewers. The lounge is set up for
buffet refreshments (coffee, a light meal, or more) after the program
in the hall . The portable serving unit from the kitchen has been wheeled
out into the lounge for direct service of hot food . Such a buffet setup
could be used with or after dancing, games, or any meeting in the hall,
or for a "covered dish" meal to be enjoyed at the tables in the Fellowship
Hall .

F . In this sketch, the combined hall and lounge is (sic] set up as an
MYP or Youth Club center or canteen . In the well-lit hall, markings for
large-scale recreation (volley ball, four-square, and shuffleboard, etc .)
are shown in the flooring . Table games like skittles, table golf, or Ping-
Pang could be included . Recreation equipment is stored on the high
shelf at (a) or in closet (e) . The dimly lit and more intimate lounge is
suitable for small-group sharing . Pull-out partitions at (b) make several
intimate boothlike groups possible . A demountable, prefab fireplace at
(d) makes a larger conversation center. This and other equipment can
be stored at (d) or (b) .

H. In this scheme, the platform has been set against an outside wall
to permit maximum seating in the combined area (350 people plus) .
Two "entrances" for the performers are shown . The kitchen or some
area of the church outside the Fellowship Hall wing could be used for
"dressing ." Storage for drama equipment is again shown at (b).

0. Here, the platform has been set out into the hall for a theater-in-
the-round or other event suitable for such a setup (string group, chamber
music, dance, etc.) ; 210 people can be seated, none further than 25 ft
from the stage . The lounge has been temporarily converted into "dressing
rooms" with portable partitions rolled in from the church school . Special
storage for the drama workshop (floodlights on stands, paint, tools,
props, etc.) is shown at (b), opening into the corridor .

Fig. 7 (Cant.)



K.

	

This Fellowship Hall arrangement shows three church-school classes
in progress behind the drawn accordion-fold partitions. In one, a circle
of chairs brings the whole group into face-to-face discussion . In the
next class, an audiovisual is being watched by small groups who will
later form buzz-groups for discussion . The teacher stands beside the
screen to aid in presentation . In the third room, a class seated In informal
rows faces the teacher, his or her desk-table, and o map-stand or other
teaching aid. For most churches, we recommend that these Fellowship
Hall areas be assigned to adult classes, even though they be oversize
rooms . In first-unit halls, it will be necessary to house the whole school
in this area . And in first-unit churches, the kitchen will be only partly
furnished (as in J), so that it could be used as a classroom too . Classroom
storage for the separate groups will be at (a), (d), and (e) .

Fig . 7

	

(Cant .)

L.

	

In this sketch, the Fellowship Hall-lounge is shown in combined use
as a music room . The rear of the Fellowship Hall is shown being used
as overflow seating for the sanctuary across the narthex ; 120 overflow
worshippers may use this space, plus those who may sit in the narthex
itself . If it is needed, the rest of the hall may be overflow seating space
as well . A very large choir rehearsal is shown in progress in the lounge,
which has been thrown open to the hall . Folding risers, usually seating
all the choir or instrumental group in view of the director, now hold
only part of the combined groups. The lounge is especially good for
music use . Not only can it be made larger, but it is near rest rooms
and can be separately heated or cooled. At (b), a small office for the
Music Director is possible, with file cabinets and desk . At (c) are double
choir-robe racks, rhythm-bond or schulwork [sic] instruments, etc.

1.

	

Here, the Fellowship Hall is arranged for assembly seating with no
center aisle. Better viewing is possible using this system, since the choice
center section is filled, but local regulations covering this arrangement
must be carefully noted; 238 seats are possible . Incidentally, we do
not recommend the use of pews at any time in this area of the church-
a11 the indications are for chairs. The lounge is shown cleared of all
furniture, etc., to serve as a waiting area, preparation space, or dressing
room for the platform . A setup of this kind is suitable for a fashion
show, for church-school "exercises," for a recital or musical program,
for speaker(s), or drama. Center-section seating can also be provided
for services of public worship, using the same chancel-platform setting
as in J. We recommend a chair spacing of 18-20 in, and a row spacing
of 36 in, back to back . Folding risers for choir at (c) .

J .

	

This arrangement shows the Fellowship Hall set up for public worship,
as it would when the Hall is a first unit . The normal seating of 238 in
the hall can be supplemented by overflow seating for 88 additional
worshippers in the lounge . In churches which must also use the Fellowship
Hall for church-school classes, the platform end of the hall could be
prepared for worship beforehand, the rear of the hall closed off after
class and set up for church while the front rows are filling . Divided
seating as shown is suitable if the rows are too long for single-group
seating . A 5-ft-wide storage area is shown at (d) for general use in
the first unit. Later, this area, fitted with pull-out and turn-around racks
like those used in department stores, could be used for choir robes.
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F WEDDING
The width of the center aisle has been increased from
5' to 7' and the width of the front cross aisle increased
to allow adequate space for the bridal party and
pastor . A prayer desk or prie-dieu is used for kneeling .
Thls plan seats 98 although the capacity could be in-
creased .

E COMMUNION
The communion fable has been moved down into the
nave with the congregation grouped around it . The
pulpit has been moved to the center of the chancel
platform . Communion could be served standing or
the portable rail and kneeling step could be used for
kneeling.

G FUNERAL
The width of the center aisle has been increased to 7'
to allow the pallbearers to bring in the casket . The
actual seating capacity would depend upon the need .
The normal practice is to place the casket as indicated,
perpendicular to the table.

Fig . 9 .

H RECEPTION OF MEMBERS
Those being received in membership are shown at the
communion rail. The same arrangement would serve
a confirmation service where kneeling is required .

D COMMUNION
The communicants are served by the pastor at a port-
able communion rail and kneeling step . The rows of
chairs in the nave are spaced 32" apart allowing 18"
per person .

C . COMMUNION
Communion is served by the pastor to the congrega-
tion as they stand around the table . The center aisle
has been eliminated and the rows of chairs placed 42
apart allowing 20'' per person .

A . FORMAL WORSHIP
All furnishings are portable with the possible exception
of the organ console . The emphasis is upon the pulpit,
table and font . The nave seats 240 and the choir from
21 to 24 .

B . BAPTISM
The pastor and the one being baptized would stand on
the level of the chancel platferm so the ceremony
could be seen by the congregation . The parents and
sponsors would stand before the font on the nave floor.
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J CHOIR PROGRAM
The choir is grouped together on the platform facing
the choir leader and congregation . Special choir pro .
grams cantatas, oratorios, etc. are popular in many
parts of +he country. There is considerable freedom
in these plans in providing space for instrumentalists
near the choir.

I . EVANGELISTIC MEETING
The congregation has been grouped together in front
of the pulpit, which has been placed in the center of
the chancel . The choir is grouped in back of the
pulpit . The communion table and rail are forward of
the pulpit .

K . CONCERT
Ample space is available in this arrangement for large
musical instruments and a piano on the platform .

L . DRAMA
The chancel platform serves as a stage for drama, in-
terpretative dancing, church school pageants, etc . In
this illustration, +he organ console is screened from
view .

M DRAMA
The acting area is in the center of the nave and the
chancel is used for seating . This is similar to theatre-
in-the-round productions .

N . GROUP SINGING
For community or groups singing the congregation is
grouped around the piano and the song leader .

O AUDIO-VISUAL
The screen is located on +he platform so that the ma-
jority of the audience would be within the recom-
mended 60 viewing angle . Beyond this angle the
picture becomes distorted .

Fig . 8 (Coat .)

P MEETINGS
In this illustration two tables have been placed in the
center of the platform with the leaders seated behind
the tables . This could be used for debates, lectures or
church or community meetings.
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0 CHURCH SCHOOL
Three classes for youth or adults are shown in different
parts of the room . We are assuming that separate
classes would be provided for children .

R STUDY HALL
The 40' x 65' room could also be used after school
hours as a s+udy hall . Separate tables are shown for
each two to four students, as well as tables for those
in charge .

X . MINIMUM SEATING
The use of chairs allows the church to set up seats for
the anticipated attendance . For each of these ar-
rangements the room would appear to be full. (12
rows of chairs, 24" per person, 36" per row, seats 144).

W . GROUP ACTIVITIES
If all the furniture in the rooms were movable, the en-
tire area could be cleared for group activities . This
would require ample nearby storage space for all
furniture .

Fig. 8 (Cant.)

V DISPLAYS
The room is arran~ed for such displays as paintings,
sculpture, book exrllblts, schools of mission displays,
church school exhibits or any other type of exhibition
which requires space for large numbers of people end
ample viewing areas . The arrangement is planned to
encourage the flow of traffic through the exhibitions .

U DINING
Round tables encourage a greater sense of fellowshiP
since all persons are within conversation range of each
other. This arrangement around 48" diameter tables
seats 138 at 6 persons per table, or 184 at 8 persons
per table .
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Z . MAXIMUM SEATING
For those occasions requiring maximum seating the
chairs are placed closer together . This will still allow
ample seating space formost individuals . 115 rows of
chairs, IB" per person, 32" per row, seats 300).

Y . AVERAGE SEATING
By reducing the spacing between chairs and between
rows and by reducing the width of aisles, the room
would seat 234 persons . 113 rows of chairs, 20" per
person, 33 per row, seats 234 .

Fig. 8 (Cont.)



GENERAL

Organized Judaism and the synagogue are found
in nearly all of the civilized areas of the world
except eastern Asia . Jewish culture, through
the ages, has not developed an indigenous
architectural style or expression primarily be-
cause Jews have been frequently denied social,
econornic, and educational opportunities, i .e .,
the owning of property and the establishing
of permanent routs. Temple and synagogue de-
signers have, for the most part, emulated re-
gional architecture . Current congregations
tend to welcome the best in contemporary
architectural design and art work . The architect
undertaking a temple or synagogue cornrnis-
sion should become familiar with Jewish
customs, traditions, art forms, and the magnif-
icent literary expression of the religion .

Religious Judaism in the United States today
consists of the Orthodox, Conservative, and
Reform movements. Each group has readily
distinguished ceremonial practices arid a di-
vergent approach to programonng. Further-
more, within each of the three main divisions
there exist considerable variations of view-
points and practices . Hence, the architect will
find it mandatory to collaborate closely with
the individual synagogue building, religion,
and education committees .

In the United States, the terms temple and
synagogue are used interchangeably. This text
will use the generic terminology the syna-
gogue.

S Ite

If possible, the architect should advise on the
selection of a site . Most community zoning and
building jurisdiction will permit religious struc-
tures within any of their zoned areas . A site
location on a secondary street at the approxi-
mate center of the congregation neighborhood
is desirable . An optimum off-street parking
ratio of one car per congregation family is de-
sirable but seldom achieved . It should be noted
that Orthodox congregations prohibit the use
of autos or public transportation on the Sab-
bath and hence must be placed in close prox-
imity to membership .

Materials

Since funds are usually limited, the majority
of synagogues are designed for conservative
initial cost . Construction materials and me-
chanical equipment should be specified for
considerations of permanence, durability, and
low cost of maintenance . The selection of bet-
ter materials and equipment may increase
initial cost but can result in considerable lonq-
term maintenance economies .

Master Plan

Both budget limitations and anticipated con-
gregation growth normally require a staged
program and multiple use of facilities . An
"ultimate growth" master plan should be de-
signed so that the initial and later stages of
construction can be readily expanded and
integrated into the, master plan (final) concept.

By KEITH I . HIBNER, AIA
Consultant: MYRON E. SCHOEN, FTA, Director, Commission on Synagogue
Administration, Union of American Hebrew Congregations, and Central Conference
of American Rabbis
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SPACE CRITERIA

Elements shown in Figs . 1 and 2 are those
most commonly programmed in temple and
synagogue buildings .

Worship Areas

Sanctuary . The sanctuary will traditionally,
if site use permits, orient with the bimah plat-
form to the east . The bimah platform height
will vary from 24 to 36 in . Center steps (6-in .
rise, 12-in . tread) are normally used . The focal
point of the sanctuary is the ark, which is lo-
cated on the rear wall area of the bimah. The
ark cabinet houses the congregation's Torah-
or Scrolls the written doctrine of the divine
rule for Jewish religious life . The ark platform
is one or two steps above the birnah floor level .
Suspended in front of and above the ark is the
eternal light, which traditionally remains con-
stantly lighted . Located on the bimah platform
are reading lecterns for the rabbi and cantor,
occasionally standing art work, and chairs for
the synagogue officers and trustees . Note that
all Orthodox congregations and some Con-
servative congregations separate the birnah
area and the cantor's station from the pulpit
area and ark . The specific requirements and
physical facilities of the religious areas must
be thoroughly programmed in the early design
stage. The architect should seek advice from
the rabbi and the congregation's religious
committee.
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Plan far a reform temple . (Keith I . Hibner, Architectj



concealed from direct congregation view .
Movable screen partitions are utilized occa-
sionally, so that the choir is visible for various
functions such as weddings . The choir mem-
bers and the organist must have a direct and
easy view of the cantor and rabbi. Men's and
women's robing rooms should have direct hid-
den access to the choir seating area or loft .

Minyan Chapel Such chapels are used for small
groups-10 to 25 male congregants-for daily
religious observance . Frequently a multipur-
pose area will suffice for minyan services
where budget does not permit separate facil-
ities .

Education

The Hebrew school normally functions in the
late afternoon, after the public school sessions .
Classes are ideally limited to from 15 to a maxi-
mum of 20 students . Normal public school
desk and seating data apply to classroom size .
Ample storage and display areas are required .
Classrooms can also double as meeting rooms
for adult game/craft clubs end education in the
evenings . A teen-age or secondary social area
is desirable end should include a small kitchen-
ette facility . Outdoor supervised seminar and
play areas are desirable .

Social Areas

Multipurpose Also Such a room is desirable
when budget and space permit . The area is lo-
cated between the sanctuary and a social hall
and will open by means of movable doors to
one or both adjoining rooms. The multipurpose
room serves for overflow sanctuary seating or
for larger social functions. Also, of course, the
area is frequently used as a smaller social
meeting room . The multipurpose area acts as
an effective sound barrier between the chapel
end social hall . A small kitchen unit for serving
coffee and snacks is often incorporated .

Social Hall This area is used for larger social
functions, i .e ., dining, dancing, Bar Mitzvahs
end wedding parties, little theater productions,
and temporary seating for High Holy Day re-
ligious services . Storage space for folding
chairs end dining tables is normally provided
under a stage .
The stage should have a minimum area and

facilities for amateur theatrical productions .
A minimum depth of stage is 18 ft . A prosce-
nium width of 24 ft is satisfactory. Minimum
wing space is 10 to 12 ft . Overhead facilities
for stage drop and lights should be provided .
Smell dressing rooms and toilets for men and
women should be located backstage. The stage
area platform is used also for High Holy Day
seating .

Kitchen

	

Requirements for the kitchen facilities
very greatly in individual synagogues . Smaller
congregations will program minimum cooking-
serving areas for use with off-premises cater-
ing establishments . Larger congregations will
require a large self-contained food preparation
center . The Orthodox and Conservative syna-
gogues mandate kosher kitchen facilities with
absolute separation between meat and dairy
food functions .

It should be noted that many large syna-
gogues will rent their kitchen end social hall
facilities to an outside professional caterer,
who will, in turn, operate the premises and
supply food for social affairs sponsored by the
synagogue as well as outside groups . This
arrangement provides an income to the temple

Religious
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and assures professional, readily available
service .

Administration Areas

Administration Office An administration office
(150 to 170 aq ft) should have visual control
over the main public entry. Desk and file space
is required for one or two secretaries . The
rabbi's study is normally contiguous .

General Office A further general office (175 to
200 sq ft) is desirable . It includes the school
administrative area, desks and counter for mail-
ing and general filing, and storage facilities . A
separate but adjacent soundproof room is de-
sirable for mimeographing, mailing, etc. The
school administrative portion of this general
office should be so located as to have visual
control of the classroom facilities area .

Rabbi's Study

	

Aroom should be provided (175
to 200 sq ft) for lounge and seating space for
small informal meetings, rabbi's desk or work
table, and adequate shelf and storage facilities .
The rabbi's study should have nonpublic
access to a robing room and private toilet . It
is most desirable that the rabbi be able to robe
end enter directly to the rear or side of the
bimah platform in the sanctuary without walk-
ing through the sanctuary's public seating
aisles .

Library A room (220 to 250 sq ft ) for the
housing of religious books is required in many
programs . The library is frequently used for
synagogue executive board meetings . Furnish-
ings normally include a table seating 12 to 16
and informal lounge facilities . The library
should have access from the rabbi's study
and the public lobby.

Men's Club and Women's (Sisterhood) Club Offices
When required, provide (120 to 150 aq ft) room
with desk and file apace and seating for club
officer meetings .

Miscellaneous Areas

Bride's Room

	

This area (120 to 150 sq ft) is used
for seclusion and final dressing of a bride
prior to a wedding. A private toilet should be
provided . It is desirable to locale the bride's
room adjacent to a multipurpose room where
the bride may receive well-wishers .

Public Toilets In a modest budget program,
one set of toilet facilities can reasonably ser-
vice the school as well as the sanctuary and
social areas and hence should be easily acces-
sible to both . This is possible because educa-
tional, religious, and social functions do not
normally occur simultaneously . If budget per-
mits, two separate toilet facilities should be
programmed .

Coat Room

	

Spaces for coat hanging and shelv-
ing should be provided (100 to 150 sl fl of
floor area is adequate).

Public Spaces Lobbies, corridors, and circula.
tion should be designed for direct, easy move-
ment . Large lounge and congregating areas
are required for social functions as well as
religious recesses . Where possible, outdoor
courtyards, terraces, and atriums are most
desirable .

Storage Areas Ample storage space should be
provided within the area of the separate syna-
gogue functions (education, social, religious,
kitchen, etc.) . Provide storage area for the out-

door functions (deck chairs, lawnmowers,
landscaping tools, etc.) .

Mechanical Equipment Areas

	

The location and size
of rooms having utility services, heating, and
air-conditioning equipment will be determined
from criteria supplied by the mechanical engi-
neering consultant . Exterior as well as interior
access to these areas is desirable .

ADDITIONAL DESIGN CONSIDERATIONS

Landscaping

A landscape architect should be retained as a
member of the planning team . Hardy, easily
maintained shrubs and plantings should be
specified . Service areas should be screened .
Care should be taken to incorporate landscaped
areas for congregation use in the outdoor
celebration of the festival holidays, i .e ., feasts
of Shabuoth and Sukkoth.

Aesthetics-Art Work

Ninateeth-century American synagogues were
predominantly routine copies of churches .
The meaningless six-pointed star (Mogen
David) was the distinctive (typical) form of art
decoration . Today, however, architects and
artists are making significant contributions to
Jewish culture by incorporating Jewish re-
ligious symbolism in structure and ornament .
Ideally, the religious artist will work under the
direction of, and collaborate closely with, the
architect . The artist should be retained in the
preliminary planning stages . The art program
will include such items as decorative ark doors,
the design of the eternal light, stained glass
windows, exterior and interior lettering and
sculpture, woodcarvings, weavings, lecterns,
choir screens, paintings, mosaics, etc. While
Jewish tradition still leans strongly to the
omission of the human face or form in the
sanctuary and strictly prohibits the depiction
of the Deity in any form whatsoever, there has
been a decided return to the human and animal
form in art work in contemporary buildings .

Mechanical Design
The master plan criteria of staged construction
will necessitate careful consideration by the
mechanical engineering consultants ; i .e ., elec-
trical service or heating and air-conditioning
plants may be oversized to accommodate future
requirements . Economical heating, ventilating,
and air-conditioning design will utilize multi-
zone operation consistent with time-staggered
synagogue facility use. A checklist prepared
by the architect will include detailed design
criteria for multiple mechanical building facil-
ities . These will include exterior, interior, and
stage lighting requirements ; acoustic consid-
erations ; fire alarm systems; intercom and
public address sound systems ; kitchen design ;
pipe organ installation ; fire hydrants ; In.
ground sprinkling system ; design of toilet
facilities and exterior ramps for the handi.
capped ; site and building drainage, etc.

Information Sources

The most knowledgeable and comprehensive
source for synagogue design information in
the United States today is the Commission on
Synagogue Administration of the Union of
American Hebrew Congregations, 838 Fifth
Avenue, Now York, N.Y . 10021 . A list of their
books end publications is available on written
request.



By RICHARD M. BENNETT, FAIA

THE SOCIAL CENTER

The three principal functions of the synagogue
are to provide a place for worship, a place for
education, and a place for the Jewish corn-
munity to carry on some of its social activities .
The latter function-the community function-
is what makes the synagogue such an unusual
religious building .

It is fair to say that the extent to which a
modern synagogue fulfills that community
function will determine whether the congrega-
tion thinks of its building as a symbol of a liv-
ing religion or whether the building and the
activities within it will seem divorced from the
realities of everyday life .

The community or social functions of a syna-
gogue have always constituted one of its main
purposes . Certainly, the outer courtyards of
Solomon's Temple served a visiting and meet-
ing-in-fellowship need . There, too, one found
chambers for the preparation of food, and spe-
cial rooms for those with special interests .
History also shows us that subsequent syna-
gogues were true community centers in that
they were built around a congregation and its
needs rather than centered upon a royal priest-
hood . Even beyond areas for the immediate
use of its members, the synagogue had rooms
for the reception of travelers who paid for
such hospitality many times over with their
tales of foreign places and news of the outer
world.
So the importance of the synagogue as a

community center is not a recent development.
Only its ways of serving the community are
modified-the purposes remain unchanged.
The basic need is for a place for friendly, social
intercourse; a place to discuss common day-to-
day problems in the outer world ; a place for
healthy common activities, for the young folks
to meet and to prepare to assume their places
in the community; a place to enjoy the company
of those with the same interests ; and, finally,
a place in which, from time to time, one might
be stimulated by considerations beyond the
immediate horizon.
Today, these fundamental needs are reflected

in the increasing complexity of synagogue
plans. Spacious corridors, foyers, and lobbies
have taken the place of the ancient open court-
yards. There are club rooms for men, women,
and children . There are kitchens for the prep-
aration of food and large spaces for dinners
and suppers. There are areas for dances, plays,
lectures, concerto, and exhibitions . There are
classrooms for adult education as well as craft
and hobby rooms. And there are offices where
the organization and direction of these activi-
ties can be guided and publicized to ensure
their success.

Naturally, there is a tremendous range in the
size and extent of the facilities provided de-
pending upon the size and means of each con-
gregation. Few synagogues have a separate
apace for every function, and the multi-use of
space is the rule rather than the exception .

Corridors and Vestibules

The most elementary social function is the
meeting, greeting, and visiting with tallow con-

gregants before and after religious services .
This requires generously sized corridors,
aisles, lobbies, foyer, and vestibules . If these
elements are generous in size, they permit
friends to pause and talk without obstructing
the flow of traffic . For the same reason there
should be wide walks outside the building, and
a large paved area or courtyard that invites
"stopping to chat" without blocking sidewalks .
A few feet added to a corridor makes it useful
also as an exhibition space and does much to
enhance the dignity and serenity of a structure .

The Social Hall

The social hall is probably the most important
community facility . With a kitchen it becomes
a banquet hall ; adding a stage makes it a
theater or lecture hall ; removing chairs and
tables makes it a dance hall or game room ;
by means of folding doors it can become over-
flow space to be merged with an adjoining
sanctuary for High Holy Day services .

In determining its size one can estimate its
capacity by allowing about 7 sq ft per person
for seating on folding chairs in rows and about
12 sq ft per person for seating people at long
tables . Main aisles from the kitchen to dining
tables should be at least 5 ft wide and other
spaces between tables can be 3 ft wide . Such
approximate standards are useful only for pre-
liminary planning, since each room becomes
an individual problem which must take into
account the position of entrance doors, the
kitchen access, stage platform, exits, and so
on . Careful attention to seating arrangements
is most important in achieving quick, smooth,
and efficient service of meals.
The height of the social hall is an archi-

tectural consideration . If the room is to be used
for games, such as basketball, that may deter-
mine its height ; if it is to open into the main
sanctuary through folding doors, the merger
of these two spaces may be a deciding factor .
Sometimes there will be a projection room

for movies ; but the wide availability of 16 mm
film, which is fireproof and does not require
a professional operator, makes such an elabo-
rate installation less necessary . If, however,
a projection booth is desired, it should be large
enough to make possible the use of color and
spot lighting of the stage. Phone and buzzer
connection to the stage manager is then essen-
tial . Even if it is planned for the use of 16 mm
projectors or slides alone, a signal system and
conduit connections for sound should be pro.
vided.

Plays and movies make light control of win-
dows a serious problem. Windows might be
eliminated entirely to escape this problem,
but a frequent objection to that is that the same
space is used for many different purposes and
should therefore be capable of reflecting a
number of different moods. The answer is that
this can be accomplished effectively by several
artificial lighting schemes. For example, one
could have a down-light only from the ceiling
for dances and lectures ; light "washed" by
wall brackets over ceiling and walls (and no
other lights) for dining ; and all the light fixtures
turned on for games. Many congregations do
not allow their social hall to be used for games

that are liable to give the room too much wear
and tear . If the room is used for games at all,
any windows will have to be specialty guard-
ed against breakage ; and if large windows
are used, care must be taken to have them
screened on the outside by planting (or have
them look out on an enclosed area) to ensure
privacy from anyone passing by . So that, by
and large, a good case can be made for a win-
dowless social hall .

Here are some specific details that must be
watched in planning the social hall :

- As in all public buildings, durability is a
prime consideration in the choice of building
materials . By using natural materials on which
any scratches will uncover the same color (and
more or less the same texture) as the original
surface, one can make sure that a room will
last longer and look better for a longer period
of time than if one had used synthetic surface
materials and unprotected plaster and paint.

- In a room that is to serve so many func-
tions a rather neutral color scheme will make
decoration for specific occasions a good deal
easier and more effective than a strong initial
decorating scheme .

. There should most certainly be some
acoustic treatment to quiet the room, and the
designer should investigate the acoustic prop-
erties of the room for its use as an auditorium .

. If the room has a large seating capacity,
artificial ventilation is needed during some of
the events that may lake place in it .

" Generally speaking, a hardwood floor is
recommended for a social hall.

" Among the drawbacks of multipurpose
rooms-which must have level floors-are
less comfortable eight lines for stage, lecture,
and movie purposes .

The Stage

The stage itself can vary in elaborateness from
a temporary platform at one end of a room to a
complete professional setup . But in all stage
designs there are certain basic principles that
must be followed : The first is to augment the
playing area (the part visible from the audience)
with space at both sides for the exits and
entrances of the players, for temporary placing
of props and of scenery necessary for other
acts, as well as for positions for stage crew
and actors awaiting their part . Experience sug-
gests that the horizontal handling of scenery is
preferred for amateur theatricals . "Flying,"
the hoisting of backdrops and unused scenery,
is expensive and relatively dangerous to un-
trained people . The stage floor should be of
soft wood to allow for stage screws to brace
the scenery.
A most vital element of the stage design is

good, flexible lighting . Folding footlights,
border lights above, and a method of lighting
the entire proscenium from the front, coupled
with heavy-duty outlets for spot and floodlights
backstage, should all be included .

Dressing rooms are necessary-but some-
times Sunday school rooms must double for
that purpose. Most needed is storage space.
Old scenery, props, makeup material, stage
braces, extra lights, should all have a space
where they can be kept safely . It must be re-



membered that several different groups will
probably make use of the stage-groups of
different ages and degrees of responsibility .
In such cases some groups should have space
to keep their own accessories under lock and
key.

No matter how elementary the stage setup,
there will, of necessity, be some making of
scenery with its attendant painting and mess .
In other words, the stage should not be a
"finished" space, but a workshop within which
one can simulate a variety of environments .

If the auditorium is to be used for many dif-
ferent purposes, chair storage may be found
under the stage. Most often the chairs are
stacked on carts which can be pushed into
position under the stage. This method requires
the stage to be about 3'{, ft above the floor.
Occasionally, one or two sections of the stage
floor can be made removable, but such a pro-
vision is not mandatory. Access from outside
to the stage area must be considered in relation
to the size of the scenery and props that will
be used . This access should be convenient
to e service drive .

The Kitchen

The layout should not be that of a commercial
kitchen . A greater number of people will have
to be accommodated ; its use will be rather
sporadic ; and the kitchen help will not be so
well trained to work together-which means
that they will need more space then would be
provided in a commercial kitchen .
The basic scheme for kitchens usually de-

velops from the route waitresses follow in re-
turning from the dining room . The planning
sequence is for them immediately to pass a
sailed dish station, behind which is the dish-
washing equipment, and (if space permits)
the dish storage. Next, the waitresses pass the
cook's table which is backed up by ranges,
ovens, space for meet and vegetable prepara-
tion, and storage, including refrigerators. They
then pass a cold table where salads are pre-
pared. At this station, ice cream is picked up
-if that is the dessert. Next comes the pastry
table where milk as a beverage is usually found
as well . Finally the waitress passes by the
coffee station .
The synagogue kitchen differs here from the

usual commercial kitchen: first, all plates
are served with the same menu ; second, re-
turned plates all come at the same time, but
they do not need immediate washing for im-
mediate reuse. This means there may have to
be greater stacking area, but the dishwashing
equipment may not have to be so elaborate or
work so fast . Finally, attention to special re-
quests is at a minimum, and each waitress need
merely pick up plates and portions already pre-
pared and waiting. Checking stations and
cashiering can be dispensed with under this
arrangement .

If at all possible, kitchens should be planned
so that the entering traffic moves from the right
to the left . The kitchen should be entered and
left through vestibules which deaden the noise
so that after-dinner activities in the social hall
are not disturbed by the sounds of finishing
up in the kitchen . Attention must also be paid
to ventilating the kitchen, both to prevent odors
from permeating the rest of the building and to
ensure comfort for the volunteer workers. In
smaller kitchen installations, pass-through
openings may be used as pickup stations for
the waitresses rather than having them file
through the kitchen . A similar slot can be lo-
cated for the return of used dishes .

Here are some additional points to consider
in kitchen planning :
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" For congregations adhering to the dietary
laws, separate dish storage is demanded, as
well as separate sinks for washing the double
set of plates .

Since the kitchen will be used by different
groups of women, glass cupboard doors are
often specified so that those unfamiliar with
the kitchen can more readily find stored
articles .

- Cupboards should be planned for utensils,
silver, paper cups and napkins, and linen
storage.

" Storage space should also be provided for
canned goods, soft drinks and other supplies
for special events, as well as lockers or clothes
closets and toilet facilities for kitchen help .

" Stainless steel equipment, quarry tile or
greaseproof mastic floors, tile walls, and
acoustic ceilings are recommended .

" The kitchen should be close to a service
entrance, which should give access to a
screened, walled-in service court large enough
to take care of the necessary refuse .

" A telephone in the kitchen is a necessary
convenience and should connect with the ad-
ministration office .

- In addition to the main kitchen, it is not
uncommon to find kitchenettes for use at small
tees and for the staff to use for their lunches.
If a separate kitchenette is not used, a smaller
stove for small occasions should augment
the main range.

Parlors and Lounges

A parlor or lounge can serve many purposes .
Tees, coffee and cake refreshments and visit-
ing after evening affairs, club and committee
meetings, as well as weddings and receptions
need that kind of space. The relation of such
a room to the rest of the temple is important .
Open and flexible planning does not conceive

of a synagogue plan as a series of cells strung
along corridors but as a series of large spaces
that flow into each other. They can still be
closed off one from the other whenever a desire
for privacy or use by smaller groups makes
this necessary .
The parlor or lounge should be near the main

kitchen or near a kitchenette .
Changeable lighting effects for different pur-

poses make the room more useful ; furniture
that can be shifted without too much difficulty
is similarly desirable . If this room can be de-
signed to open onto a patio, court, or garden,
its charm and usefulness will be tremendously
enhanced .

Club Rooms

Economy usually suggests that the same club
room should be shared by a number of organ-
izations . If that is so, individual closets, or even
storage rooms, which can be locked up to en-
able each organization to store its own posses-
sions, will give each the sense that its needs
were considered in planning the building .

Craft Rooms

Art studios, photographic dark rooms, wood-
working and sewing rooms, and the like are
often used by both adults and children, day
and night. This raises several problems : there
must be storage space for materials and for
projects under way; the rooma must be located
in such a way that they can be used indepen-
dently of the rest of the building ; furniture suit-
able for both children and adults must be pro-
vided; there should be plenty of steady, clear
light ; they should have durable well and floor
finishes ; they should be sound-conditioned to

keep their noise away from other rooms; and,
in some instances, they should have special
safety devices to prevent the use of dangerous
equipment without adequate supervision .

Games and Sports

In the small synagogue, the social hall may,
on occasion, be used as a game room . As noted
above, such necessarily rough usage demands
materials and details which are often not de-
sirable when the room is used for more formal
occasions. Ping pong and less strenuous (end
destructive) games are then indicated .

In some cases basement space can be
created quite economically and playrooms can
then be located at half grade or below.

If a gymnasium is to be included it should
be big enough to house a regulation-size
basketball court. In addition to the playing
floor, there must be a locker space, shower and
drying rooms for both boys and girls, and stor-
age space for equipment. While it is possible
to build one gym for boys and another for girls
(or to build one large gym that can be divided
into two), a single gym used alternately seems
more reasonable .

How to Publicize Community Activities

The office space of the synagogue must include
space for those who organize, schedule, and
publicize the community activities . Desk and
work-table space, filing space, space for dupli-
cating devices and for envelope stuffing and
kindred tasks must all be provided . Often pub-
licity is taken for granted in a small congrega-
tion, since it is informally accomplished by
word of mouth. With expansion, this situation
often changes and organized publicity is
needed to get full advantage of the opportuni-
ties offered by a new building . In addition to
this office space, bulletin boards in key spots,
with adequate space for posters and notices
and good illumination, are important. Display
space for objects created in art, sewing, and
craft classes also provide a stimulus for those
taking part in such programs as well as encour-
agement for others to enroll .

Storage Facilities

Large closets in each room are often of greater
value than large storage rooms somewhere
else . Desk drawers, table pedestals, chests,
and cabinets often turn out to be more flexible
and cheaper then built-in equipment.
One of the vexing problems created by large

community facilities is the disposition of hats
and costs . Lockers that can line the corridors
are probably best, though they are expensive.
In more modest plans, hook strips and a shelf
have proved to be perfectly satisfactory . A
checkroom (supplemented by the use of class-
rooms for peak loads) offers another sensible
solution . In classrooms, wardrobes whose
doors open in unison have turned out to be
usable . Sometimes the doors can have black-
boards on their outer faces.

How the Community Function Affects the
Overall Plan

The section of the synagogue devoted to com-
munity affairs should be located-and its vari-
ous entrances should be arranged-so that it
can be used independently of the rest of the
building when necessary . This means, inciden-
tally, that the heating and ventilating system
can be zone-controlled to reduce operating
cost . Any intelligent plan will group together
areas of similar use.
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against opposite walls . A third type is a curtain
of cloth, reed, or bamboo, operating in or on a
fixed track. A fourth type is the movable area
separator, which is really a portable screen
generally extending to a height of e or 7 ft .
Finally, a partition might be made in modular
units in such a way that these can be disassem-
bled and moved to a now location . This last
type probably is not a movable partition in the
narrower sense.

Multiple Use of Schoolroom
Most of the factors mentioned' in the two pre-
ceding sections, such as the size and flexibility
of classrooms, have a direct bearing on the
extent to which classrooms can be used for
multiple purposes . If there is no large assembly
hall or auditorium available, a row of class-
rooms separated by folding or accordion type
doors can quickly and easily be converted into
a large assembly, meeting, or banquet hall .
A smaller classroom, however, accommodates
the smaller group or committee admirably. In
this way, both large and small classrooms can
serve subsidiary uses such as far meeting,
working, and social gathering places .

In the dual use of a room, the selection of the
type of furniture is of utmost importance . If
a classroom is also to be used as a meeting
room for adults the fixed type of children's
desks and seats will be impractical for the
adults . It will be necessary to select the upper-
grade classroom to be used for adult meetings
since there the furniture will be of a larger size
and more suitable .

For the afternoon type school, a large space
must be set aside for the pupils to gather in
inclement weather before time for classes;
this is required since the classrooms may be
occupied by a previous session and the pupils
will not be able to go directly to their classes
until the previous period is ended. In the all-
day schools the problem does not generally
exist, since the pupils can go directly to their
classrooms .

The Kindergarten as a Nursery
A kindergarten and nursery can be a powerful
force in attracting younger families to the syna-
gogue who otherwise would be unwilling to
leave their small children at home or who could
not otherwise all attend et the same time . The
kindergarten and nursery may well be com-
bined ; in fact, there is a worthwhile advantage
in this . In the case of families with two or three
children in the nursery and kindergarten age
group, keeping them all together helps them
adjust much more quickly to the new surround-
ings, cuts down the fears and insecurities
which children naturally feel under the cir-
cumstances, and makes the work of the adult
attendant much easier.

This kindergarten area should be well sound-
proofed. Consequently, a movable partition
separating this room from another might be
inadvisable.
The room should have adequate tackboard

area for mounting large, colorful posters and
displays . For the smallest children, and for
those who become sleepy, the necessary num-
ber of cots should be provided .

It is important that the kindergarten and
nursery be large and roomy. Children of the age
to be accommodated here often play on the
floor and delight in active games. These de-
mand generous space. Adequate room is
needed for the storage of toys, materials, and
other play equipment. From a health point of
view, congestion in this space particularly
ought to be avoided because it encourages the

ern school must be limited to a three-story
building . Only in extreme cases (where hori-
zontal planning is impossible because of high
lend cost or for other reasons) is it permis-
sible to build more than three stories-and that
only it an elevator is provided . This of course
is only a last resort since the elevator is expen-
sive to install and costly to operate and main-
tain .
Great care should be given to the exposure

of the classrooms . For the academic class-
room an east or west orientation is desirable .
Special rooms like nature study, science,
should face south . The ideal exposures for the
kindergarten or nursery are south and east .

Here are several specific questions that arise
in the design of a synagogue school wing :

How Many Classrooms and What Size?
The size of the school, and therefore the num-
ber of classrooms, depends on the number of
pupils expected to attend and also on the type
of school . Classrooms for an all-day school will
vary slightly in requirements from those for a
part-time school . Since finances are of utmost
concern to most institutions, the classrooms
are frequently planned to accommodate a large
number of pupils in order to reduce the number
of teachers . But conditions vary from year to
year, so that a large room may be wasted if only
a smell number of pupils will use it . Good
education practice, on the other hand, dictates
smaller classes for greater efficiency ; between
these two extremes a happy medium must be
selected . A class of 25 pupils has proved satis-
factory in most instances. Since most schools
have shown considerable variation in the size
of classes for different grades, it is often possi-
ble to construct classrooms of varying sizes
to accommodate from 20 to 35 pupils .
The number of children to be provided for

will depend largely on the community. A care-
ful survey must be made to determine how
many pupils may be expected to attend the
school . From that figure the number of class-
rooms can be arrived at, using the average-size
close as a basis. For an all-day school, provi-
sion must be made for at least one classroom
for each grade in order to permit a full school
curriculum .
The actual size of the classroom is based on

a minimum of 15 sq ft for each child. This
figure provides only for the area devoted to
seats and aisles ; if the educational program
calls for activity space, then the room must be
based on a larger amount of between 20 and 25
sq ft per child.
The advantages of the larger room can read-

ily be understood . With it an air of informality
and spaciousness can easily be achieved . From
nearly every point of view it permits greater
flexibility in use. It provides increased flexibil-
ity in the arrangement of furniture and class
groups ; in the accommodation of changing
class sizes; in the education program which
can be carried out in the classroom; end in the
accommodation of adult activities .
On the other hand, the special suitability of

the smaller room for the work of small groups
and committees should not be overlooked .

Movable Partitions in Classrooms : Pros and Cons

Various types of movable partitions may be
used to separate one room or area from an-
other. One type becoming increasingly popular
is the folding partition which extends or
closes with ease and operates in a fixed track .
A second type is the wood accordion cloor-
which is hinged so that it may be extended to
form a wall or folded back out of the way

Aa a principle this is obvious, But in practice
there are a number of factors that must be re-
membered . Though the building may be
divisible into zones according to function,
each zone must have access to toilets . The of-
fice area probably should function in relation
to each zone ; and certain classrooms must be
considered both as part of the religious school
and as part of the community center . This is
especially true of classrooms that may double
as dressing rooms for the stage; of the arts
and crafts rooms and the camera studio ; and of
classrooms that may on occasion double as
coat rooms.
There is a natural temptation for a congre-

gation to try to arrive at a fixed and final plan
solution . Only rarely will we accept the fact
that future generations may discover new
needs-and may wish to abandon soma activ-
ities we now hold dear . The wisest planning
will allow for additions and make future
changes easy . This in accomplished best by the
elimination of Interior bearing walls, by extend-
Ing corridors to the full length of any wings,
and above all, by starting with a site that will
allow for healthy growth. For the community
functions of the synagogue have grown and
changed radically over the past centuries, and
there is no reason to believe that this growth
and change will not continue .

By MAX B. SCHREIBER and T. P. DEIS

THE EDUCATIONAL CENTER

In planning the educational facilities of a syna-
gogue, several general considerations must be
kept in mind from the very start .

Future expansion is one. This can be accom-
plished in several ways . One is by horizontal
extension, i .e ., either by increasing the size
of the wing of the building or by constructing
an additional wing . In this connection it is im-
portant to secure sufficient land at the outset
so that there will be adequate space for the ex-
tension ; or oleo, there should be an agreement
whereby adjoining land may be secured when
required . Future expansion may also be pro-
vided by vertical extension in the form of add-
ing one or more stories .

While horizontal extension is usually more
desirable than the vertical (since it reduces
walking up and down stairs), it is frequently
impossible to acquire the necessary land . In
that case future stories can be planned by
slight increase in the foundations and other
supporting members. The additional cost is
negligible compered to the resulting benefits .
The one-story educational unit is undoubt-

edly the best arrangement. It permits direct
access to the exterior for outdoor play, with
quick and easy dismissal in case of an emer-
gency. If conditions require more than one
story, then stairways must be introduced and
there should be a sufficient number of stairs
to permit quick exit . Usually, local building
codes are very specific about the number and
width of stairs required as well as their loca-
tion, construction, and arrangement .

Children should not be required to walk more
than two flights of stairs ; therefore, the mod-

Peter Blake (ed .), An American Synagogue
for Today andTomorrow, The Union of Amer-
ican Hebrew Congregations, New York, 1954 .



spread of disease . In general, it can be said
that an air of attractiveness and commodious-
ness in the nursery and kindergarten area will
return worthwhile dividends in increased
family attendance and participation in all the
activities of the synagogue .

In order to provide as much sunlight as pos-
sible, the kindergarten room should face south
and east . The ideal location is on the first floor
to avoid steps and also to provide easy access
to an outdoor playground, which is of utmost
importance to this kind of a class . The area of
this room should be based on 30 sq ft per child
and the class should be limited to a maximum
of 20 children .

Window areas should be generous---the
more light the better . If the windowsills are
more than a few feet above the exterior ground,
some type of window guard must be provided
to protect the youngsters from falling out .
Windowshades are necessary, since the kinder-
garten pupils frequently rest during the day and
require a darkened room . Also the heat of the
sun and strong glare can be minimized by
lowering the shades .

Since the kindergarten pupils must be kept
under constant observation, it is mandatory
to provide the toilet room directly off the main
playroom . In this way the teacher can control
the children and help those who require assis-
tance without leaving the room itself . At least
two water closets and two washbasins should
be provided in each kindergarten toilet room,
and these fixtures should be of the small, low
type to suit the age of the children . Soap dis-
pensers and paper towels are provided for pur-
poses of cleanliness and to teach the children
good health practices . A wash sink in the play-
room itself is standard equipment, since chil-
dren love to play with water . Drinking facilities
must be provided either in the form of a drink-
ing fountain or by means of paper cups adja-
cent to the sink .

Clothing facilities should be located in the
playroom itself or as close to it as possible .
The cubicles containing five or six spaces
have proved quite satisfactory since they are
easy to move from place to place . The top
portion of each section is devoted to a blanket
or hot, the center portion is for the coat, and
the lower part for rubbers or boots .

There should be a sufficient number of
movable toy storage cabinets . These cabinets
are used not only for the storage of toys and
equipment but also to form alcoves of varying
sizes and shapes to section off various play
activities . Since the children play on the floor
a good part of the time, a sanitary material
must be provided which is easy to clean, warm
to the touch, and colorful .

While many of the rooms in the education
center may be used for other purposes, the
kindergarten should never be used for any
other purpose . Frequently, the children work
on a project of building which may take several
days or a week, and this must not be disturbed .

In connection with the kindergarten room,
an outdoor playground is necessary since the
children spend considerable time outdoors
in good weather. Sand pit, swings, slides, see-
saws, are the commonly used items of equip-
ment . The playground should be so arranged
that the sun will strike it and not be cut off by
adjoining buildings .
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Design and Furnishing of a Classroom

Research of late years has established that the
planning of physical environmental factors
of the classroom-such as seating, lighting,
decoration, temperature, and sound-con-
tributes greatly to the learning progress and
well-being of the children . Coordinating the
environment in this way is particularly im-
portant where the children spend several hours
in sustained visual activity .

The proportions of an academic classroom
should be such that the width is about three-
fourths of the length . The long, narrow room
provides better control for the teacher than a
classroom which is wide and shallow . In the
latter room the light from the windows will
not penetrate to the far side and thus the last
rows of seats will be poorly lighted . The win-
dows should be arranged on the long side so
that when the pupils face the front of the room
the natural light will come from the left side .
Windows may be as large as possible, start-

ing at approximately 3 ft above the floor and
rising to the ceiling or as high as structural
members permit ; the higher the heads of the
windows the farther the light will penetrate
toward the opposite side of the room . The
areas of the windows should never be less than
10 percent of the floor area of the room . Shades
or other sun-control devices should be pro-
vided to cut the glare and strong sun and for
use if motion pictures are shown .

The following description of a typical class-
room should not be taken as a rigid formula,
for many variations in design are possible .
This is merely one good way of designing such
a room : the front of the classroom should be
provided with a chalkboard across the entire
wall, with a cork tack board above . On the cor-
ridor wall toward the front of the room is the
door. This door should swing into the room
it the local law permits, in order to keep the
-corridor clear . If the law requires that the door
swing outward towards the corridor, then it
should be set back into the room in the form of
a recess . The door itself should be provided
with a glass vision panel, and a glass transom
should be provided over the door to admit light
into the corridor . On the room side of the cor-
ridor wall, beginning at the entrance door,
there should be a series of cabinets in this
order : teachers' locker, storage cabinet,
pupils' wardrobe, material cabinet, exhibit
cabinet with a cupboard under, magazine rack .
The wardrobe is composed of a series of doors
which contain tack board or chalkboard sec-
tions . The Austral type wardrobe doors are
the most acceptable since they pivot out of the
line of travel ; they are, however, the most ex-
pensive, and if finances are limited, then the
sliding or hinged type of wardrobe doors may
be used . Within the wardrobe are hooks and a
shelf for hats . The wardrobe compartment
must be ventilated, either by mechanical means
if the building is equipped with an air-condi-
tioning or ventilating system or by means of a
grille in several of the doors .
Two types of flooring are generally used in

classrooms : the wood floor and the asphalt
tile floor . With fixed furniture, the wood floor
must be used to provide a surface for fastening
the desks and seats . The tendency in modern
education, however, has been toward movable

furniture, and in that connection asphalt tile
has proved most satisfactory .
Classroom furniture of the best design and

quality is available at moderate cost . Since the
equipment will be moved frequently, it is im-
portant that it possess the needed strength and
durability . The soundest equipment for individ-
ual student use is a desk with swivel seat and a
top adjustable to 20` slope . Depending on the
extent to which the room is to be used for dif-
ferent purposes, individual tables with sloped
tops and separate chairs provide greater flexi-
bility . These individual tables can easily be
grouped to form larger working surfaces .
Probably the greatest all-round flexibility can
be achieved by the use of larger multi-place
tables with adjustable-height steel standards
and folding chairs . For kindergarten and pri-
mary grades, however, folding chairs are not
satisfactory .

Painting the classroom does more than any
other single item to make the room attractive
and cheerful . The painting scheme should pro-
duce high reflectivity without glare and yet
maintain the practical quality of easy main-
tenance .
Adequate artificial overhead light should be

provided to supplement daylight and for eve-
ning activities . At least one electric outlet must
be provided for showing moving pictures and
for similar purposes .

The Library, Visual Aids, etc.

Depending again upon the scope of the ser-
vices the synagogue means to offer, it can
provide files of periodicals, newspapers, mo-
tion picture films, and recorded music, which
might not otherwise be conveniently available
to members .

The library might also be made available for
small meetings, teas, and receptions .

Beauty and attractiveness are just as im-
portant as health and usefulness in planning
the library . Informality without loss of disci-
pline can be obtained by the proper selection
of furniture, equipment, and decoration . The
shelves must be suited to the age groups for
which they are intended . Beat possible natural
daylight should be obtained and bilateral
fenestration is desirable . Artificial illumination
must be carefully worked out . If the library is
to be used by outsiders after school hours,
then the room should be located in such a
position that it is easily accessible from the
exterior ; yet it should be removed from the
noisy side of the building .
Modern education is making more and more

extensive use of visual aids in an unending
variety of motion picture films, slides, maps,
charts, photographs, and other non-book aide .
These items are usually controlled by the
school library and are made available for use in
such a manner as has been traditionally em-
ployed for books . Special provision must be
made for storing and handling the items men-
tioned and cabinets and shelving or special
racks are required . The circulation and storage
of records and portable record players and
radios also come under the jurisdiction of the
library .
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CHURCH SCHOOLS

By MILDRED C. WIDBER and SCOTT TURNER RITENOUR

Focus, Building for Christian Education, United Church Press, Philadelphia, 1969 .

TABLE 1 Rooms Needed in Relation to Program and Size of Church School-Through Sixth Grade

Very small church school, Small church school,
1-99 pupils 100-199 pupils

Enrollment Housing facilities Enrollment Housing facilities

Nursery, infants and toddlers None unless separate space is available . None unless separate space is available .
under 18 months

Toddlers, ages 1 ,N. and 2 . . . . Same as above . -Same as above .

Nursery class, age 3 . . . . . . . 12 May be necessary to house several 3-Year- 18 One room that may be kept just for the
olds in same room as kindergarten . Try to 3-veer-old group. If church sponsors weekday
keep in a separate area of the room with one nursery school, this room and kindergarten
helper . room may be used . Rooms should be near

each other .

Kindergarten, 12 Separate room . Do not encourage attendance 20 One room that may be used both during
ages 4 and 5 of 3-year-olds at expense of 4- and 5-Year church school hour and church hour . Limit

olds . use by others .

Primary, grades 1 and 2 . . . . . 12 One room where age group can meet, but if 16-20 Separate room for each 16-2D pupils . Beyond
necessary, along with the entire church those numbers, two sessions or additional
school session . May meet separately in a space needed . Grades one and two may meet
large, divided space . together or separately .

Lower junior :
Grades 3 and 4 . . . . . . . . 10 Same as for primary . 16-25 Separate room, 16-25 in group . Beyond 25,

additional space or two sessions needed .
Grades 5 and 6 . . . . . . . . B One room or part of room in which juniors 16-25 Same as above for lower juniors .

may be alone for at least 45 minutes a
Sunday .
Note : In all cases boys and girls should be
grouped together .

Seventh grade

Grades 7 and B . . . . . . . . . . 6 If necessary, church school class may meet in 10-20 One room . (See notes below.)
church pew or in nearby home . For other
types of activity, see below .

Grades 9 and 10 . . . . . . . 6 Same as for grades 7 and 8. 8-15 One room .

Grades 11 and 12 . . . . . . . . 10 Meet in church pews for church school 8-15 Same as above
classes . Program activities room may be coordinated
Junior highs and seniors may meet together for use by all junior and senior high groups .
for activities other than study and discussion . (See notes below.)
Ordinarily the church sanctuary, a home
nearby, or the fellowship room is available
for such use .

Older youth . . . . . . . . . . . . If older youth are working, they may wish to form a group of their own or they may join with college students .
If they are attending college away from home, let the college pastor know . If they are attending college at
home, provide for a college-age fellowship . Facilities needed are both those listed in this section and those
on chart for adults . In all cases boys and girls should be grouped together .



Very large
church

Medium church school, Large church school, school 600

200-299 pupils 300-599 pupils of more pupils

Enrollment Housing facilities Enrollment Housing facilities

B-10 Provide separate room with cribs and play 10 Separate crib and playpen roam . Similar to large

pens for those under 18 months . church school, but
these usually oper-

B-10 Separate room needed for toddlers-or one 12 Separate room for toddlers . ate in two or three
room for above, with separate spaces for in . sessions and so
tents and toddlers . have more

30-36 Two rooms or two sessions . No more than 18 30-36 Two rooms to be used by 3-year-olds only, adequate space for

children in any one nursery class group . 15 a or one room used for two or three sessions . each age group.

better figure. No more than 15-18 in any one group.

40 Two rooms, one for 4-year-olds, one for 5- 50-80 Four rooms-two for 4-year-olds and two for

year-olds . 20 limit in any one group . Or, two 5-Year-olds or two rooms lone for each age)

4-5-year-old groups, 20 in each . if there are two or three sessions . 20 limit .

32-60 Two or three rooms, one for each 16-20 pu- 64-80 Four rooms-or two if there is a second ses-

pils . Grades may meet together or sepa- sion . 16-20 pupils in one group. Grades 1

rately. May come together occasionally for and 2 may meet together or separately

common interests . These rooms may be used
during the week by parents or other groups .
Should be multipurpose .

16-75 Same as for primary . May have up to 25 in 64-100 Same as for primary . May have up to 25 in

one group.
16-25 Grades 5 and 6 may meet together or sepa-

one group .
32-75 Two or three rooms depending upon enroll-

rately, boys and girls together . 16-25 the ment . See medium church school for further

limit for each group. details .

through Youth

20-30 One room large enough for entire group . 30-60 Flexible arrangement . One room needed Enrollment, 60-

Smaller spaces for conversation and discus- where entire group may gather tar sings, rec- similar to large

sion . Class groups, 8-10 . Flexible arrange- reation, dramatics . Small rooms for conver- school . Multiple

ment possible . sation and discussion groups of 8-10 each . sessions provide
more adequate

15-25 Same as above for middle high, and senior 25-50 Same as above for middle high and senior space for each
high . high . group .

The important arrangements for all three youth groups are :
1 . A large space tar the entire group for varied activities, such as recreation, sings, dramatics .

2. Small, intimate class groupings of B-10 members each, in which there may be vigorous discussion, re-

search, and study. This means use of the large space for two or three such groups Ipossiblyl, with use of

other smaller rooms when enrollment necessitates . It is better not to have many small groups meeting in a

single space. Intimacy and privacy of class groupings are essential at this age.

3. Formal worship provided by attendance at regular church service .

For
the

any church to consider : When possible, the room used in the church school should be used for Sunday

evening or through-the-week program . Therefore, it should be suited to a variety of activities and provided

with ample storage space for supplies and equipment .
Classrooms should be attractive, efficiently designed, and large enough for ample movement .

Recreation, crafts, hobbies, art activities, and drama are part of the ongoing program, and facilities should

be provided for them . A kitchenette is desirable .
For a weekday schedule of activities, rooms should be near a building entrance for easy access .
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TABLE 2 Summary-School Equipment

Maximum Toilets, sinks,
children Floor space drinking

Age group per room' per child fountains Wraps Cabinets

Nursery I, babies 8-10 (Cribs at 35 sq ft-good; 30 Toilets and wash Rod hangers in the Movable, ample for
and toddlers 3 ft intervals) sq ft-fair ; under 25 basins within pre- room (preferably in supplies .
birth to age 2 sq ft-poor . school room area storage cabinet

Separate room for preferred . Otherwise, with shelf above
babies and toddlers . observe strictest and below), 30 in .

sanitation facilities above floor . Full
for storing and length for teachers,
warming food . Hooks are haz-

ardous . Not rec-
ommended .

Nursery II, 8-good 35 sq ft-good; 30 Adjoining room with Rod hangers in the Movable, ample for
age 2 10-fair sq ft-fair ; under 25 junior fixtures or room (preferably in supplies needed .

12-poor sq ft-poor . (Warm wooden step if adult storage cabinet Low open shelves
clean floors for chil- fixtures used . Toilets with shelf above for toys .
dren to sit on . All 10 in ., basins 24 in . and below), 30 in .
preschoolers .) above floor . above floor . Full

length for teachers .
Hooks are haz-
ardous . Not rec-
ommended .

Nursery III, Up to 15-good 35 sq ft-good; Adjoining room with Rod hangers in the Movable, ample for
age 3 15-18-fair 30 sq ft-fair; under junior fixtures or room (preferably in supplies needed .

Over 18-poor 25 sq ft-poor . wooden step if adult storage cabinet Low open shelves
fixtures used . Toilets with shelf above for toys. Space for
10 in ., basins 24 in . and belowl, 36 in . filing pictures end
above floor . above floor. Full materials used in

length for teachers . room . Open shelves
Hooks are haz- for toys.
ardous . Not rec-
ommended .

Kindergarten I, II, Up to 20-good 35 sq ft-good; Rod hangers in the Movable, ample for
ages 4 and 5 20-25-fair 30 sq ft-fair ; under room (preferably in supplies needed .

Over 25- poor 25 sq ft poor . storage cabinet Low open shelves
with shelf above for toys . Space for
and below), 42 in . filing pictures and
above floor . Full for materials used
length for teachers, in room . Open
Hooks ere haz- shelves for toys .
erdous . Not rec-
ommended .

' Rooms on first floor and above grade level .

TABL E 3 Rooms Needed in Relation to Program and to Size of Church School-Preschool Children

Church school, Church school, Church school, Church school, Church school,
Age group 1-99 pupils 100-299 pupils 300-499 pupils 500-899 pupils 900 or more pupils

Nursery I, Omit-unless suitable separate Omit-unless suitable separate Possible here to provide one Separate crib and playpen Similar to larger church
infants and toddlers, space is available . space is available . room for toddlers . If there is a room . schools .
under 18 months need, consider separate room Separate room for toddlers .

Nursery II, with cribs and playpens, etc.,
ages 1/ and 2 for those under 18 months.

Nursery III, May be necessary to house Enrollment 8-18. One room Enrollment 20-30. Two Enrollment 32-54 . Three These usually operate
age 3 several 3-year-olds in same that may be kept for just the rooms . These may be used rooms to be used by 3-veer- in two sessions .

room as kindergarten . 3-year-old group. If the church during the week by parent olds only, or one room used
Try to separate parts of the sponsors e weekday nursery groups, etc., particularly if a for each of two or three
roam, using one helper . school, this room and kinder- folding partition separates sessions.

garten room may be used . Have them .
rooms near each other.

Kindergarten I, II, Enrollment up to 12 . Separate Enrollment 16-25. One room to Enrollment 40-50 . Two Enrollment 64-100 . Four Three sessions would
ages 4 and 5 room . Do not encourage atten- be used both during the church rooms, one tor4-year-olds and rooms, two for 4-year-olds provide more adequate

dance of 3-year-olds at ex- school hour and church hour ; one tot 5-year-olds . It is help- and two for 5-year-olds ; at space for each age
pense at the 4- and 5-year- limited use by others, ful to have rooms adjoining two rooms lone for each group .
olds . for possible use by adults . age) used for two or three

sessions .
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Display
space Furniture Other materials

Grooved picture rail Cribs-preferably
14 in . above floor . bessinets on metal
Tack board extending frames with rubber
from 14 to 38 in . tires. Playpens, bed
above the floor . linen, plastic mats for

playpens .

Grooved picture rail Chairs 6 in . from floor . Large blocks 12 x 4 x 8 in . and 2 x 4 x 12 in .l ; floor toys (peg wagon, wooden, train,
17 in . above the Not needed for every cars) ; books, pictures ; a Bible ; cuddly toys (stuffed animals, rag dolls) ; housekeeping
floor . Tack board ex- child . Tables-height toys (doll, doll bed, tea table and dishes) ; hall ; picture rail ; offering container ; waste-
tending 17 to 43 in . 18 in . -small . Tops basket ; growing plants or other nature materials ; a songbook, or collection of songs,
above the floor . 18 by 24 in . A book recommended in the literature for use by the leaders . Add later (where space permits)

table-not essential it walking board ; more housekeeping equipment (pans, telephone, small rocking chair) ;
space limited . push and pull toys ; small wagon, resting mats; washable rug or rugs for floor.

Grooved picture rail Chairs 8 in . from floor . Large blocks (2 x 4 x 8 in . and 2 x 4 x 12 in .) ; floor toys (cars, trucks, train, boat) ;
20 in . above the A few 6 in . Tables, ball, books; a Bible ; pictures ; housekeeping toys ; a songbook, or collection of songs,
floor . Tack board ex- height, 18 in . Tops, recommended in the literature for use by the leaders ; offering container ; wastebasket ;
tending from 20 to 24 by 36 in . or 28 by growing plants or other nature materials . Add later (where space permits) easels for
48 in . above floor . 42 in . Teacher's table, painting ; paint ; set of steps ; large hollow blocks ; more housekeeping toys (broom,

18 by 24 in . Piano- ironing board, iron, clothesline, doll carriage-large enough to come to waist of
not essential but child) ; large puzzles, sets of wooden animals and people for block play ; low bench or
desirable . stools near place for wraps.

Grooved picture rail Chairs 10 in . from Large blocks (2 x 4 x 8 in . Find 2 x 4 x 12 in,); floor toys for dramatic play ; books;
24 in . above floor . floor . Tables, height a Bible ; pictures ; housekeeping toys ; paper scissors ; large crayons ; a songbook or
Tack board extending 20 in . Tops 24 by 42 collection of songs, recommended in the literature for use by the teachers ; offering
from 24 to 54 in . in . or 28 by 48 in . container ; wastebasket ; growing plants or other nature materiels ; display or tack strip
above floor . Piano desirable . space. Add later (where space permits) easels for painting ; paint ; large hollow blocks;

large puzzles ; sets of wooden animals and people for black play ; small aprons, nurses'
caps, pocketbooks, ties, for dramatic play in housekeeping center .

TABLE 4 Rooms Needed by Elementary Children as Related to School Size

Church school, Church school, Church school, Church school, Church school,
1-99 pupils 100-299 pupils 300-499 pupils 500-899 pupils 900 or more pupils

Primary, Enrollment up to 18 . One Enrollment 24-54. One Enrollment 60-90 . Three Enrollment 96-162 . Six Have more adequate
grades 1, 2, and 3 room where age group can room ; or one large room and rooms-one far each school rooms-or three if there is space for each age

meet, but if necessary along one medium size room for grade to be treated as three a second session . Handle as group .
with the entire church school approximately 25 . Two separate groups ; or may separate groups .
session . May be part of grades can use large room come together occasionally
large space divided . for all purposes . One grade for worship or other pur-

can use smaller room for all poses .
purposes or unite with the
other two grades.

Junior, Enrollment up to 15 . One Enrollment 20-45. Same as Enrollment 50-75. Three Enrollment 80-135 . Same as
grades 4, 5, and 6 room or part of room in requirements for primary chil- rooms, one for each grade; for primary.

which juniors may be alone dren . or one large room and one
for at least 45 minutes a medium size for approxi-
Sunday . May have to wor- mately 30 .
ship same of the time with
ol der groups in the church
school .
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TABLE 8 Rooms Needed in Relation to Program and to Size of Church School-Youth Division

Church school, Church school, Church school, Church school, Church school,
1-99 pupils 100-299 pupils 300-499 pupils 500-899 pupils 900 or more pupils

Junior high . . . . . Enrollment up to 12 . Church Enrollment 12-35. Church Enrollment 35-80. Depart- Enrollment BO-100 . Depart- Enrollment 100 or more .
school class may meet in school classes may be held ment Assembly Room, plus ment Assembly Room with Three departments should
church pew or in nearby in sanctuary if necessary two classrooms large classrooms for groups of be provided, one for each
home . For other types of but a meeting space is enough for classes of 15- 15-20. Assembly room grade. Provide each sec-
activity, see below . needed for other program 20. Assembly room may be should be available for tion with an Assembly

activities used for through-the-week activities of junior highs Room and classrooms.
activities . throughout the week,

Senior high . . . . . Enrollment up to 10. Meet Enrollment 10-30. Some as Enrollment 24-40. Assembly Enrollment 50-90 . Depart- Enrollment 90 . Department
in church pews for Church above . Separate room should Room with two classrooms . ment Assembly Room with Assembly and Room with
school classes. he available for program A third class may meet in the classrooms for groups of classrooms over for groups
Junior highs and seniors may activities . assembly room itself . Such a about 20 . of not more then 25 .
meet together for activities room also becomes a head-
other than study and discus- quarters for the Youth Fel-
sion . Ordinarily the church lowship .
sanc tuary, a home nearby, or
the fellowship room is avail-
able for such use.

Older youth . . . . . If older youth are working, they may wish to have a group of For any church to consider :
their own, or they may join with college students, Where possible the same room should be used for assembly and worship in the church school
If they are attending college away from home, let the college and also for Sunday evening or through-the-week program . Therefore, it should be suited to a
pastor know . variety of activities and provided with ample storage space for supplies and equipment .
If they are attending college at home, provide for a college- Classrooms should be attractive, efficiently designed, and large enough to allow for ample
age fellowship. Facilities needed are both those listed in this movement .
section end those under "Adult ." Recreation, crafts, hobbies, and drama are part of the ongoing program and facilities should

be provided for them. A kitchenette is desirable .
For a weekday schedule of activities, room should be easy of access, near building en-
trance .

TABLE 5 Summary of Space and Equipment for Elementary School Children

Maximum Toilets, basins,
children Floor space drinking

Age group per room' per child facilities Wraps

Primary, Up to 25-good 30 sq ft-good Separate toilets for Some prefer in
grades 1, 2, and 3; 25-30-fair 25 sq ft-fair boys, girls . Readily room . Use rod
ages 8, 7, and 8 30-35- poor 20 so ft -poor accessible on same hangers 42 to 48

(See comment floor, in . above floor,
below for shelf above .
assomblyl Washbasins 28 in .

from floor . Toilets
14 in . from floor.
Sink with running
water and double
drain board in room
preferred .

Juniors, Up to 25-good - 20-30 sq ft-good As above except Some prefer in
grades 4, 5, and 8 ; 25-30-fair 25 sq ft-fair basins 30 in ; toilets room, otherwise in
ages 9, 10 end 11 30-35-poor 20 sq ft-poor 18 in . from floor . recessed corridor

Up to 45 pupils, storage space, Use
3 rooms ; 1 larger rod hangers 48-54
for assembly at in . above floor,
times . shelf above.

' Preferably on first floor, above grade level .
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Provision should be made for recreation, worship, handicraft and hobbies, dramatics, youth choirs, and refreshments .

Display

Cabinets space Furniture Other materials

Ample space carefully Grooved picture rail 30 Chairs 14 in . from Recommended literature, one or more Bibles,

planned for pupils' and in . above the floor . floor, some 12 in . paper, pencils, crayons, paste, scissors .

teachers' supplies, Tack board 30 to 62 Table tops 30 by 48 or Songbook for pianist and teacher's use lone

handiwork, picture in . above the floor . 54 in ., 24 in . high, recommended in the literature) . Pictures,

storage . Open shelves Portable blackboards or Small tables for books chosen according to unit being

for books . turnover charts made beauty or worship studied ; simple reference books . Song

for handling and tack centers . Piano . Record charts . Growing plants or other nature mate-

boards on one or two player. rials, wastebasket, picture rail, movable

sides of roam . blackboard or large sheets of newsprint on an

easel may be desired .

Same as above but Grooved picture rail 36 Chairs 16 in . from Recommended literature, a Bible for the de-

provide storage for in . above the floor . floor . Table tops 30 by partment, a Bible for each child . Songbooks

maps, large obiects . Tack board 36 to 72 48 or 54 in ., 26 in . for children's use lone recommended in the

in . above floor, high . Piano . Small literature), pictures . Books chosen according

tables for beauty and to unit being studied, paper, pencils, crayons,

worship center . Record paste, scissors ; offering container . Waste-

player, basket, growing plants or other nature ma .

terials, picture rail, movable blackboard or

large sheets of newsprint on an easel may be

useful . Add later Bible dictionary ; Bible

atlas, maps, a globe, reference books,

copies of different translations of the Bible, a

dictionary_

TABLE 7 Summary of Space and Equipment for Youth'

Maximum

Pupils Floor space

Age group per room per pupil Furniture and equipment

Junior high I, 11, 20 pupils-good 15-18 sq it-good Lightweight tables without drawers . Space to store

111, and grades 10-15 pupils- 12-15 sq ft-fair extra tables end chairs . Comfortable, sturdy chairs,

7, 8, and 9 ; preferred 10-12 sq ft- poor blackboard or turn-over chart fremes with large sheets

ages 12, 13, of paper. Display board, wall maps, youth library,

and 14 pianos, record player and record storage, recreational

equipment and place to store it . Bibles, text-

books, etc .

Senior high and 25 pupils Same as Equipped for audiovisuals .

older youth ; maximum above Nearby accessible cloak storage space, toilet facilities .

grades 10, 11, Storage cabinets for pictures, hymnals, materials and

and 12 ; ages supplies . Colorful, attractive furnishings in keeping

15, 16, and 17 with decor of building .

Older youth,

18-23 years
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TABLE 8

	

Rooms Needed in Relation to Program and to Size of Church School-Adult Division"

'The enrollment figures used in this chart are based on a sampling of a variety of church schools . It was found that there were approximately 27 adults to every 100 pupils enrolled in thechurch school . The figure 27 was broken down into 10 young adults, 10 middle adults, and 7 older adults . However, church school situations are so varied in proportionate age groupings thatmany exceptions must be made .
Space should also be considered for meeting of entire adult department of the church school . An office for administration of the adult department, and for records, is desirable . A fellowshiphall with stage, kitchenette, provision for audiovisuals, hobbies, recreation, and service activities will provide for a multiplicity of uses tot almost every kind of adult need .

TABLE 9

	

Summary of Space and Equipment for Adults'

For adults and older adults, rooms should be on first floor, it possible .

Church school, Church school, Church school, Church school, Church school,
1-99 pupils 100-299 pupils 300-499 pupils 500-899 pupils 900 or more pupils

Young adult . . . . Enrollment up to 10 . Church Enrollment up to 30 . One Enrollment up to 50 . Two Enrollment up to 50 . Same Enrollment 100 or more .
school class may meet in classroom advisable espe . classrooms advisable ; one needs in general as medium Some needs in general as
sanctuary or in nearby home, cially for parents' class, or a for parents' group, one for a church school, except pro- large church school . More
Social, recreation, and sec- mixed group. Class may use mixed group . Sanctuary pews vision for more class group- activities on Sunday night
vice activities of class, and sanctuary . For other class may be used . Young adult ings according to interest and week nights will need
of young adult fellowship, and young adult fellowship fellowship Sunday night and needs. A church hobby room church space because homes
may use church dining room activities use may be made week night activities in fel- would enlist many young cannot usually accommodate
or homes of members. of church fellowship hall, or lowship hall or other rooms, adults . Provision needed larger attendance .

similar room and homes of or in homes. Provision also for dramatics, recrea-
members. needed for dramatics, recre- tion, and audiovisuals

ation, and audiovisuals .

Middle adult . . . . Enrollment up to 10 . Church Enrollment up to 30 . One or Enrollment up to 50 . Same Enrollment up to 90 . Same Enrollment 100 or more .
school class may meet in two class meeting places in general space and equipment general space and equipment Smaller classes of 20 to 30
sanctuary or nearby home . sanctuary or available rooms needs as medium church needs as medium church preferable to one or two

in other parts of the church . school, with allowance for school, with allowance for large classes .
larger attendance and pro- more classes, especially
vision for informal interest short-term interest groups .
groups .

Middle adults will also be active in men's fellowships, women's associations, and other organized groups and will need space and equipment for such
activities . However, these meeting places will probably be used by other age groups at other times, thus making it unnecessary to build and equip these
rooms for adults only . Storage space must thus be provided for equipment that will serve the different age groups.

Older adult . . . . . Enrollment up to 7 . No spa- Enrollmentup to 21 . May par- Enrollment up to 35 Enrollment 85 or more Enrollment up to 65
cial facilities needed . Older ticipate with middle adults,
adults will probably partici- If separate class is needed,
pate in middle adult study a se ction of the pews in the
and activ ities. sanctuary will probably be

available

Maximum
persons Floor space

Age group per room per person Furniture and equipment

Young adults, 20-25 Lecture type, Facilities for study groups and discussions, tables for discussion
ages 24-35 preferred 8-10 sq ft groups and study, comfortable chairs, blackboards or turnover

50 persons per person charts, lecterns, pictures, Bibles, books, pianos, cabinets for
maximum supplies, provision for dramatics and audiovisuals .

Adults, 10-12 sq ft Facilities for teas, light refreshments, suppers, hobby and recrea-
ages 36-84 for activity- tion, and informal fellowship weekday clubs, recreation, etc .

type teaching

Older adults, Small meditation room apart from the nave or chapel .
age 65 up
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TABLE 10

	

Rooms Needed in Relation to Program and to Size of Church School Administrative Functions

Persons and Church school, Church school, Church school, Church school, Church school

functions 1-99 pupils 100-299 pupils 300-499 pupils 500-899 pupils 900 or more pupils

Pastor . . . . . . . . . Study and work room . - Built- Study and separate work Study and office for secre- Study with office tot secra- Same as for 500-899 church

in table and shelves with room . Closet for supplies . tary with equipment for rec- tart' . Office for church secra- school with addition of con-

curtain or doors to conceal ords . Work room with cabi- tart' . Offices for other staff ference or board room ade-

mimeograph equipment when nets for supplies . members and their secre- quate for largest group,

not in use . taries . Work room and should have table, exhibit

supply closets . space, blackboard, A-V
equipment .

Director of None . None . Office large enough for desk, Office large enough for Same as for 500-899 church

Christian table, bookcases, and chairs . desk, table, bookcases, school plus offices for age

Education Space for counseling and chairs, with space for coun- group assistants and their

small committee work . seling and committee work . secretaries .
A separate office for secre-

tary .

Church School Desk space with shelves or Room with desks and cabi- Room with desks, cabinets Room with desks, work Same as for 500-899 church

Supt ., Secretary, chest of drawers for litera- nets for records, literature for records, literature, and table, filing cabinet for rec- school but with increased

and Treasurer ture, supplies, and records . and supplies . supplies . ords . Storeroom for litera- space .

ture and supplies .

Choir Director . . . . Desk or table space . Cabinet Room with desk or table . Office with desk, cabinet, Office and studio with Same as for 500-899 church

for filing church music . Cabinets for music and choir and piano . Room with table, piano . Room for robing of school but with more ample

Closet or cabinet for choir robes . Shelves for hymnals and cabinets for music, choir choir with cabinets for robe closets and robing

robes . used by choir . robes, hymnals . music, robes, and hymns . space .

Library Built-in bookcases with Room with bookcases (built- Room with bookcases, table, Large room with tables, Same as for 500-899 church

locks, or space for movable in or movable), table, chairs, chairs, cabinets for records, chairs, with space for read- school but with increased

units . Filing cabinets for filing cabinet for records . filing pictures and maps . ing and study . Picture and space and equipment,

records . Cabinet for picture files . Exhibit cabinets . files . Cabinet for records .
World friendship museum .
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Governmental and Public
CITY AND TOWN HALLS

be combined with a group of related buildings
in a civic center. The civic center has had great
appeal to the city planner because it offers
certain advantages and at the same time pro-
vides for latitude in design . The buildings that
are Included in civic centers range from a
grouping of strictly administrative offices and
service buildings to a complex of office build-
ings, auditoriums, libraries, and so on .
The great advantage of a civic center is that

the grouping of public buildings may prove to
be convenient to the public In transacting busi-
ness that requires visits to more than one pub-
lic agency . It also may result in one or more
governmental units being able to use the facil-
ities of the other. Finally, it often is convenient
to have certain facilities grouped together in
order to expedite interagency and govern-
mental relations .
Obviously if a city hall is to be part of a civic

center, it must be planned in relation to the
other facilities . For instance, the San Jose,
California, city hall is part of a civic center con-
sisting of a health building, communications
building, police garage, county office build-
ing, sheriff's department and jail, criminal-
legal building, and a juvenile center . Some of
the facilities, such as the administrative offices
in the health building, did not have to be re-
peated in the city hall .

Site selection for a civic center must con-
sider the factors listed below for locating a
city hall . In addition, several other points are
important. The site for a civic center must per-
mit flexibility in building arrangement . Since
more land is necessary, street patterns may
have to be altered, and additional land will be
needed for parking . Once the site has been
selected, means must be found to preserve it
for gradual development of all the units. Also,
the site must be located so as not to interfere
with the normal development of the business
district .
On the surface the civic center idea has great

appeal . There are those who feel that center
concept has limitations . An article by Richard
A. Miller entitled "Are Civic Centers Obso-
lete?," Architectural Forum, January, 1959,
highlights these objections . Miller points out
that cities range in size "from mammoth con-
centrations" to small cities . "As a rule, the con-
centration of community buildings can be
increased in inverse ratio to the size of the
city ." One of the strong points made in the
article relates to the discussion above on de-
centralization of city offices :
Government buildings-the city hall, fire
station, and police stations-which were
long the nucleus of most civic centers, tend
themselves to be dispersed today. The rea-
son is obvious. Fire end police buildings,
for example, are best located at a central
point in the street network, and with the
building of expressways, this point rarely
intersects with the beat location for the
mayor's office or the council chamber. Ser-
vice agencies (such as the water and park
departments) increasingly favor head-
quarters locations adjacent to their operating
facilities . In Philadelphia, where two new
government office-type buildings will be
erected, the city also plans to remodel and
expand the old city hall in Penn Center to

7. Don't build the city hall over two stories
in height If at all possible .

8. Don't let the public come In contact with
police or criminal activities .

9. Don't provide in the main lobby any
facilities, such as a cigar and soft drink stand,
which encourage loitering.

DETERMINING NEED

The need for a new city hall may seem obvious
to those who spend their working hours at the
city hall . Ceilings are high ; heating costs are
twice what they should be ; space originally
meant for storage has been converted to of-
fices; electrical wiring violates code provi-
sions; and the present facility is just old any-
way. All of this-and more besides-may be
true, but what is not known is how extensive
the need is . This must be determined by careful
study. In determining the need for a city hall
alternate courses of action should be studied .

Factors Influencing Need Determining the extent
of need involves two areas : (1) condition of
building, and (2) space needs.
The condition of the building is the easiest

to evaluate . Things to be considered are type of
construction, structural condition, electrical
wiring, heating and ventilating, and facilities
such as rest rooms. Nothing may be seriously
wrong and a new facility still needed, but it
is important to know these points . Careful
and professional review may bring factors to
light heretofore not considered .
At an early stage it is important to have some

idea of space needs. This can be determined
in general terms by having each department
submit their space needs for review and study.
If departments are already crowded, additional
space needed now is not hard to estimate. The
real problem in determining apace needs is
what will be needed in the future . The building
may be adequate now, but will it be in 5, 10,
20 years? Few cities decide to build a new city
hall and do so almost immediately . Experience
seems to indicate that a new city hall is the out.
growth of a number of years of careful plan-
ning and, once built, lasts a long time .

In estimating future needs not only must
traditional services such as police and build-
ing inspection be considered but also what
future services the city may be required to pro-
vide . One of the "dos" is to provide for struc-
tural expansion. However, provision for such
expansion must be in reason, and should be
based on projections of future needs. Knowl-
edge of the community and its people Is essen-
tial to space planning . City officials should
know the population projections for the next
20 or 25 years, the economic level of the com-
munity, and present and probable social and
economic characteristics .

SELECTING THE LOCATION OF THE CITY HALL

CIVIC Centers In selecting the location for a city
hall, the first consideration is whether it should
be placed on a site by itself or whether it should

Steps to be taken in planning and constructing
a city hall are (1) determining need, (2) deter-
mining space requirements, (3) selecting an
architect, (4) acquiring a site, (5) approving
layout, design, and architectural features, and
(6) developing a financial plan . These steps are
not a one-two-three process; frequently they
must be done simultaneously . It is important
to have an idea of what is wanted before se-
lecting an architect, but the architect can be
helpful in delineating wants. It is important to
remember that the city hall must last 60 years
or more . The following "dos and don'ts" pro-
vide a guide to officials engaged in planning
a new city hall .

Do:

1 . Locate the city hall where it will be most
convenient and if possible where land values
are reasonable .

2. Be prepared to provide the architect
with information on departments to be housed,
the number of employees, types of furnishings
and equipment, and special requirements such
as vault and storage space .

3. Provide ample off-street parking space
for both employees and the public .

4. Put most or all city department head.
quarters in the city hall .

S. Provide for structural expansion end
flexibility in office layout .

6. Plan the city hall from the inside out with
emphasis on work flow, convenience to the
public, and convenience for employees.

7. Provide for the comfort and efficiency
of employees with controlled ventilation and
adequate lighting.

8. Provide for employee lounges and rest
rooms.

9. Use materials, construction, and fur-
nishings which make the city hall easy to main-
tain .

10 . Provide open, unobstructed counters
for transactions with the public .

Don't:

1 . Don't locate in an area of declining prop-
erty values except when part of a comprehen-
sive urban renewal program.

2. Don't try to remodel an old post office,
school building, convention hall, or other build-
ing designed for some other special use.

3. Don't forget that the city hall is an office
building, not a monument or an ornament .

4. Don't underestimate space needs ; the
average commercial office building lasts 67
years.

S. Don't tie up valuable space with indoor
pistol ranges, drive-through garages, private
exits, wide corridors, and other gadgets.

6. Don't cut up the city hall into cubbyholes
for minor officials .

Planning the New City Hall, Report #212,
ManegmmenI Information Service, International
City Managers' Association, Washington, D.C .,
September 1961 .



are more difficult to maintain and require more
planning of the interior to get related functions
on adjacent floors . Also any city building of
more than two floors should have an elevator,
especially if the public has any great use of the
top floor.
Provision for a full basement housing gen-

eral offices is not often made in now city office
buildings . Most professional organizations ad-
vise against locating general offices in the
basement . The basement can be used for stor-
age and service activities such as duplicating,
receiving and shipping rooms, heating and air-
conditioning equipment, and central switch-
board.

Departmental Layout Departmental layout will
depend on the activities carried on by the de-
partment and the tools or special equipment
used . For example, a finance department layout
may require an open area for accounting clerks
and collectors with one or two private offices,
a machine room, and a vault. The public works
department, on the other hand, may require pri-
vate offices for the director, the engineer, and
individual inspectors, a drafting room, a vault,
a plan or map room, and conference rooms.
The first step in departments[ layout is to

survey the work done by the department . Work
flow should be especially studied . A complete
list should be made of all employees and equip-
ment to occupy the space. The possibility
of future expansion should be anticipated and
provision made for additional personnel. Pro-
vision also should be-made for peak rather then
average work loads. Flow of work should,
as nearly as practicable, be in a straight line .
Normally, work should come to the employees
rather than their going to the work . Minor
activities can be grouped around areas of major
activity .

Private Offices

	

Amajor factor in the determina-
tion of space needs is the question of who
should get private offices and under what
circumstances. More space is required for
private offices ; space utilization is restricted
through segregation of areas for private of-
fices; and considerable expense is involved in
rearranging and reerecting partitions . Ventila-
tion, lighting, and heating problems are compli-
cated by a number of small offices ; supervision
and coordination of work, flow of work, and
communications are made more difficult . An
open, wall-arranged office has a more orderly
and businesslike appearance then a series of
small offices .
Certain conditions justify private offices .

First, transactions of a confidential nature re-
quire private facilities. General conference
rooms, however, where confidential meetings
may be held as occasion demands, may reduce
the need for private offices . Second, privacy
is often desirable not so much because of the
confidential nature of the work, but because
of the number of persons interviewed or be-
cause the work is of an independent nature
which requires more quiet and privacy than the
open office will allow. There in little agreement
as to who should have private offices except for
the chief administrative officer and department
heads.

Chief Administrator's Office The location of the
chief administrator's office is important to
good public relations . It should be located so
as to give the impression of being easily
reached and open to any caller, but it should
not be too prominent. The second floor ordi-
narily is a good location since some effort
must be expended to visit it, and the casual or
merely curious individual is less likely to
intrude .

cause the least congestion on city streets."
Obviously this applies only to the city having
some form of public transit . People travel
either by walking or by using cars, taxis, or
public transit . If the city hall is readily acces-
sible to automobiles only, parking require-
ments would increase in direct ratio to the
increased use of the car. For the city that does
not have transit systems, location in the center
area of the city may help to reduce parking
requirements . People come to the city center
to do a variety of things ; frequently they park
and walk between different places of business.

5. "The central business district is the real
civic center of the 20th century." A lot has been
said about the deteriorating central business
district . The impression has been given that
the central city is drying up ; that everything is
moving out. Thus why not the city hall . In the
first place there is good reason to believe that
the moving out has largely been the retail store
and to a lesser extent the office building .
Secondly, in the large city, the concentration
of people makes it possible for certain types
of business, including retail, to operate more
efficiently ; in the small city the general busi-
ness area is staying intact for the some reason .
A city cannot afford to allow the central busi-
ness district to dry up because of the invest-
ment it represents . The proper placement of
the city hall in the central business district
can contribute to the life of this area .
6. "More than the initial land cost must be

included under the economic considerations of
the site . . ." The site should allow for expsn-
sion . Site development cost must be consid-
ered . These expenditures include demolition of
existing structures, If any, grading utilities,
and flood protection .

LAYOUT, DESIGN, AND CONSTRUCTION
FEATURES

General Building Layout Building arrangement
is the next step in planning a city hall . It is help-
ful as a starting point to use the following
checklist of departments, offices, special-pur-
pose rooms, and service areas in analyzing
interior building requirements :

1 . Departments requiring constant contact
with the general public and the collection or
payment of money-for example, the finance
department and tax collector

2. Departments requiring contact with spe-
cial classes of the public-for example, city-
owned utilities, building permits, personnel,
city planning, and city clerk
3 . Other departments including public

works, recreation, police, fire, etc.
4 . City council chamber and office space for

use by the mayor and councilmen
5 . Offices for the chief administrator
6. Courtrooms
7 . Storage vaults and record rooms
8 . Locker rooms, rest rooms, janitor closets,

public telephones, and space for heating, ven-
tilating, plumbing, and electrical equipment

9. "Circulating areas" for lobbies, corridors,
elevators, and stairways
The relationship of one room or functional

area to another is important. No room exists by
itself, and many of the problems of living in a
building arise from the neglect of this fact .
Departments related in function should be lo-
cated near one another and consecutive opera-
tions planned in production-line style. Exces-
sive lobbies and hall space add to the cost of
construction without adding usable space.

The height of the building will depend upon
the amount of ground available and the amount
of office space needed . Land generally is
cheaper than additional height . Taller buildings

house the mayor and the council-thus
retaining a symbolic canter of government
in the heart of the city .

City-CWlnly Building

	

The county-sent city should
investigate the possibility of constructing one
building to serve the needs of both the city and
the county . At least 40 cities and counties
occupy the some building .
The city-county building has two major ad-

vantages . First, local governmental facilities
are together, which is frequently a convenience
to the public and to city and county agencies
that have contact with each other. The second
advantage is cost savings. Depending on
conditions, a joint building can be constructed
for less money than two separate facilities
when all costs are considered : land, engineer-
ing and architectural fees, financing charges,
and so on . Joint occupancy can result in op-
erating savings.

The majority of cities that occupy office
apace with the county feel that the arrangement
is very satisfactory . The most often stated dis-
advantage is lack of room for expansion. A
joint city-county building must be carefully
planned so that both governmental units have
area to expand In . A city and a county have dif-
ferent as well as similar needs. When the dif-
ferences are too great, a city-county building
can cause problems . The other drawback is
that expenses and responsibilities for operat-
Ing the building are not always distributed
equitably . It is thus extremely important that
an agreement for building operation and main-
tenance be worked out In advance of construc-
tion .

Location The selection of a site for a city hall
will be influenced by s number of circum-
stances. Some of these conditions are limit-
ing in nature, such as the availability of land .
There are, however, certain guiding principles
that should be considered . When Tacoma and
Pierce County decided to build a city-county
building the planned commissions of each
governmental unit jointly developed a set of
location factors . The six applicable principles
for a city hall location are as follows:

1 . "Government must serve end be acces-
sible to the people . . ." Efficiency of service is
related to how convenient governmental facil-
ities are for the majority of those citizens using
the facility .
2. "Since public services must serve every

citizen as well as, and as conveniently as pos-
sible, those activities must be located near the
center of transportation and the center of busi-
ness activity . In the large city public transpor-
tation comes to a head in the central business
district . Major arterial streets are planned to
bring people in and out of the city center . In
most cases the city hall should be located near
public transportation, if any, and certainly
near major arterial streets.

The city hall should be near the center of
business activity because this in where the
principal users of the facility are most fre-
quently located . As an example, attorneys
frequently must use records that are housed in
city hall . A city should determine what groups
most often come to city hall and place the
facility as close to those groups as possible .

3. "Government offices must have integra-
tion with, not isolation from, other offices in
order to serve the public efficiently and effec-
tively ." City government agencies use the
services of professional men and other busi-
nesses . Locating the city hall near the center
of business activity helps expedite the work
of the agencies located in city hall .
4 . "Maximum use of transit systems will

result in the least public perking areas and
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for a secretary and one or more assistants,
depending upon the size of the city . The sec-
retary's office would also serve as a reception
room for people who call on the administrator .

Council Members The council meeting room
should be carefully planned if full use is to be
made of it . Location of the council chamber is

second-floor plan of the Alhambra, California,
city hall (Fig . 1 ) for a typical executive layout .

The administrator's office should be large
enough for meetings of department heads
unless a conference room adjoins his office .
A conference table that will accommodate
up to 12 people is desirable . Space should be
provided adjacent to the administrator's office

A first-floor location, however, can be just
as good if callers are properly screened by a
secretary or receptionist . It has the additional
advantage of being close to the offices most
frequented by the public . Of interest to coun-
cil-manager cities is the fact that the mayor has
an office in the majority of cases located very
close to the city manager's office . See the

Fig . 1 Alhambra, California, City Hall .
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important because of the public nature of the
business transacted there. Most of the cities
with multistoried buildings have located the
council room on the first or second floor.
The offices located near or around the coun-

cil chamber are usually those of the city clerk,
city attorney, and city manager. Small meeting
rooms and an office for the mayor and council-
men may be located nearby .

In most cities surveyed, councilmen sit at
separate desks or at a semicircular table, the
open end of which faces the citizens . In only a
few cities do the councilmen have their backs
to the public . The mayor usually sits in the
center flanked by the manager, clerk, and at-
torney . The council table often is put on a dais
18 in . or 2 ft above the main floor (see Fig. 2) .

It is well to plan the council chamber so that
it also can be used for other purposes . In many
cities it is used as a general courtroom for pub-
lic hearings held by city agencies, as a meeting
room for the city planning or zoning commis-
sion, for general conferences, and as a public
meeting room .

Finance Activities

	

Thecollection activities of the
finance department have more contact with
the public than any other municipal activity
with the possible exception of the police and
building departments . A prominent location
near the front entrance is therefore desirable .
Avoidance of cubbyholes for separate func-
tions and provision for a large work area en-
hance the appearance of the building and give
the impression of a well-planned and efficient
layout . Collection functions should be located
near the public counter with billing, assessing,
accounting, budgeting, and purchasing at a
greater distance . These activities should be
so grouped and arranged that the supervisor
can observe the work of all his employees.
A drive-in collection window should be pro-
vided where possible .
A separate, soundproofed machine room

should be provided where machines are used
in accounting or billing . Acoustical ceilings and
walls, thermopane glass partitions, and car-
peted floors will absorb much of the machine
noise and make for more efficient working
conditions in the general office . A vault for
safekeeping of records should be provided
unless one is provided near by in the city
clerk's office .

Police Department The police department is
singled out for discussion because of the spe-
cial facilities it needs other than regular office
space. As noted, the police department is fre-
quently not included in the city hall . When
it is, however, it should be basically separate
from other city hall activities, and public and
criminal activities should be separated.

The extent of facilities will depend largely
on the size of the community and the size of
the department. In planning police station facil-
ities, several basic needs should be considered
by all cities . Jail cells should be away from pub-
lic areas. Prisoner retention for any period re-
quires toilets, kitchen facilities, and separation
of men and women prisoners . Because of the
expense of cellblocks, the possibility of using
county jail facilities should be investigated .
Many communities contract with the county
for prisoner care . This may be impractical for
very large cities, but cities up to 100,000
certainly can effectively use this method of
reducing police station cost . If county facil-
ities are used, it is then necessary only to pro-

Fig . 3 Raleigh, North Carolina, City Hall .

vide a retention room or rooms with toilet
facilities . Such rooms do not need to be regular
cells .
The communications center should be

isolated from the general public and other work
areas. However, in smaller communities where
it is necessary for communications personnel
to act as receptionists, this is not possible .
In such a case the communications section
might be located in a glass enclosure with a
sliding panel.

Fingerprinting, photographic, identification,
and booking areas should be located together,
although not necessarily in the same room .
Where possible, a separate prisoner entrance
leading directly into the area for booking
should be provided . The essential element is
to provide a continuous process of book-
ing, fingerprinting, photographing, and identi-
fying of prisoners in the same area of the build-
ing . Where possible, it is desirable to have the
area near the jail or retention area .

Provide plenty of space for storage. Firearms
and other equipment should be stored in
locked cabinets . Room for confiscated, lost,
and abandoned articles is necessary if such
items are to be kept properly .
When patrolmen change shifts on beats it

is not necessary to have a large assembly room,
but it is desirable to provide space for officers
to fill out reports . In large departments, the de-
tective force will need a separate room with
lineup facilities .

In the very large departments separate
rooms for interrogating prisoners are neces-Fig . 2

	

City Council seating arrangement, La Mesa, California .
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Raleigh, North Carolina, City Hall .

sary . In the medium-sized department, the de-
tective squad room can be used for interroga-
tion . A separate room for the use of prisoners
and their attorneys or visitors is important
when the station has facilities for housing
prisoners. Finally the large city should have a
courtroom near the jail or detention facilities
of the police department .

The police department facilities of the
Raleigh city hall are well planned (Figs. 3a-c).
Separation is achieved by having the police
department on ground level except for the de-
tective bureau . The detective bureau is reached
by a stairwell located so that the general public
would not have use for it . Notice that the traffic
violations division is on the second level right
across from the city clerk and treasurer's of-
fice . This places money collecting in one area
and very convenient to the public . The munici-
pal court is off the lobby on the ground level
and next to the male and female lockups.

Design of the City Hell

	

The city hall is essentially
an office building, not a monument or an
ornament . The building should be so designed
as to be economical in construction and main-
tenance. True long-range economy is achieved
by a judicious balance between original cost
and maintenance cost . A building with cheap
materials and equipment for the sake of low
first cost may be quite expensive in main-
tenance and replacement.
Even though the city hall should be basically

functional and not a monument, originality
in design is not precluded.
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Fig . 1 Movement and access to internal spaces
in the general trial court.

The American Courthouse: Planning and Design for
the Judicial Process, The American Bar Association and
The American Institute of Architects Joint Committee
on the Design of Courtrooms and Court Facilities, The
Institute of Continuing Legal Education, Ann Arbor, Mich-
igan, 1973 .
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Unit Space Requirements of the CourtroomGENERAL TRIAL COURT

Trial Operations

Jury trials, whether civil or criminal, involve five

general operations : opening preliminaries (includ-
ing impaneling of the jury), opening statements,

presentation of evidence by each side, closing
statements, and deliberation and decision .

1 . The opening preliminaries start with the
bailiff's announcement that the court is in session
and the naming of the presiding judge, who enters
and calls the first case . The attorneys first have

the opportunity to make motions in the case, then
they signify that they are ready for trial . After

the jury has been impaneled and sworn, an attor-
ney may ask that all witnesses other than the

parties be excluded from the courtroom . If the
judge so rules, he informs the witnesses where
they should wait . The court may recess a number

of times, and it may adjourn to reconvene the
following day or at some later time .

2 . The prosecutor or the attorney for the plain-
tiff generally presents the first opening statement,
followed by the defendant's opening statement.
Each attorney tries to present the strong points
of his case in his statement, defining the issues
and describing the evidence he intends to present

in support of his contentions . Motions may be
made during or at the end of the opening state-

ments .
3 . The attorneys for each side then present

their evidence . The prosecution in a criminal case,
or the plaintiff in a civil action, goes first. Evidence

consists of all exhibits and testimony by witnesses,
including parties . Absent jsic] a priori stipulation

on its admissibility, the opposing attorney may
challenge the admissibility of any exhibit . The
jury may be dismissed while the attorneys present
their arguments to the judge on the matter, or

the arguments may occur at the judge's bench
or outside the courtroom . Each exhibit received
in evidence is given an identifying number by
the reporter or clerk .
When the attorneys request the isolation of

witnesses, private and secure waiting facilities
outside the courtroom are necessary . After each
witness is called and sworn by the clerk, the attor-
ney who called the witness proceeds with direct
examination . The opposing attorney then cross-
examines the witness and the first attorney may

then examine on redirect .
4 . Each attorney makes a closing statement

to present the merits of his [her] case forcefully
and persuasively. Although practices vary, the
judge usually has had an earlier conference with
the attorneys about the length of these statements
and the content of instructions to be given to
the jury . Generally, each attorney prepares the
instructions which he [she] wishes the judge to
give to the jury . The judge may use any of these
or, in most jurisdictions, may frame his [her] own
instructions . Opposing counsel may object to spe-
cific instructions given by the judge . A growing
number of states are adopting "pattern" jury in-
structions, which are standardized expositions of
points of law to be used in every case where
they are applicable . Such instructions should re-

duce the number of inconsistent and conflicting
decisions in the trial courts of the state and even-

tually reduce the number of appeals .
5. Jury deliberation and decision continues un-

til agreement is reached or the jury informs the
bailiff that it cannot agree upon a verdict . Delib-
erations can continue for days, and unless facili-
ties are planned so that the trial courtroom can
be utilized for other proceedings during this pe-
riod, the space is not being used efficiently . Fig . 2

	

A total communication system for jury trials.

After the jury returns a verdict, the losing attor-
ney may ask that the jury be polled ; the judge
then asks each juror if the verdict properly states
his decision . Judgment may be entered on the
verdict forthwith, or judgment may be reserved
until the judge has ruled on post-trial motions
filed by counsel .

Space Requirements

Table 1 shows the areas for movement and furni-

ture (including working and seating surfaces)
which each person in the courtroom requires . The
nonencroachment distance of 5-6 feet for the
judge insures a degree of privacy commensurate

with his role . A nonencroachment distance sur-
rounding jurors and witnesses helps prevent viola-
tion of the jurors' impartial role by attorneys and
lessens the impact of attempts to intimidate wit-
nesses.

Numerous cases involve several parties and
more than one attorney for each side . Space

should be provided for four attorneys and four
parties, an area of 192-240 square feet . In addi-
tion, a space of 112-140 square feet must be
provided for twelve jurors and two alternates .

Thirty jurors are usually called for examination
(voir dire) ; if thirty spectators are assumed, the
total public and observation seating area required
would be 180-240 square feet, with perhaps an
additional 50-75 square feet for the press . A
total space of 534-695 square feet is required

to accommodate all active (304-380 square feet)
and passive (230---315 square feet) participants .
This does not include general circulation space .

Communication and Spatial Patterns

The four types of communications in every court-
room are visible, audio, movement of people, and
document transfer . By studying the frequency and
importance of communications, a communication
pattern is developed for each person in relation
to every other person in the courtroom . The com-
munication pattern is then utilized to show how
each person should be spatially related to every

other person . The patterns for the four types of
communications, together with the unit space re-
quirements, provide the analytical basis for a
courtroom plan .

A Total Communication System

	

By combining
the separate analyses of visual and audio commu-
nications, movement of people and document
transfer, a total pattern of communications is
achieved (Fig . 2). The attorneys and judge are
the main nodes of communication, followed in

importance by the witness and the jury .
Figures 3 and 4 are the final composite spatial

disposition diagrams resulting from a superimposi-
tion of separate diagrams . These diagrams reveal

that if the visual requirements of the active partici-
pants are met, most of the other requirements
are fulfilled .

* Add a nonencroachment distance of 5--6 ft.

t Add 4 5 sq ft for a movable podium .

Furniture area Movement area Total area

Participants per person, sq ft per person, sq ft per person, sq ft

Judge
. .-__ ..--. . .__

20 25

- -

25-30

--

45--55

Clerk 15-18 15-17 30-35

Reporter 8-9 3-6 11-15

Bailiff 8-9 3-6 11-15

Attorney 15-18t 17-22 32-40

Party 11--13 5-7 16-20

Witness 7--9* 8--11 15-20

Juror 4-5* q-5 B-10

Press 6-7 4--8 10--15

Public 3-4 3-4
6-8



tion of space requirements for future facilities .
Occasional cases for which a large public atten-
dance is anticipated can be assigned to courtrooms
equipped with larger public observation spaces .
One judge writes : "With respect to courtrooms
for jury trials, I believe they must be basically
of one size . The need for larger space for the
public during an important trial would have its
drawbacks . Basically, we are interested in the
litigants, their witnesses and relatives and
friends-not to provide an amphitheatre for those
interested in watching a particular procedure ."

A recent survey indicates that most news re-
porters want a court location where they can
clearly see and hear the primary participants;
leave the courtroom with minimum disturbance;
have adequate writing surfaces, an unobstructed
frontal view of all participants and a clear close-
up view of all exhibit boards ; and be close enough
to the witness to hear every word .

Because they fear it would set a precedent
for excluding the press from the courtroom, most
news reporters see little merit in seating the press
in another room behind a one-way window with
a view of the proceedings. However, there is some
interest in an enclosed press area behind a one-
way window which would permit the use of
phones and possibly courtroom photography . A
one-way window would give news reporters maxi-
mum freedom to converse and move about and
enable them to have instant communication with
their offices in order to meet deadlines . Some
news reporters, on the other hand, think that a

to see faces clearly . If the public and press space
is extended around the rear of the jury box, ob-
servers would still be able to view all the other
participants . If the observation space is extended
around the rear of the attorneys' and parties'
stations, the public and press would see the attor-
ney only from behind when he addresses the
court. Such extension would also conflict with
any expansion of the area for attorneys and par-
ties in cases involving several of each. Alternate
B (Fig . 6) therefore appears more satisfactory for
courtrooms requiring large observation seating
capacities .

Providing a large public observation space in
every courtroom to accommodate an occasional
well-publicized case is unrealistic and expensive .
Most courtrooms require only sufficient space to
accommodate relatives and friends of the defen-
dant or people directly related to the case .

In jurisdictions where the impaneling of jurors,
including the voir dire questioning, is performed
in the courtroom, there should be adequate space
for the seating of prospective jurors . The observa-
tion area is the natural place for this purpose .
If thirty persons are required from which to im-
panel a jury, the observation area should provide
seating for this number plus some observers, per-
haps a total of forty . If the jurors are impaneled
outside the courtroom, twenty seats would be
quite adequate for observers .

In each jurisdiction, average and maximum
public attendance for each type of case should
be recorded and analyzed to assist in the formula

In Fig . 3 (alternate A) the bailiff can move
unobtrusively to judge, witness, and jury ; easily
supervise and escort witnesses and jurors ; run er-
rands for the judge ; and keep the public and
press under constant surveillance . In Fig . 4 (alter-
nate B), he has to cross the room to reach the
jurors .

In both diagrams the witness is located within
the private conversation zone of the judge . To
keep him [herj out of this zone and still meet
the visual requirements, the space around which
the active participants are grouped must be ex-
panded . Failing this, the judge's bench s!iould
be designed so that the end farthest from the
witness box can be used for private talks between
judge and counsel with the reporter present .

Only visual and audio requirements need be
considered in the location of the public and press .
No satisfactory visual location of the observation
area permits it to fall wholly within the desirable
audio zone, although alternate A is better in this
respect than any other disposition .

Observation Space Problems The space allo-
cated to public and press in Figs . 3 and 4 may
not be sufficient for cases that attract a large
attendance . Figures 5 and 6 show its possible
expansion .

The ability to satisfy visual and audio require-
ments decreases as the observation space ex-
pands beyond its optimum position . With an ex-
tension sideways, the public and press move
behind the primary participants and are less able

Fig . 6 Enlarged public and press areas for jury trials (alternate
6) .

Fig . 4

	

Spatial disposition for jury trials, based on a total communi-
cation system (alternate B) .

Fig . S Enlarged public and press areas for jury trials (alternate
A) .

Fig . 3

	

Spatial disposition for jury trials, based on a total communi-
cation system (alternate A) .
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Fig. 7

	

Optimum access to the jury trial courtroom (alternate A).
a. If jury impaneled in courtroom . b. If jury impaneled outside
courtroom .

courtroom should be designed primarily for the
trial proceedings and that no special provisions
should be made for the press.

In most general trial courtrooms today, the
space ratio between the action area and the pub-
lic observation space is approximately two to one,
with the latter being a physical part of the court-
room. The public is usually placed behind the
attorneys and parties as a visually integrated part
of the courtroom.

If the observation space were separated from
the courtroom by a glass wall and a sound system
were installed, there would still be a possibility
of visual distraction from the audience . This would
not be the case, however, if one-way glass were
used as the separating wall . Depending on the
number of people to be accommodated, the ob-
servation area could be placed in two or more
locations. Whatever its size and location, this
area requires different spatial and other environ-
mental considerations than does the courtroom
action area .

Should closed-circuit television be accepted in
a public trial, the spatial relationship between
the public observation space and the courtroom
would be revolutionized . Then the public observa-
tion space would no longer have to adjoin the
courtroom, which could lead to several drastic
design and planning changes.

. There would be a significant reduction in the
size of the courtroom . Few jury courtrooms
would need to exceed 1,500 square feet, and
the area of nonjury courtrooms could be consid-
erably smaller .

. In a multilevel courthouse, more courtrooms
could be grouped together on each floor . Public
traffic could be more readily separated from
the traffic of courtroom participants ; thus, more
courtrooms on each floor would not necessarily
mean greater traffic congestion .

. Public observation spaces could be centralized
on the lower floors of a multilevel building, con-
centrating the public traffic to avoid overload
of the vertical transportation system and mini-
mizing unnecessary movement throughout the
building .

Courtroom Accessibility

Participants entering the courtroom should be
able to get to their respective locations as directly
as possible, a goal best achieved by placing ac-
cess points close to their locations (Figs . 7 and
8) . The diagrams are not meant to pinpoint the
exact location of each entrance, but simply to
indicate its general position ; nor is it implied that
each type of participant should have a separate
entrance .

Movement of participants from spaces outside
the courtroom to their points of access should
also be as direct as possible . The judge and the
court staff, coming from their chambers and staff
offices, should not have to go through the public
areas of the courthouse to get into the courtroom .
This is not merely a matter of convenience. Per-
sonal contact between jurors and the public
should be avoided under all circumstances to mini-
mize the risk of mistrial . Separate public, private,
and security zones must be established in the
courthouse, with similar zones of access to the
courtroom.
The alternate plans shove the judge, court staff,

and jurors coming from their outside private zone
and going directly to their stations within the
courtroom. The public and the press should be
able to enter their observation area directly from
the public zone . Attorneys, parties, and witnesses Fig . 8 Optimum access to the jury trial courtroom (alternate B) .

disputes . The time for impaneling a jury is elimi-
nated, and opening and closing statements can
be much briefer since the judge is presumed to
be an expert . Arguments can be heard immedi-
ately because repeated recesses for discussion
out of hearing of the jury are not required . There
is no need for the preparation of instructions to
the jury, and the time for jury deliberation and
decision is eliminated .

The needs of news reporters and the general
public are essentially the same as in jury trials .
However, there is generally much less public inter-
est in nonjury trials ; the physical facilities for news
reporters and public observers can be reduced
without impairing any privileges .

Hearings

	

Whether a hearing is formal or infor-
mal, its primary characteristic is variety . There
is a broad spectrum of legal proceedings ranging
from adoption to bankruptcy to arraignment to
general motion practice . There is an equivalent
range in the extent to which hearings can dispose
of cases. A hearing may result in final disposition,
temporary resolution, resolution of one part of
a larger proceeding or a temporary postpone-
ment . The degree to which a hearing is an adver-
sary proceeding can also range widely within the
same type of hearing, whether formal or informal .
The same is true of the number and types of
persons involved, as well as the degree of simplic-
ity or complexity of their activities . Despite this

should be able to enter their waiting areas from
the public zone and from there go directly to
their stations in the courtroom. Prisoners should
come directly through a separate security zone
to a detention space near the bailiff's station .

NONJURY TRIALS, HEARINGS, AND
ANCILLARY FUNCTIONS

The current trend in the court system is toward
achievement of a speedier and more effective
administration of justice . In the nonjury trial, par-
ticipants are few and the operations are simple;
in formal and informal hearings, the participants
are even fewer and the operations simpler . Thus,
the physical requirements of these proceedings
are modified accordingly from those of the jury
trial .

Courtrooms equipped for full jury trials can,
of course, be used for nonjury trials and hearings .
A flexible arrangement of furniture, with front
rows which can double as an attorneys' table is
desirable .

Objectives
Nonjury Trials In comparison with jury trials,
nonjury trials reduce the emotional and monetary
costs; they also require less time for disposition .
The nonjury trial encourages a substantial reduc-
tion in the real or apparent hostility of attorneys
and allows the judge to dispose of many more



Fig. 10

	

Location of visual equipment and display board (nonjury
trials, formal hearings)

Fig . 9

	

Spatial disposition based on a total communication system
(nonjury trials, formal hearings)

diversity, certain general observations can be
made about the objectives of both formal and
informal hearings .

Formal hearings require flexibility seasoned
with appropriate solemnity and restraint . Flexibil-
ity is needed because of the variety of matters
which may come before the presiding officers,
who may or may not be judges . Appropriate so-
lemnity and restraint are needed because of the
hostility which may be present .

Informal hearings require flexibility seasoned
with kindly or businesslike responses from the pre-
siding officer. The hearing should aim at maximum
interchange within a quasiprivate environment .
Informality can be achieved without loss of dig-
nity and with minimum restraint on all partici-
pants, including the presiding officers . Flexibility
is required because of the great variety of legal
proceedings heard informally . When personal
problems are involved, an atmosphere of calm
and friendly concern is needed . For fiscal matters
like bankruptcy or small claims, an atmosphere
of efficiency and businesslike involvement is desir-
able .

Operations
Nonjury Trials The general operations of the
nonjury trial include the opening preliminaries,
opening statements, presentation of evidence,
closing statements, and deliberation and decision
by the judge .

With the elimination of a jury, activities are
simplified . Opening preliminaries involve only
convening of the court and determining that all
parties or their representatives are ready for trial .
Opening and closing statements tend to be
briefer . Presentation of evidence may evoke ob-
jections, but these can be argued and ruled upon
immediately by the judge . Closing statements are
usually confined to questions of law raised by
the case . The judge either gives his decision imme-
diately or takes the case under advisement . In
the latter instance, he often asks for briefs from
each side . After the decision, post-trial motions
are filed and later considered by the judge, and
a judgment, final unless appealed, is given .

Hearings Certain hearings are almost indistin-
guishable from trials without a jury and, further,
the dividing line between formal and informal
hearings is as nebulous as the line of demarcation
between informal hearings and conferences .

Hearings, both formal and informal, may be
related to a trial or may be used as a substitute
for a trial to dispose of cases in certain specialized
legal proceedings involving, for example, minors,
incompetents, injunctions or probate matters .

Most hearings related to trials involve motions,
which are typically requests that the court decide
a single issue such as jurisdiction or a change
of venue, discovery requests, a motion for a new
trial or postponement of sentencing . Motions can
be made verbally at the hearing or presented
in writing, and arguments can be verbal or in
the form of briefs . Decisions can be expressed
as an opinion or a verbal assent or dissent .

The operations in the formal hearing include
the opening preliminaries ; presentation and argu-
ment, in which the presiding officer may play
an active role ; and decision by the presiding offi-
cer. They are not too different from nonjury tri-
als---somewhat less elaborate but still retaining
the formal qualities of a trial . The presiding officer
may be o judge or a court officer such as a referee
in bankruptcy cases . Typically, a clerk and a court
reporter make an official transcript of the pro-
ceeding .
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Requirements of Nonjury Trials and
Formal Hearings

Each nonjury trial and formal hearing exhibits
different characteristics, but even in the largest
metropolitan areas it is impractical to design a
formal hearing room to serve each type of case .
Instead, it is more practical to have one room
which can be adapted to fewer participants and
differing degrees of formality . Furniture should
be movable and adjustable in height, so that its
arrangement can conform to the degree of formal-
ity . Adjustable partitions and ceilings allow for
change in the size and character of the room
as needed .

Except for the elimination of jury activities and
the space required for the jury box, the activity,
space, and communication (visual, audio, move-
ment, and document transfer) relationships in non-
jury trials and formal hearings are the same as
in jury trials . There is only a slight variation in
the degree of importance of the bailiff .

Composite Spatial Disposition As might be ex-
pected, the composite spatial disposition for com-
munications (Fig . 9) is much the same as that
for the jury trial (Figs . 3 and 4) . The absence
of a jury enables the participants to be closer
to each other, and the attorneys and parties can
be moved toward the judge . The diameter of

Opening preliminaries include convening the
hearing and determining that all necessary parties
or their representatives are ready to proceed .
Depending on the type of hearing, the presiding
officer may actively participate in examination
of a party or witness or may sit as a disinterested
overseer of the proceeding . In the latter instance,
the hearing operates in much the same fashion
as a nonjury trial . Decision by the presiding officer
may be made immediately, or he may take the
matter under advisement and hand down a deci-
sion at a later date .

Informal hearings are similar, but less stylized
and often private . Attorneys are frequently not
present and usually a small number of persons
attend . Very often court reporters are not neces-
sary and in some instances the presiding officer
does not use a clerk or bailiff . Official orders
are either prepared and signed during the hearing
by the presiding officer or prepared, signed, and
transmitted at a later date.

Exploration of the problem and its possible so-
lutions may involve ordered presentations by the
parties or their attorneys, or it may only be a
conversation between the presiding officer and
someone who has a problem . The problem can
be extremely complicated, or it may only require
a necessary signing of a document. Usually, the
decision of the presiding officer is made immedi-
ately .
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Fig. 13

	

Spatial disposition for informal hearings, based on audio
requirements

Fig. 11 Access to the courtroom from related spaces (nonjury
trials, formal hearings)

the trial area is also reduced by approximately
5 feet .

The use of movable furniture in the trial area
below the judge's bench will allow rearrange-
ments to conform to proceedings of differing com-
plexity and formality. With fewer participants,
the distance between them can be reduced or
they can be brought into a less formal relation
to each other .

Figure 10 shows the location of television cam-
eras related to a video tape system . The camera
behind the clerk is capable of panning 180 de-
grees while the second camera is fixed on the
judge and the witnesses . The only variation from
the jury trial is that the exhibits display board
is now within the range of the first camera. Figure
11, showing courtroom access, uses the some
criteria as Figs . 7 and 8.

Requirements of Informal Hearings

Compared with trials and formal hearings, every-
thing is simplified and condensed in the informal
hearing. Frequently, the only participants are the
judge or hearing officer, the clerk, and the party
or parties, although attorneys or other representa-
tives of the parties, a court reporter, and wit-
nesses also attend at times. Even if open to the
public and press, the degree of public interest

Fig . 12

	

Spatial disposition for informal hearings, based on visual
requirements

Fig. 14

	

Spatial disposition for informal hearings, based on move-
ment

area enclosed by the broken dotted line, the result
of drawing 32-foot arcs from the major partici-
pants.

Movement during informal hearings is minimal,
although sometimes the judge and the attorneys
may discuss matters privately at the bench outside
the hearing range of the parties and witnesses,
with the reporter also moving to the bench. Occa-
sionally attorneys and their respective clients may
have private conferences. For the most part, how
ever, all remain seated throughout the proceed-
ings (Fig . 14).

Spatial disposition based on the transfer of
documents between participants is shown in Fig .
15 . Again the attorneys are the most active par-
ticipants, transferring documents and exhibits to
the judge, clerk and witnesses . Figure 16 shows
the composite spatial disposition of participants .
The attorneys and parties are placed in front of
the judge who is flanked on one side by the
clerk and by the witness, if any, on the other.
The court reporter is adjacent to the witness and
is approximately equidistant from the judge and
the attorneys . This results in a generally elliptical

is so low that observers can readily be accommo-
dated with a few extra chairs .

The communication patterns among partici-
pants in such hearings are similar to those in trials,
but simplified by the absence of the bailiff, jury,
public, press, and others .

The smaller number of people and the informal-
ity require a more intimate arrangement of partic-
ipants . A spatial disposition for visual communica-
tion based on the maximum visual angle of 150
degrees reduces the distance between the judge
and the attorneys to less than 15 feet and be-
tween the court reporter and the farthest party
to less than 25 feet (Fig . 12) .

Beyond the maximum audio angle of 140 de-
grees, speech intelligibility reduces rapidly. In Fig .
13, optimum audio conditions exist within the



Fig. 18

	

Interspatial movement pattern for ancillary functions

Fig. 17

	

Access to the informal hearing room from related spaces
Fig. 16

	

Spatial disposition for informal hearings, based on a total
communication system

shape, but where witnesses and a reporter do
not attend, a flexible furniture arrangement per-
mits parties and their representatives to be moved
closer to the judge.

To emphasize his role, the judge's bench should
be raised, but not so high as to prevent informality
in the proceeding . Since all participants remain
seated when speaking, it is sufficient for the judge
to be one step above the eye level of the other
participants . The nonencroachment distance be-
tween attorneys and the judge and between the
witness and attorney during examination should
be maintained at a minimum of 5-6 feet .

Ideally, there should be three separate points
of access into the informal hearing room, as
shown in Fig . 17 . The judge and the court staff,
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including the clerk and the court reporter, should
have separate private entrances into the room .
The attorneys and the parties can enter either
from their waiting spaces or from the public wait-
ing space. Witnesses involved in informal hearings
do not normally require isolation, so seating space
could be provided for them within the room .

Ancillary Functions

Several ancillary functions primarily identified
with trials and hearings may also have some rela-
tion to other court functions . Conferences be-
tween attorneys and parties call for conference
rooms . Attorneys should be able to relax and
work in the privacy of an attorneys' lounge, while
the public and news media should have separate
facilities. When witnesses are isolated, they are
the responsibility of the bailiff and must remain
in witness isolation spaces until called to testify .
Temporary detention of the accused or defendant
in detention facilities is the responsibility of the
law enforcement officers, but the security and
safety of jurors during jury deliberation and se-
questering are the responsibility of the bailiff .

Analysis of movement among these activities
shows their relative importance to be in the fol-
lowing descending order: trial and hearing, wait-
ing, working and relaxing, public waiting, confer-
ence, news reporting, jury deliberation, detention,
witness isolation, and jury sequestering.

Figure 18 shows the interspatial movement pat-
tern for ancillary functions . Witness isolation and
jury deliberation and sequestering spaces should
be located in close proximity to the witness stand
and to the jury box, respectively. The other ancil-
lary activities are related to each other and should
be grouped together near the courtroom . The at-
torneys' lounge should preferably have a separate
access into the courtroom and be readily accessi-
ble to the detention space . In addition, the deten-
tion space should be close to the defendant's
station in the courtroom, with direct access . Press
facilities should be located near the courtroom
and reasonably near the conference and waiting
spaces . The public waiting space should provide
access to the conference and waiting spaces,
press facilities and the attorneys' lounge, as well
as to the public observation space in the court-

room, If audiovisual devices are used, however,
the public observation space does not have to
be located in the courtroom . Table 2 shows unit
space requirements for each ancillary activity
both on a per person basis and as modules for
minimum requirements.

TABLE 2

	

Unit Space Requirements of Ancillary
Functions

Space

Area per
person,
sq ft

Area of corn-
bined spaces,

sq ft

Conference space 20-27 80-108 (4 persons)
Waiting space 13-20 260-400 (20 persons)
Witness isolation 44-63
Attorney's lounge

Lounge space 13-20 130-200 (10 persons)
Work space 44-63

Press room
Interview space 20-25 200-250 (10 persons)
Offices 69-75
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THE DISTRICT COURT

Court spaces most frequently required in fed-
eral buildings are for the district court which
holds sessions in the principal cities of its
judicial district and generally has its head-
quarters in the largest or most centrally located
city in the district.

Part 1 . Description
Jurisdiction The district court is the federal
court of original jurisdiction where cases are
given their initial trial . Each state comprises
at least one judicial district end, depending
upon the volume of business and its geographi-
cal distribution, a state may be divided into two
or more judicial districts .

Spaces Required With a few exceptions, a
United States district court sits at more than
one place within each judicial district . The fol-
lowing spaces are always required :

Courtroom
Judge's suite
Court officers quarters
Petit jury rooms
Grand jury suite
Witnesses' room

In some instances, a district court library,
jurors' assembly room, press room, pretrial
hearing room, and attorneys' conference room
will also be required .

Court Officers Requiring Quarters At each place
of holding court, space will be required for the
following officers :

United States district judge (one or more,
depending upon the volume of business with-
in the district)
Clerk of the court
United States attorney
United States marshal
Probation and parole office
(one or more)
Court reporter (one or more)

Additional Offices at Major Installations Wherever
a major installation of the district court is re-
quired, facilities will be needed in it for the
following additional officers, if specified :

Referee in bankruptcy (one or more)
United States commissioner
Jury commissioner

Space Arrangements in District Court Suite Certain
parts of the court must be closely connected .
Courtrooms and their related rooms should
ordinarily be above the first floor . In multistory
buildings, all of the court activities should be
located on consecutive floors . It is not de-
sirable to place agencies unrelated to the court
on the same floor with it . The need for simple,
direct circulation for the public and for the
court officers will influence the location and
arrangement of the units of the court .

GSA Handbook, Public Buildings Service,
General Services Administration, Washington,
D C .

Part 2 . The District Courtroom
Location The court's activities revolve around
the courtroom, so it should be centrally lo-
cated . Spaces for the officers of the court
should be placed with regard to their functions
in the courtroom and their responsibilities to
the judge . (Figs . 1 to 3).

Illumination Natural lighting may be restricted
to auxiliary offices, the courtroom itself
having no outside exposure .

Dimensions The minimum size of a district
courtroom is 38'/, ft in width by 58'h ft in length .
The ceiling height of a courtroom should be
proportionate to its size and to the require-
ments of proper illumination, ventilation or air
conditioning, and acoustics . In a large installa-
tion with many courtrooms, most of them
should be of minimum size . One or more court-
rooms with additional apace for the audience
may be necessary to accommodate trials that
attract the public end are attended by many
representatives of the press .

Courtroom Entrances
Public Entrance .

	

This is located at the end
of the courtroom opposite the judge's bench
and fitted with double doors swinging out into
a courtroom lobby .

Jury Entrance .

	

This entrance should permit
the jury to pass directly from the courtroom
to the jury rooms, preferably without crossing
the courtroom or passing through any public
corridor or space. If the prisoners cannot use
the jurors' entrance door, provide a special
entrance through which they may be taken to
the detention cells .

Side Entrance .

	

Provide an entrance, for at-
torneys and press reporters, to the courtroom
area in front of the railing and benches for the
public .

Coat CIOSON

	

For the use of attorneys, provide
one or more coat closets off the judicial end of
the courtroom to accommodate nor less then
20 coats . For the jurors selected, provide a cost
closet or alcove either immediately off the
courtroom or off a secondary lobby which is
not accessible to the public .

Furniture
Built-in Furniture . The jury box shall ac-

commodate 14 jurors and should be located at
the judge's left . The following items must be
provided :

1 Judges' bench and witness stand
1 clerk of court desk and court re-

porter
1 jury box

12 benches with gate and railings

Fixed Chairs .

	

The jury type courtroom must
accommodate the following fixed chairs :

1 armchair for witness stand-rotary,
fixed-pedestal

14 armchairs for jurors, rotary-fixed-
pedestal

Movable Furniture . Limited to the fol-
lowing :

3 judges' chairs
t clerk of court armchair-rotary
1 court reporter armchair-rotary
1 lectern, Fig. 1

10 attorneys' armchairs-rotary
10 armchairs for general use
2 attorneys' tables-120 by 48 in .
1 press reporters' table-120 by 48

in .
1 flagstaff-shaft top 9%, ft above

floor

Part 3 . Judge's Suite
COMPOPents Judge's entire suite includes the
following rooms :

Judge's office
Judge's library
Judge's reception room
Judge's toilet
Judge's coat closet
Secretary and reception room
Crier's vestibule
Law clerk's office
Coat closet
Supply closet

Location The judge's suite must be located
adjoining the courtroom . A corner office for
the judge is generally preferred, but it may be
necessary to place it elsewhere to get maxi-
mum freedom from street noises . See Fig . 4 .
Locate the judge's office to provide access to
the bench either directly from his office or
through a private passage, so that the judge
will not have to go through any public space.
The judge's office must connect with a corri-
dor, so that he may enter or leave without pass-
ing through any other office .

Entrances The entrances required for circula-
tion within the judge's chambers are shown on
Figs . 1 and 4 . Where several courtrooms are
grouped on a floor, judges may pass to the
courtrooms through a common private corri-
dor. In multistory buildings, it is desirable to
have the judges' suites adjacent to the court-
rooms so that the judges do not have to go
through public spaces or use public elevators
when going to or from court . Public entrance
must be provided for the secretary's office .

Judge's Office
Area and Furniture . As informal pretrial

hearings are often held in the judge's office,
the minimum area shall be 750 sq ft .
Height.

	

Coiling height shall be not less than
9 ft .

Shelving .

	

Usable wall space of the judge's
suite shall be lined with flush, adjustable wood
bookshelves 10 in . wide and extending from
the floor to the top of the doors . The walls
above shall be furred out to the face of the
shelves .

Clock .

	

Install a wall electric clock on a wall
visible from the judge's desk and not hidden
by a lighting fixture .
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the jury wheel and summoned by the court
to report as jurors . The panel of jurors ordi-
narily assembles in the courtroom. At a trial
the names of the qualified jurors in attendance
and not excused by the court are placed in a
jury wheel . The clerk draws from the wheel
one name at a time . The jurors who are finally
accepted for the trial of the case sit in the jury
box, and those who are not accepted withdraw
and their names are replaced in the jury wheel
by the clerk . If the court has a jurors' assembly
room, the prospective jurors assemble there

and do not go into the courtroom until a case

is called for a trial in which a jury is required .

Location of July ROOms Locate jury rooms so that

jurors may . go to them from the courtroom
without going through a public corridor or
going across the courtroom . It is desirable to
have jury rooms on the courtroom floor level,

as indicated on Fig . 2, for convenience of aged
or crippled jurors . Frequently two jury rooms
are required where there is but one courtroom
in the building . When there are two or more
courtrooms, 1'{, jury rooms are usually pro-
vided for each courtroom .

Area and Furniture Jury rooms shall have a min-

imum area of 350 sq ft and must be propor-

tioned to accommodate a table, 120 by 48 in .,

and 14 armchairs .

Coat Closet and Toilet ROOms

	

Each jury room must

have a coat closet or alcove, a toilet room for

men, and also one for women .

as those for the judge. There need not be an in-

dependent public entrance unless the plan

naturally permits one . Usable wall space shall
be lined with flush, adjustable, built-in wood

bookshelves from the floor to the top of the

doors . The office shall have a minimum area
of 400 sq ft (500 to 600 sq ft in metropolitan
areas) including shelving .

Judge's Library When a judge's library is pro-
vided, no separate space for the law clerk
will be supplied, since he will have his office
in the library . It is best located adjoining the
secretary's office and shall be large enough to
store the number of law books required . Pro-
vide adjustable, built-in wood bookshelves .

Part 4. Petit Jury

Description The petit jury usually consists of
12 jurors, but there may be one or more alter-
nates . It is assumed that in actual practice the
number of jurors and alternates in the jury
box during a trial will not exceed 14 . At the

end of the trial, the alternates, if any, with-
draw, and the jury retires to the jury room to

consider its verdict . The jury later returns

to the courtroom to report to the court the

jury's verdict or disagreement . The jury panel
from which the petit jury is selected consists
of persons chosen by the jury commissioner
and the clerk of the court according to law .
The names of those constituting the panel
from which the petit jury is selected have been

drawn by the commissioner and the clerk from

Toilet.

	

It is desirable to locate the judge's

toilet so that the entrance is not directly from
his office . The toilet shall be equipped with a
noiseless type water closet, a lavatory, a medi-

cine case with mirror, paper holder, towel bar,
and robe hook . The fixtures shall not be

mounted on the courtroom wall . Refer to Fig . 4.

Coat Closet .

	

It is desirable but not mands-
tory to locate the judge's coat closet off a pas-
sage outside his office . The closet shall be not
less than 3 ft wide and 2 ft deep ; it shall be
equipped with two 12-in . shelves, hanging rod,
and coat hooks .

Secretary and Reception Room-Crier's Vestibule
Location . Locate the secretary and recep-

tion room between the judge's private office
and the law clerk's office . Refer to Figs . 2 and
4 . The first point of entrance to the suite by the
public is through the vestibule occupied by the
crier .
Area and Furniture .

	

The room shall have a
minimum area of 350 sq ft and the secretary's
space shall be divided by a railing and gate
from the reception space, which shall be not
less than 7 ft wide .

Entrances. Figure 4 shows the preferred
arrangement of entrances between the rooms .
It is not desirable to put closets or toilets be-
tween the secretary's office and the judge's
office .

Law Clark's Office

	

The law clerk's office usually

should adjoin the secretary's office so that the
secretary can receive the clerk's visitors as well

Fig . 1

	

District courtroom .
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Entrances

	

If there are two or more jury rooms,
they may open into a common lobby under the
control of a bailiff .

Signaling Equipment In each petit jury room,
install equipment to operate a flashing signal
in the bailiff's lobby and in the courtroom .

Panic Exits If entrance to a jury room is di-
rectly from a common lobby, such jury room or
common lobby must have a second exit door of
panic type, equipped with suitable panic hard-
ware, local alarm signal, and explanatory sign
on the jury side of the door .

Soundproofing

	

The walls of the jury room must
be soundproofed, as the jurors' discussions
would otherwise be audible in adjoining rooms .
The jury room should have an acoustic ceiling .

Auxiliary Occupancy When court is not in ses-
sion, the jury room often serves as a waiting
room, a roll-call room, or a conference room .

Part 5. Witness Room

Locations This is for the use of witnesses
waiting to testify before the court and should
be located as near the courtroom as possible,
preferably on the same side as the marshal's
office . A deputy marshal or bailiff calls the
witnesses into the courtroom . Refer to Fig . 2 .

Area

	

The witness room shall have a minimum
area of 200 sq ft .

Auxiliary Uses

	

When the court is not in session
the witness room may be used as a conference
or committee room .

Part 6. Jurors' Assembly Lounge

Three Courtroom Requirements This lounge may
be required if there are two or more court-
rooms . The size of the lounge will be deter .
mined by allowing 15 sq ft per occupant . The
lounge shall have a private toilet for men and
also one for women . Provide an entrance from
the public corridor and a drinking fountain .
When a jury commissioner's suite is required,
the jurors' assembly lounge forms part of that
suite, but it need not be adjoining or adjacent .
Telephone recesses and cloak room should
have direct access from this lounge .

Furniture The number of selected jurors will
determine the number of varied style chairs,
tables, magazine racks, etc ., to be installed
in this jurors' lounge .

Part 7. Grand Jury Suite

Description, Location, and Components The grand
jury is impaneled by the court and consists of
not less than 16 nor more than 23 jurors . The

grand jury hears evidence presented to it and
conducts investigations to determine if charges
or violation of federal criminal statutes shall
be prosecuted . It is presided over by a foreman,
named by the court, and usually the cases
considered by it are presented by the United
States attorney . Outsiders must not be able
to overhear or observe grand jury proceedings .
The plan of the grand jury suite shown, Fig . 5,
indicates the relationship of the rooms and the
entrances required . The grand jury suite in-
cludes the following rooms :

Grand jury room
Witnesses' room
Bailiff's vestibule
Coat closet and toilet for n,en and women

Grand Jury Room The grand jurors' chairs are
in either three or four rows, depending upon
the width of the room . This room shall have
a minimum area of 600 sq ft to accommodate

23 jurors' armchairs-rotary and fixed
1 table-96 by 42 in .
1 table-54 by 42 in .
6 armchairs
1 drinking fountain

Witnesnell' Room

	

This is for the use of witnesses
until called by the baliff to testify in the grand
jury rooms . The witnesses' room shall have a
minimum area of 300 sq ft .

Fig . 2

	

District court plan, first floor .



Secretary's Office In metropolitan areas where
there is a great deal of work, the United States
attorney may require the services of a private
secretary, whose office usually is located be-
tween the office of the United States attorney
and the reception room .

Chief Assistant United States Attorney's Office The
office of the chief assistant United States
attorney shall have a minimum area of 250 sq
ft . Locate it adjoining the office of the United
States attorney .

Conference Room The conference room shall
have a minimum area of 250 sq ft . A large in-
stallation may require several conference
rooms, located for the convenient use of the
attorneys . This room should be sound treated .

Assistant United States Attorneys' offices offices
of the assistant United States attorneys should
be adjacent to each other and convenient to the
chief assistant United States attorney . Each
office shall have a minimum area of 180 sq ft .

Library The library is used by all of the at-
torneys in the suite and therefore should open
on a corridor .

Administrative Assistant's Office The office of the
administrative assistant should be located ad-
joining the reception room on the side opposite

United States attorney's office
Coat closet and toilet
Reception room
Secretary's office
Chief assistant, United States attorney's office
Assistant, United States attorney's office
Stenographer's office (two stenos each)
Conference room
Visiting attorneys' room
Library
Administrative assistant's office
Vault
Clerks and files room
Supply room-general--duplicating
Storage room

United States Attorney's Office The office of the
United States attorney shall have a minimum
area of 300 sq ft .

Reception Room In large installations a public
reception room, readily accessible to callers,
shall be provided . It adjoins the secretary's
office and should be located between the office
of the United States attorney and that of the
administrative assistant . Refer to Fig. 3. The
minimum area of the reception room shall be
300 sq ft . It shall be planned to seat visitors
and to permit control of intercommunicating
doors by the receptionist .

Bailiff's Vestibule

	

This shall have a minimum of
40 sq ft and Must accommodate a desk and one
armchair .

Coat Closets-Toilets for Men and Women

	

Figure 5
shows a desirable combination of coat closets
and toilet rooms, but a common coat closet
or alcove and separate toilet rooms are ac-
ceptable .

Part 8. United States Attorney

Duties and Location The United States at-
torney represents the government in all cases,
both civil and criminal, to which the govern-
ment is a party or in which it has an interest.
Since much of the time of the United States
attorney and the assistant attorneys is spent
in the courtroom, their offices should be lo-
cated convenient to it, but not necessarily on
the same floor.

Components The United States attorney has a
headquarters at some designated city in the
judicial district, not necessarily the same city
where the judge's headquarters are located .
His suite in a courts building varies in size
in accordance with the amount of work he must
handle . A typical suite, Fig. 3, will include
the following .

Fig . 3

	

District court plan, second floor.
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which offers no opportunity for escape must
be provided for prisoners . In multistory build-
ings with courtrooms on different floors, a
private elevator to transport prisoners from a
lower floor or basement entrance to the mar-
shal's detention cells and to and from the court-
rooms is usually required . A freight elevator
may often serve in lieu of a private elevator
for this purpose . On large installations, the de-
tention cells may be put in the basement . In
that case, no additional detention cells are pro-
vided on other floors .

Components The United States marshal has a
headquarters at some designated city in the
judicial district, not necessarily the same city
where the judge's headquarters are located .
The marshal's suite varies in size according
to the amount of work in the district . A typical
suite for large installations includes :

Marshal's office
Toilet
General office
Vault
Bookkeepers' office
Deputy marshals' office
Interviewing room
Fingerprinting room
Detention cells for men and for women
Holding cells
Storage room
Evidence storage room (may be in basement)

Marshal's Office This shall have a minimum
area of 300 sq ft . Provide a private toilet of not
less than 30 sq ft .

General Office Provide a general office with a
minimum area of 500 sq ft . The public space
is separated from the rest of the general of-
fice by a counter and gate . The public space
should have a minimum width of 6 ft .

Vault Opening into the general office, provide
a vault with a minimum area of 100 sq ft . and
accommodating a money safe . Locate the vault
so that the interior is not visible from the pub-
lic space .

Bookkeepers' Office Provide a bookkeepers'
office adjoining the general office with a mini-
mum of 300 sq ft . One desk is provided for
each occupant .

DeputiaS Adjacent to and connected with the
bookkeepers' office (by passage if necessary),
provide an office with a minimum area of 300
sq ft for the marshal's deputies . One desk is
provided for each occupant .

Fingerprinting Room Provide a fingerprinting
room with a minimum of 120 sq ft adjoining
and connecting with the deputies' office . In the
smaller offices, the fingerprinting cabinet
and lavatory may be placed in the deputies'
office and the fingerprinting room omitted .

Interviewing Room Provide an interviewing
room with a minimum area of 150 sq ft, located
so that prisoners can be brought from the de-
tention cells as directly as possible . The room
shall accommodate one table and four side
chairs .

Detention Cells for Men and for Women
Cells for Men .

	

Usually, provide two deten-
tion cells with observation passage . The cells
shall be not less than 10 ft wide and be large
enough to accommodate the maximum num-
ber of prisoners detained at one time. The size
of a cell shall be determined by allowing for
each prisoner a minimum of 25 sq ft .

court is held for a very short period or where
no assistant United States attorney is regularly
stationed . Where no United States attorney
is regularly stationed at a place of holding
court, his offices will not have a private toilet
or coat closet and the rooms may be used for
conference or committee rooms when court
is not in session . Room sizes will average
about 200 sq ft each and furniture will cor-
respond with that of similar rooms in a major
installation .

Part 9 . United States Mars°iaI

Duties The United States marshal is charged
with the custody of prisoners and their produc-
tion in court, the maintenance of order in the
courtroom, the service of processes, the
appearance of witnesses, the collection and
disbursement of certain monies and fees, the
custody of certain property in the possession
of the court, and other special duties assigned
by the court .

Location The marshal's suite should be so
located with relation to the courtroom that
prisoners can pass directly to it from the de-
tention cells without exposure to public con-
tact or view . If the suite is located one floor
above or below the courtroom, a private stair

the United Stales attorney's office and shall
have a minimum area of 230 sq ft .

Vault A vault for the administrative assistant,
opening into his office, shall have a minimum
size of 6 by 9 ft .

Work and Supply Room

	

A general work and sup-
ply room convenient to the administrative
assistant's staff shall have a minimum area
of 50 sq ft . It may be necessary to provide a
separate room with electrical outlets for a
mimeograph machine, photostat machine, or
other duplicating equipment .

Stenographers' Office Provide administrative
assistant/stenographers' office between the
offices of assistant United States attorneys,
allowing a minimum area of 100 sq ft per desk .
Generally there will be a ratio of two stenog-
raphers for three attorneys .

Clerks and Files Room The room for the
clerks and files shall adjoin and connect with
the administrative assistant's office.

Smaller Installations United States attorney's
suites differ in size and requirements in ac-
cordance with the work in the district . They
may be as small as three rooms in cities where

Governmental and Public
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Fig . 4 Judge's chambers, district court .



Fig . 6

	

Clerk of the district court's suite (small installation) .

Cells for Women Prisoners . Similar to de-
tention cells for men .

Observation Passage . An observation pas-
sage at least 4 ft wide shall be located along
the exterior wall of the building and be sep-
arated from the cells by a prison-type grille
partition . The entire cell must be visible from
the observation passage .

Holding Calls If required, provide holding cells
for projects with three or more courtrooms .
They should be located in back of the court-
rooms near the prisoners' entrance .

Supply and Storage Room Provide a supply and
storage room of required size convenient to
the deputies' office .

Evidence Storage At times marshals have
custody of bulky evidence, requiring a large
storage area . A storage room (preferably in the
basement) of 300 sq ft minimum should be
provided .

Smaller Installation

	

This suite will require fewer
and perhaps smaller rooms than the head-
quarters suite in the same district, but the
arrangement and relationship of its rooms
will be similar to that of the corresponding
rooms in a major installation .

Part 10 . Clerk of the District Court

Duties The clerk is the administrative officer
of the court . He receives cases for filing in the
court, maintains the records of its proceedings

Fig . 5

	

Grand jury rooms.
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of 500 sq ft and be connected with a private
toilet with a minimum area of 30 sq ft .

Deputy Clarks Office

	

This shall have a minimum
area of 300 sq ft and be located between the
clerk's office and the general office .

General Office with Public Space The size of the
general office ordinarily will be determined by
the number of desks, tables, and file cases
used . But if it requires so many cases for active
files that they would cause the general office
to be disproportionately large, provide addi-
tional file rooms . Preferably they should be
connected to the general office : but if located
on adjacent floors, provide direct stairways
and dumbwaiters . The public space is sep-
arated from the rest of the general office by a
counter with one or more gates . The public
space shall have a minimum width of 8 ft . In
a very large general office, the counter will be
U-shaped or L-shaped to accommodate the re-
quired length . Provide a cashier's grille with
returns on the counter . Refer to Fig . 6 .

Examination ROOM

	

This is provided for attorneys
and others who are permitted to inspect the

and actions, organizes its calendar, receives
and disburses its money, and gives information
to attorneys and interested parties regarding
the disposition of cases as recorded in his
office.

Location

	

It is desirable to locate the clerk near
the courtroom and convenient to the judge .
In multiple courts the clerk should be easily
accessible to the public .

Components

	

The offices of the clerk of the court
vary in size and number in accordance with the
volume of business . The rooms include :

Clerk's office and toilet
Chief deputy clerk's office
General office, with public space and files
Examination room
Supply room
Work room
Vault
Exhibit room
File rooms as required
Naturalization clerk's office, with public space

Clark's Office This shall have a minimum area
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records . It shall have a minimum area of 150
sq ft and be connected to the general office .

Supply ROOM This should be close to the gen-
eral office and have a minimum area of 100 sq
ft .

Work Room This should be near the supply
room . It shall have a minimum area of 300 sq
ft . The clerk of the court may install a Photo-
stat machine with developing equipment and
other duplicating machines that will require
water, waste, and electrical connections .

Vault The vault, which holds a money safe,
shall open into the general office and be
planned to prevent public view of the interior .
It shall have a minimum area of 80 sq ft, lined
with steel shelving in sections 3 ft long and
12 in . wide .

Exhibit Room This shall have a minimum area
of 250 sq ft . Entrance shall be from a corridor
through double doors . The portable blackboard
for courtroom use is usually stored in this
room .

Smaller Installation

	

This suite will require fewer
and smaller rooms, but the rooms will be
similar in character and relationship to cor-
responding rooms in a major installation . Re-
fer to Fig . 6 .

Naturalization Clerk's Office, with Public Space if
an office for the naturalization clerk is re-
quired, it should be adjacent to the general
office of the clerk of the court . The office shall
have a minimum area of 400 sq ft, with a public
space.

Part 11 . Jury Commissioner

Duties and Components of Suite The jury com-
missioner, together with the clerk of the court,
selects the persons who are eligible to serve on
the grand and petit juries . Quarters for this
officer are ordinarily not required except in
major installations. A typical plan, Fig . 7, for a
jury commissioner's suite in a major installa-
tion, will contain :

Jury commissioner's office
Examination room
Jurors' assembly room
Men's and women's toilets
File room

Jury Commissioner's Office

	

This shall have a mini-
mum area of 250 sq ft, a width of 15 ft . and a
direct entrance from the public corridor .

Examination ROOM This shall have a minimum
area of 200 sq ft and connect to the jury com-
missioner's office .

Jurors' Assembly Room when quarters for the
jury commissioner are required the jurors'
assembly room should be part of his suite ;
but the room is frequently required as a sep-
arate unit, when no provision is made for a jury
commissioner . It shall have toilets for men
and women and a centrally located drinking
fountain .

File Room This shall have a minimum area of
150 sq ft and be located adjacent to the jury
commissioner's office .

Part 12 . United States Commissioner

Duties The commissioner is a magistrate who

exercises certain judicial functions and before

whom persons are arraigned immediately Fig. 8 United States commissioner's suite .

Fig . 7 Jury commissioner's suite.

after arrest . He holds preliminary hearings
of prisoners to determine whether they shall
be held for the grand jury, discharged, or re-
leased on bail . He issues warrants and writs,
fixes bail, and sometimes handles juvenile
cases .

Location and Components The preferred location
of the commissioner's suite is near the freight
elevator or the prisoners' elevator . The suite,
Fig . 8, need not be on the same floor as the
courtroom . Usually it will include :

Hearing room
Commissioner's office
Secretary's office (required only in larger

jurisdictions)

Hearing ROOM This shall have a minimum area
of 400 sq ft and accommodate :

1 Built-in combination bench, witness
stand and attorney's table, built-
in benches to seat a minimum of
16 persons

1 rotary armchair, fixed-pedestal--
for witness

1 judge's chair-for the commis-
sioner

5 armchairs
10 side chairs

Commissioner's Office

	

This shall have a minimum
area of 200 sq ft and adjoin and connect with
the hearing room and the secretary's office .

One-Room Type In certain jurisdictions, the
work of the commissioner may be insufficient
to justify a separate hearing room and then
only a single office of not less than 250 sq ft
will be required .

Part 13 . Probation and Parole Officer

Duties

	

The probation and parole officer super-
vises the probationers referred to him by the
court and the persons released on parole from
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1 built-in combination bench and wit-
ness stand

1 judge's chair
1 armchair for witness, rotary, fixed.

pedestal
2 attorneys' tables
7 armchairs

Built-in benches to seat a minimum
of 25 persons

Referee's Office . This shall have a mini.
mum area of 250 sq ft and adjoin and connect
with the hearing room .

General Office with Public Space. This
shall have a minimum area of 350 sq ft and con-
nect with the referee's office and the chief
clerk's office .
Chief Clerk's Office .

	

This shall have a mini-
mum area of 200 sq ft and adjoin and connect
with the general office .

File Room .

	

This shall have a minimum area
of 250 eq ft and connect with the general of-
fice .

Trustees' Room . One or more rooms,
approximately 250 sq ft, shall be provided for
trustees in the larger courts .

Referee and One OF Two Clerks This small suite
shall contain the same rooms and equipment
provided for referee, chief clerk, and two or
three assistant clerks, except that the file room
and chief clerk's office shall be omitted . Re-
fer to Fig. 12 .

Part-Time Referee and One Clerk

	

In a district where
there are very few bankruptcy cases to be
heard, only one room enay be required . When
this one-room office is provided, the referee
may hold hearings in a vacant hearing room
elsewhere in the building or use his own office
if only a few persons are to be accommodated .
It shall have a minimum area of 300 sq ft .

to the general office . In the case of a one-man
office, it is desirable but not mandatory for the
probation and parole officer to be able to pass
directly from his office to the public corridor .
Where there are two or more assistant officers,
it is mandatory that each officer be able to pass
directly from his office to the public corridor .

Offices for Assistant Probation and Parole Officers
Each of these shall have a minimum area of 200
sq ft .

File Room This will be required only when
there are two or more assistant probation and
parole officers . It shall have a minimum area
of 14 sq ft of file space for each assistant .

Part 14 . Referee in Bankruptcy

Duties The referee conducts hearings, holds
conferences, makes findings, and reports to
the judge the findings and disposition of bank-
ruptcy cases. Refer to Figs . 11 and 12 .

Full-Time Referee, Chief Clark and Two or Three Assis-
tant Clerks
Components. The referee's work varies in

the different districts, and the rooms and per-
sonnel in each office will very accordingly.
The referee's suite, Fig. 11, generally will in-
clude the following rooms :

Hearing room
Referee's office (with toilet)
General office with public space
Chief clerk's office
File room
Trustees' room

Hearing Room .

	

This shall have a minimum
area of 600 sq ft, be conveniently accessible to
the public, and accommodate :

penal institutions by the Department of Justice .
For a stated period the probationer or parolee
is required to report to the officer at specified
intervals . He confers with the officer, who
helps him solve his problems and adjust him-
self to society . To aid the judge in determining
a sentence, the officer, when requested by the
judge, makes presentence investigations of
persons convicted of violations of the law.

Location end Components The suite should be
located where it is accessible to the public by
elevator or stairs, and preferably near the
marshal's office, but not necessarily on the
courtroom floor. The number of rooms in a
suite varies with the amount of work handled
by the officer . See Figs . 9 and 10 . A suite may
consist of the following:

Office for the probation and parole officer
Offices for one or more assistant officers
General office, with public space
File room
Supply closet or supply room

General Office with Public Space

	

This shall have a
minimum area of 275 sq ft when there are no
assistant officers and 350 sq ft when there are
one or more assistant officers .

Office of Probation and Parole Officer

	

This shall have
a minimum area of 200 sq ft . In an office staffed
by two or more officers, the area for the chief
may be increased. The office should connect

Fig. 9

	

Probation officer with two assistants . Fig . 10

	

Probation officer's suite (small installation) .



Fig . 11 Referee in bankruptcy.

Fig . 12

	

Referee in bankruptcy's suite (small installation).
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Part 15 . Miscellaneous Assignments

Quarters for Visiting Judges When these are re-
quired, the spaces shall be generally similar
to those provided for the resident judge.

Court Reporter
Duties and Location . The court reporter

makes the official verbatim record of the court
proceedings and furnishes transcripts when
required . His office may be located anywhere
in the building . Refer to Fig. 13 .
Components and Furniture . The reporter's

quarters will include a general office, with file
space, having a minimum area of 200 sq ft if
the building has one courtroom . For each addi-
tional courtroom, add 50 sq ft to the general
office .

District Court Library
General.

	

When there are two or more court-
rooms, a general law library may be required,
convenient to the judges' chambers .
Arrangement. Reading tables should be

located in front of windows. When window
spacing will permit, put tables in small alcoves
formed by bookstacks as separating partitions .
Provide a main aisle at least 4 ft in width ex-
tending the full length of the room and separat-
ing the reading section from the general stack
section .
Areas and Furniture.

	

The size of the library
will accommodate readers to be seated .

Bookstacks . Legal volumes average 2 to
2'/ in . i n thickness, 6 to 10 in . i n width, and
8 to 11 in. i n height . Thus a stack section 3 ft
long and 7 ft 3 in . high with shelves 12 in . on
centers will store about 98 legal volumes.
Stack sections are made up on single-faced
wall sections and double-faced freestanding
sections, which must be arranged in rows with
the range isles, 2 ft 6 in . wide, and accessible
from the main aisle .



Fig . 14

	

Circuit court of appeals .
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certain federal boards, commissions, and other

regulatory agencies . There are ten judicial
circuits, each composed of several states . The

District of Columbia is a separate jurisdiction .

There may be several places of holding court
within each judicial circuit, but each circuit
court of appeals has a headquarters court
within its circuit .

Spaces Required A courtroom with its auxiliary

facilities, and spaces for each of the following
will be required at each court :

Circuit judges (three or more)
Clerk of the court
Library
Marshal (only if court is in the District of
Columbia)

Location The location of the circuit court
within the building, and the relationship of its
rooms, is determined by the same conditions
that govern in the case of the district court .
Refer to Figs . 14 and 15 .

Part 2. Courtroom

Dimensions The minimum size of the court-
room shall be 38'h ft in width by 50 ft in length ;
the ceiling height should be in proportion to the
size of the room and be designed to meet the
requirements of good illumination, ventilation
or air conditioning, and acoustics .

CIRCUIT COURT OF APPEALS

Part 1 . Description

Jurisdiction The circuit court of appeals and
the Court of Appeals for the District of Colum-
bia are the intermediate federal appellate
courts, each having the power to review the
decisions of the district courts within its judi-
cial circuit and the orders and decisions of

Fig . 13

	

Court reporters' offices.

Reading Tables. Each of these seats four
people .

Press Room

	

The location may be at any place in
the building . Telephone booths with coin tele-
phones will be installed . This room for news
reporters may be required in buildings with two
or more courtrooms . The minimum area of the
room shall be 200 sq ft .



Fig . 15

	

Courtroom for circuit court of appeals. Fig. 16

	

Customs court (field) .

fore the court for trial are handled under the
legal procedure established by the Customs
Administrative Act of June 10, 1890, and the
several acts supplemental thereto . The court's
function is to interpret the law and the facts
respecting the classification of merchandise
and the rates of duty imposed thereon. In
addition to the court's exclusive authority to
determine the dutiable value of imported mer-
chandise, it also has sole jurisdiction in pro-
ceedings wherein relief is sought from so-
called penalty or increased duties imposed by
law because the final appraised value exceeded
the value declared on entry.

Location
Headquarters . The United States Custorns

Court is in New York City . In addition to the
regular trials during the year at Now York,
various circuits are held by the customs court
in approximately 49 customs districts covering
the entire United States and its possessions,
embracing more than 298 ports or subports
of entry. All its cases are tried without juries .
In some forms of its litigation, the court con-
sists of three judges, and in other cases the
court is composed of only one judge. When
cases are heard on circuit, the court usually
consists of one judge or three judges . The
judges on circuit are accompanied by a court
reporter who also acts as calendar clerk. When
the records have been transcribed by the court
reporter, they are forwarded to New York and
assigned to a judge or division for considera-
tion and decision .
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Entrances The public entrance, the judge's en-
trance, and corridor entrances are indicated
on Fig. 14 .

Built-in Furniture It shall include :

Combination judge's bench, clerk's desk, and
bailiff's desk

Railing and gates
Benches in public space to seat 32 persons at
2 ft o.c .

Movable Furniture This shall include :

5 judges' chairs
12 lounge chairs

1 pedestal armchair for clerk
1 pedestal armchair for bailiff
2 attorneys' tables, 60 by 34 in .
1 lectern

20 rotary armchairs for attorneys
2 attorneys' tables, 120 by 48 in .

Part 3. Judges' Suite

Location There will be three or more
judges' suites for the circuit court of appeals.
Each judge's suite shall be similar in size,
arrangement, and equipment to the district
judge's chambers except that more space for
books may be required . The judges' suites
need not adjoin the courtroom but shall be adja-
cent to it and preferably on the same floor.

Judges' Conference Room This shall have a min-
imum area of 400 sq ft, should be connected

to the judges' robing room and toilet, and must
accommodate:

1 table, 120 by 48 in .
10 armchairs

Judges' Robing Room and Toilet Provide a robing
room with a minimum floor area of 200 sq ft,
so located that judges may enter the courtroom
without passing through any public space.
When the plan permits, the robing room may
open directly into the courtroom . Provide a
robe closet for each judge.

Part 4. Assignments

Clerkof Circuit Court-Large Installation

	

This large
suite shall be the same in location, size, ar-
rangement, and equipment as that described
for the clerk of the court except that there
will be no naturalization clerk's office .

Library This shall be similar in location and
size as shown on Fig. 14 .

CUSTOMS COURT

Part 1 . Description

Jurisdiction The United States Customs Court
has exclusive jurisdiction over all civil actions
arising under the regular tariff laws, the inter-
nal revenue laws relating to imported merchan-
dise, and the provisions set forth in the various
reciprocal trade agreements . Cases coming be-
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3 judges' chairs
1 witness' armchair, rotary and fixed-

pedestal
2 attorneys' tables, 72 by 40 in,
12 armchairs

Part 3 . Assignments

Judge's Office

	

This shall have a minimum area
of 500 sq ft .

United Status Attorney's Office Provide a room
with minimum area of 250 nq ft .

Attorneys' Conference Room

	

Provide a room with
minimum area of 250 sq ft .

Field Quarters . The customs court field
quarters, Fig . 18, are sometimes located In
appraisers' stores buildings so that they are
convenient to the customs examiners ; but it is
considered more desirable to have the court-
rooms located in the federal courthouse, when
practicable .

Ports of Entry. Facilities for customs
courts should be provided et all ports of entry.

Space Required The field quarters suits is Indi-
cated in Fig . 18 . It will include :

Courtroom
Judge's office (with toilet)
United States customs attorney's office
Attorneys' conference office

Part 2 . Courtroom

Site The courtroom should have a minimum
area of 820 sq ft . The entrance door should be
at a point to the rear of the attorneys' tables
to assure minimum disturbance by people
entering or leaving during trials .

Buih-ie Furniture

	

The standard built-in bench for
three judges with witness stand end built-in
benches to seat 40 persons are required .

Movable Furniture The movable furniture will
be furnished and installed by the government .
It includes
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By GEORGE H. TRYON and GORDON P. McKINNON

FIRE DEPARTMENT STATIONS AND BUILDINGS

Fire department buildings include administra-
tive offices ; "stations," "houses," or "halls"
housing the apparatus and equipment; fire
alarm and communications centers; fire train-
ing facilities; and maintenance and supply
facilities, including shops and storerooms .
In some relatively small fire departments,
all or several of these functions, insofar as
provided, may be housed in one facility.

A . Administrative Offices
The administrative offices may be housed in
a municipal office building or city hall, or et a
headquarters or central fire station . Head-
quarters may include offices and facilities for
the chief of department, the fire prevention
division, the planning and research staff, the
budget or fiscal bureau, the personnel depart-
ment, the fire investigation bureau, and the
medical officer . The exact facilities needed
will very with the organization of the individ-
ual department. It is desirable to arrange the
headquarters offices so that the general public
will not have to pass through the apparatus
room or fire fighters' quarters to reach the
offices .

B . Fire Stations
General There are two types of fire houses :
one is operated by a paid fire department, the
other by volunteers . Equipment for both is
essentially the same . Differences occur in
facilities provided for personnel .
Modern practice is to group companies and

apparatus needed to protect a given neighbor-
hood in order to provide better teamwork and
administrative control . Most fire stations house
at least one pumper company, with its assigned
first line and reserve apparatus, and other
companies, including aerial ladder, aerial plat-
form, squad, rescue, salvage, and various
auxiliary types of apparatus. Ample space is
needed for reserve apparatus, both to provide
a replacement when needed and as equipment
for use by off-duty personnel recalled in an
emergency.

Far too many fire stations have outgrown
their usefulness because inadequate consid-
eration was given to the future needs of the
district . The cost of providing adequate ap-
paratus storage space is relatively modest
when compared with the total cost of a fire
station facility . A desirable policy is to pro-
vide an apparatus room large enough to house
at least six major fire department vehicles .
Even where it is intended initially to house a
single first line piece of apparatus, a prudent
minimum would be a two-track station capable
of housing two first line and two reserve or
special-duty pieces. Space should also be pro-
vided for additional men, who will be needed
when further apparatus is obtained .

Elements of fire house design are shown

Fire Protection Handbook, National Fire Pro-
tection Association-International, Boston,
Mass ., 1969 .

motor exhaust may be connected with flexible
tubing . (Recreation room on first floor should
be raised at least 6 in . for protection against
gas.)

Fire stations should have adequate office
space and facilities for all officers on duty.
This includes not only the various company
officers but offices and quarters for district
and deputy chiefs . Among the other facilities
needed in fire stations are a watch room, e
dormitory, a locker and washroom, store-
rooms, study rooms, a kitchen, recreation
room, and hose drying facilities.

The watch room should be so located that
the man on patrol can see the apparatus floor,
observe all persons entering the building, and
preferably see the street in front of the prop-
erty. It should be the center of the station's
fire alarm facilities and have facilities for turn-
ing on house lights and alerting and dispatch-
ing fire fighters . If a watch desk is to be used,
it should be on platform raised 6 in . above ap-
paratus room floor to allow man on duty to
remain during cleaning . Floors of closets,
toilets, oil room, stair landings, etc., should
also be raised for same reason .

Volunteer fire departments frequently re-
quire other facilities at their stations including
social halls or meeting rooms, recreation facil-
ities, and ladies' club rooms or lounges, partic-
ularly where the volunteer fire company's
quarters serve as a community center.

Apparatus Room Doors Doors for fire apparatus
should be large enough to permit quick pas-
sage without accident . An opening at least
14 ft by 14 ft is recommended.

in Fig. 1 . All facilities indicated are desirable
but not mandatory. In paid departments, one
company generally consists of 14 men ; in a
volunteer department, quarters are provided
for paid drivers only .

Apparatus Rooms It is preferable that the ap-
paratus floor be unobstructed by columns.
Future use of the space should not be circum-
scribed by having major rooms protrude into
the apparatus storage area . For multitrack sta-
tions, a minimum width of 20 ft per track is
recommended. This should be increased to at
least 24-ft width for a single-track station . A
suggested desirable unobstructed depth is
80 ft, with ceiling height of 13 ft (minimum).
Ample space is needed to permit work

around the apparatus, changing of hose,
putting on fire clothing when responding, and
to permit free movement of personnel when
answering alarms. Space is needed along walls
for clothing racks, slop sinks, battery chargers,
water tank fill connections, etc. Space should
be provided for hose storage racks without
obstructing access to apparatus . Table 1 gives
sizes of apparatus.

Floor should be of concrete, designed to
carry a load of 125 Ib per aq ft .

Wall surfaces should be of an easily cleaned
material, and floor should have sufficient
drains to permit flushing with hose . Hot and
cold water connections are needed at center
of aide walls.

If apparatus room is to be used for repairs,
provide a repair pit . Also, carbon monoxide
gases have to be exhausted to outside, usu-
ally by means of under-floor piping to which

Table 1 .

	

Fire apparatus sizes
Note : Turning radius varies from 26 to 48 ft, according to type and make. "Cab-
over-engine" type of apparatus is slightly shorter over all.

Village-Size Pumping Engine, 500 g.p .m .
Length over all 24'-0"

Width over all 7'-d"
Height over all 6'-5"

Triple Combination Pumping Engine, 750 g.p .m . (most used)
Length over all 28'-0"

Width over all 8'-0"
Height over all 6'-11"
Hook-and-ladder Truck (removable hand-raised ladders)
Length over all 41'-3"

Width over all 8'-0"
Height over all 7'-3"

Hook-and-ladder Aerial Truck (4-wheel type)
Length over all 58'-9"
Width over all 8'-0"
Height over oil 8'-7"

Hook-and-Lodder Aerial Truck (tractor-drawn type, 6-wheel)
Length over all 63'-6"
Width over all 8'-0"
Height over all 8'-7"
Clearance required 12'-0"
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and quarters for paid apparatus drivers who
may be subsequently employed .

It is bad practice to crowd three pieces of
apparatus abreast in space designed for two
trucks ; this slows response and makes it dif-
ficult to properly service apparatus .

In Figs . 4 and 5 apparatus doors are shown
at the front and rear of the stations . These are
desirable so that the apparatus in the second
line can leave the building in event of mechani-
cal failure of a first-line piece . In some cases,
where the lot has a long road frontage, it may
be desirable to provide more apparatus doors
facing the road and to reduce the depth of the
building to about 50 ft . However, care should
be taken to allow ample depth for major ap-
paratus which may be purchased, such as large
"nurse tankers" or apparatus with long ladders
or an aerial platform . Normally, fire stations
are expected to give 50 to 60 years of service,
and what starts as a purely rural district fire
station often has major properties to protect
as business and industry move into the area .
This may require facilities to house additional
major apparatus and manpower .

Parking Facilities Parking areas for firemen's
cars should not be overlooked . The station
should have a parking area large enough to
provide off-street parking for each fireman on
duty or scheduled to respond to fires . Where
call or volunteer firemen are to respond to the
station to man apparatus, ample parking space
should be provided adjacent to the front of the
station . With paid departments, parking should
be at the sides or rear . Additional yard space
should be provided for company drill work .
Figures 2 and 3 show plot plans for urban and
rural stations respectively .
The apron or ramp in front of the station

should be large enough to permit washing of
apparatus and safe entry of vehicles into traffic .

C . Fire Alarm and Communications Buildings

The communications building or fire alarm
office should be of fire-resistive construction
and isolated from all hazards that might inter-
fere with the prompt transmission of alarms.
Where the fire alarm office is part of a fire sta-
tion or administration building, it should be

For a rural fire station manned chiefly by call
or volunteer firemen (Fig . 5), space should be
provided initially for not less than four pieces
of major apparatus including a pumper, water
tanker, booster squad or forest fire truck, and
a reserve pumper or second tanker . Often a
rescue truck or ambulance also must be
housed . Far too many rural fire departments
have quickly outgrown their stations and have
been forced to leave part of their apparatus
outside or in a private garage where it is not
readily available for use or under close fire
department supervision .
Adequate meeting room space is needed,

with proper exit facilities . The station should
be located on a plot large enough to permit
doubling the apparatus room when the depart-
ment grows and to provide future office space

Fig. t

	

Elements of a firehouse.

Designs for Stations Figure 2 shows suggested
minimum space requirements for a district
fire station intended for urban or suburban
service where the station is to be mainly
manned by full-paid personnel . The shape of
the lot may very with local circumstances, but
it is considered very poor practice to start with
a lot of inadequate size . A larger lot tends to
have considerably more reuse or resale value
at such time as it may be desired to add to the
fire department facilities or to relocate the
station .
The plan for an urban station shown in Fig .

4 provides space for two pumper companies
(or a pumper company and a squad company)
plus an aerial ladder or aerial platform com-
pany . Space is provided for reserve apparatus
to be manned by off-shift personnel when
needed . If desired, two-piece engine or truck
companies can be operated out of such a sta-
tion . Separate quarters with a garage are pro-
vided for the district fire chief so that he can
come and go without opening up or lighting
the main station and so that major apparatus
can be taken out without moving the chief's
car.

Unless required by the terrain or grade, a
basement is not recommended under the main
apparatus room as this tends to add materially
to the cost . However, where the terrain snakes
a basement necessary, the main apparatus
room may be reduced in size and a garage for
reserve apparatus provided on the lower level .
A basement may be desirable under the living
quarters to provide room for heating equip-
ment, storage, and other facilities .
The apparatus area should be of modern

garage-type construction . It is good practice
to provide automatic sprinklers for a fire de-
partment station . This has training value as
well as providing fire protection for a type of
garage occupancy which has a rather poor
fire record . The heat for the garage area (where
required) may be controlled by a separate
thermostat from the company quarters . Where
a hose drying tower is provided (see NFPA
No . 198) it may also be equipped as a drill
tower .

Fig . 2 Plot plan for a typical district fire station for
urban and suburban services. Minimum recommended
plot size is 43,200 sq ft.

Fig . 3

	

Plot plan for a typical rural fire station . Mini-
mum recommended plot size is 43,200 sq ft.
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isolated from the rest of the structure and pro-
tected against all hazards both internal and ex-
ternal . Ample emergency power should be
provided so that the station and communica-
tions equipment can continue to operate should
outside power fail .

The communications office includes the
operating room where all alarms are received
and transmitted to the department . It also
should have the telephone switchboard for
the department, the radio control console,
voice amplification controls, fire alarm circuit
panels, and test equipment . Frequently, a cen-
tral console is provided containing all com-
munications controls and information needed
by the dispatchers . There should be an office
for the fire alarm superintendent, drafting room
for plans, battery room, storerooms for fire
alarm supplies, garage for fire alarm vehicles,
and facilities for fire alarm personnel .

D. Fire Training Facilities

Facilities needed for the fire department train-
ing program include study rooms and library
facilities in each fire station . A fire training
center should include adequate classrooms and
training aids . The better training centers have
an apparatus room where major apparatus can
be brought indoors for instruction purposes,
and the operation of various items of fire pro-
tection equipment (hydrants, fire alarm, and
automatic sprinklers) can be demonstrated .
Other desirable features include an auditorium
where various fire protection conferences and
training meetings can be held, facilities for
preparation and reproduction of training man-
uals and bulletins, and a fire protection library .
Outdoor training facilities should include

large grounds with various structures for
demonstrations and practice fires, a drill tower
for hose and ladder evolutions, tanks for prac-
tice on flammable liquids fires, electrical and
gas utility installations for fire training pur-
poses, hydrants and pumper suction facilities,
and other equipment duplicating situations
that may be encountered at fires . When an
individual fire department is too small to pro-
vide all the necessary training facilities, the
practice is to supplement the local training
program by use of regional or state fire schools
which do provide more adequate facilities and
curricula . The NFPA book, Firemen's Training
Centers, gives additional suggestions for plan-
ning such facilities and contains illustrations
of some typical centers .

E. Maintenance Facilities and Shops

Facilities for maintenance and repair work on
fire apparatus should be provided . A repair
shop includes an area where major apparatus,
including ladder trucks, can be serviced and
repaired .
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Fig. 5

	

Elevation and plan view of a typical rural fire station .

Fig . 4

	

Elevation and plan view of a typical urban fire station .
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By EMMANUEL MESAGNA, R.A.

FIREHOUSE PLANNING

Over the past decade, Firehouse Planning and
Design has become increasingly sophisticated and
complex. Years of study and experience have
made it apparent that by planning a firehouse
properly, a safer and quicker turnout can be
made . This is accomplished primarily by arranging
traffic flow patterns within the firehouse to be
as direct as possible . The integration of the "pri-
mary adjacency" concept for planning the fire-
house will deduct considerably from the turnout
time by "grouping" the firefighting personnel in
the "highest activity" areas of the firehouse . Turn-
out time along with dispatching time and travel
time are three of the key elements in the successful
containment of fire which is one of the primary
goals of a firefighting unit .

The improvements in firehouse planning have
created a total upgrading of human comforts with
great emphasis on physical fitness . These include
well-planned kitchens, air conditioning, better
lighting, well-planned toilet-shower facilities and
dormitory spaces, acoustical improvements,
safety features in building planning and the inte-
gration of a small gymnasium-like area, for physi-
cal fitness purposes in firefighting needs, into the
firehouse plan .

Concept Planning for the Firehouse and
Plan Types
Turnout time is the key element in firehouse plan-
ning. When planning the firehouse the most im-
portant feature is to group various functional
spaces in a primary adjacency pattern so that
movements to exit from the firehouse are mini-
mized. Dispatching, travel, and turnout time are
the key elements in the successful containment
of the fire .

The one-story firehouse has a series of plan
types which can be categorized in the following
manner (see Fig . 1) :

(A) One-Way Straddle of the Apparatus Area
All of the support functions for this plan type
are located to the left or right of the apparatus
area . This plan type is the least desirable in that
the plan has the longest travel distances to reach
the apparatus area and therefore odds to the
turnout time of the fire company. This plan type
by its nature creates a circulation pattern which
can be eliminated in other plan types. Other plan
types have supporting areas responding directly
onto the apparatus area .

(B) Two-Way, U Wraparound of Apparatus Area
This plan type is the most desirable for purposes
of minimizing the turnout time in firehouse plan-
ning . Using the same gross area for the standard
two-company unit, it places all areas at the short-
est possible distance from the responding appa-
ratus. Another key element in this type of planning
concept is that it separates the noisy areas of
the firehouse from the quiet areas by the natural
separation of the apparatus area .

Chief Architect, Fire Department, City of New York,
Director of Facilities Planning and Design, 1978 .

Fig . 1 .

(C) Two-Way Straddle of the Apparatus Area
This plan type is the second most desirable for
purposes of minimizing the turnout time in fire-
house planning . The plan clearly separates the
noisy areas of the firehouse from the quiet areas
and may create circulation patterns in the support
areas by not taking advantage of the back of
the firehouse for support area use. This plan type
is the same for the two-story firehouse with the
quiet volume stacked over the apparatus area
(see Figs . 2 and 3) .

(D) L Wraparound of the Apparatus Area This
plan type is unique in that the location of the L
arrangement allows for the natural progression
in locating the primary adjacency areas through
the third-level adjacency areas as the L wraps
around the apparatus area from the leg of the
L to the toe. The key turnout spaces are placed
in normal sequence by virtue of its form . One
of the advantages of this plan type is the flexibil-
ity for expansion along the apparatus area and
the toe of the L . This plan type is the third most
desirable with the advantage of potential for ex-
pansion.

Adjacency Relationships for Space
Planning of a Firehouse

The key concept in planning a firehouse for the
shortest turnout time possible is the development
of an adjacency planning concept. The main pur-
pose of this concept is an in-depth study of spaces
in a firehouse which require an "adjacency rat-
ing" for purposes of functional planning of the
firehouse to verify where the greatest amounts

of activity occur. These "activity locations" will
then be joined in such a manner that a minimum
amount of grouping time is required for the fire-
fighting personnel to respond to the fire . This
grouping time is extremely valuable to the re-
sponse action . At this time the company officers
develop a response strategy for the shortest route
to the fire location and the problems of the fire
condition .

Primary Adjacency

	

Spaces in this category must
be directly connected in a physical manner to
each other or directly to the apparatus area which
is the key turnout location in the response action .

Secondary Adjacency Spaces in this category
must be placed at a midway location in the fire-
house plan because of the dependency of function
during day-to-day operations that are not of pri-
mary importance .

Third-Level Adjacency Spaces in this category
are the least used in a firehouse and have no
direct day-to-day operational relationship to the
primary and secondary adjacency spaces .

Primary Adjacency Spaces
Dispatcher-housewatch area, lobby area
Administrative-company offices
Kitchen/recreation area/gym area/training

area
Lounge area
Classroom facility with accommodations for

television, videotape teaching
Basic toilet area (close to high-use areas)
Dormitory areas
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piece of apparatus in the fire service . This will
give optimum visibility for apparatus exiting from
the firehouse . The apron area shall have the small-
est possible slope to drain water and may include
a hot-water underground piping system or electri-
cal cable de-icing system to clear the apron for
response purposes . All building sites require an
open area to one side of the firehouse for pur-
poses of training with the largest piece of appara-
tus available to the firefighting unit . A parking
area to accommodate all personnel on duty at
any one time is absolutely necessary, plus a mini-
mum of 50 percent more as extra space for admin-
istrative personnel . Beyond this point the parking
requirement is a subjective judgment which may
include parking spaces for public and social func-
tions . The parking area is to be located adjacent
to the dispatcher-housewatch area with visual
control of the activity in the parking area .
The main arterial street shall be wide enough

to accommodate the apparatus with the largest
turning radius . It is also essential that traffic con-
trols be installed on extreme ends of the front
property line to stop traffic during a response
action .

As a secondary consideration, any responding
of apparatus directly into the low sun orientations
shall be eliminated to do away with the vision
problem of the quick transition from basic dark-
ness to brightness and the ensuing accident poten-
tial, by orienting the building properly .

Wherever possible additional land should be
allocated to the site footage for purposes of inte-
grating the drive-through apparatus area ar-
rangement in the floor plan . This method of return-
ing from the response action creates less
disruption in the street and potential for accident
during the backing up of apparatus.

DISCUSSION OF THE VARIOUS SPACE
COMPONENTS IN FIREHOUSE
PLANNING
Dispatcher-Housewatch Area
This key communication area is being formed as
an independent operating space, completely
sound-controlled for optimum hearing ability . It
must be completely air-conditioned and have
maximum visual control of the quarters and street
conditions . Glass areas in the front of the house-
watch are arranged in such a manner, that 180°
of visibility in front of the firehouse is possible .
The alarm lights button at the fire communications
console is not limited to activating the alarm lights
as in the past. The alarm button also activates
the apparatus fume-exhaust system and a series
of floodlights mounted on the front face of the
building . These lights illuminate the apron area
and street for a safer response . An adjustable
timer turns off the floodlights and the fume-ex-
houst system after the overhead doors have been
electrically secured shut . They can be activated
manually through an override switch by the house-
watchman in other than response situations .

Control Functions of the Dispatcher-Housewatch
Area This key communication area is also the
center of all electronic switching devices which
control the security and functioning of the fire-
house and include:

1 . Gasoline and diesel pump operation
2. Manual operation of floodlights mounted

on the front of the building
3. Security lights surrounding the problem

areas of the building
4. Manual control of fume-exhaust system
5. Alarm lights for various parts of the building

during response action

Fig . 2 Typical plan and elevation of a one-story firehouse. Front elevation and floor plan of one-
story firehouse which features "active" and "quiet" sections of the firehouse divided by the apparatus
floor, a good example of the two-way straddle of the apparatus area .

Turnout gear storage Icon be third-level adja-
cency according to response action strat-
egy)

Secondary Adjacency Spaces
General shop, storage, repair area
Cleanup areas
Hose storage/drying area

Third-Level Adjacency Spaces
Apparatus parts storage
Boiler plant, utilities, and emergency generator

area
Locker room area
Miscellaneous storage areas
Major toilet-shower area, clothes washing and

drying area
Administrative area-not related to the re-

sponse action
Conference/public areas
Any other function not directly related to the

response action

Note: Adjacency levels must be ascertained
through in-depth interviews with fire department
administrators and may change accordingly .

Space-Planning Analysis to obtain the
Gross Area Requirements for the
Firehouse

Prior to site selection it is essential that an archi-
tect/space-planning analyst be retained for pur-

poses of ascertaining the gross area requirements
for the firehouse. A space-planning analyst is a
new breed of expert whose main responsibility
is to arrive at the most efficient total gross space
required for the building . High building costs have
necessitated the use of a space-planning analyst
to obtain the least gross area for the building
function with maximum efficiency .

The space-planning analyst will make in-depth
studies of equipment, personnel, utility needs, and
circulation and arrive at the optimum gross area
requirements for the building . Prior to planning
a firehouse, it is essential that all equipment and
personnel needs are clearly delineated in numbers
and size so that proper circulation allowances
can be made for the proper functioning of the
firehouse ; these in turn will give the gross area
requirements. As part of the study by the space-
planning analyst many options will be offered
which will examine the level of maximizing or
minimizing the space needs and the ultimate ad-
vantage and disadvantage of each as they relate
to the function of the building .

Building and Site relationship
Three of the major considerations related to the
building and site relationship are the building set-
back, training area requirements, and the onsite
parking requirement for firefighting personnel .
The minimum setback is 30 ft and should ideally
be standard at 65 ft to accommodate the largest
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Front elevation of the firehouse .

Second-story plan of the two-story firehouse .

Fig . 3 Typical plans and elevation of a two-story firehouse, a good example of a two-way straddle

of the apparatus area with the "quiet" section stacked over the apparatus area .

6 . Daily-use light control
7 . Control of overhead doors with up and stop

buttons only for safety purposes ; down button
located at overhead door location only

8. A complete intercom system for immediate
verbal communication to all areas of the firehouse

plan

Management Adjacency

	

The planned adjacency
of the housewatch and the company offices af-

fords excellent audible communication between
the dispatcher-housewatch area and the company

offices-the management arm of the firehouse .

Both areas also face the apparatus storage area

and have glass walls, allowing for visual control

of the apparatus floor . This adjacency of space

is ideal for all aspects of communication and deci-

sion making during initial turnout action .

The Apparatus Storage Area

This is the heart of every firehouse ; its location,
shape, flexibility, size, layout, and column-free

approach will provide for easy, quick access from
all areas in the four major concepts in planning

a firehouse . These factors will provide the fire-
fighting units with a good functional design for

response purposes . The integration of the large
areas such as the apparatus area and hose stor-

age area into one large, open apparatus area
and the elimination of the turnout gear storage

from the apparatus area have allowed for "clear
space" mobility . The single open space now offers

greater flexibility in the apparatus storage area
and may also function as an area for training

and for storage of spare or down apparatus .

Apparatus storage areas are now being
equipped with a sophisticated fume-exhaust sys-

tem . The fume-exhaust system is activated from

the alarm lights button located on the fire commu-

nications console unit . The fume-exhaust system

is capable of a massive exhaust pull of 5000

cfm which is the equivalent of six changes of

air per hour . A timer will automatically shut the

system down after a set time lapse . Provisions

have been made for the manual control of the

fume-exhaust system when companies are not in

a response action . A study of fume-exhaust pipe

locations on the apparatus has allowed us to

place intake grilles at optimum locations for

greatest intake pull . Our goal is for the maximum

elimination of fume-exhaust gases on the appara-

tus floor . Upon the return of the apparatus to

quarters, a manual switch operation can be uti-

lized and the fumes can be exhausted as long

as required for the comfort of the personnel .

It is recommended that all apparatus areas
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utilize single apparatus doors approximately 12
ft wide by 14 ft high. Wide, single-opening appa-
ratus doors are not recommended because of the
possibility of having the door frozen closed due
to a breakdown in the mechanized door opera-
tion . This situation will put the responding apporo-
tus out of service and increase the response time
of first-due apparatus. A pair of doors is more
functional in that a breakdown in one door will
allow the responding apparatus to maneuver
through the other door . This will eliminate the
turnout problem in case of an emergency break-
down of one of the mechanized overhead doors.
It is essential to include a totalizer on all appara-
tus doors so that tension springs may be replaced
on a preventive maintenance schedule based on
predictive breakdown of the equipment. This
standardization of door-opening size will simplify
the storage of spare parts for repair purposes.
All door operators, springs, track, turning shafts,
and other accessory equipment of a single size
will simplify the storage of ports while minimizing
the inventory burden . It is recommended that all
overhead doors be opened with electrical opera-
tors for purposes of decreasing the turnout fime.
Electrical operators shall have the capability of
manual operation in case of breakdown of the
motorized equipment. It is essential that the over-
hood-door-operating equipment be put on the
emergency generator in case of electrical failure
in the community.

Generally throughout the fire service, the hose
tower is being eliminated as a functional need
in the operation of a firehouse. With the use of
sophisticated hose drying equipment and the use
of polyester hose which does not require drying,
the hose tower is being phased out in both new
and existing firehouses .

Turnout Gear Storage

A well-planned firehouse shall have facilities for
storing helmets, coots, and boots with accommo-
dation for washing and drying out, as well as
a floor drain system . The turnout gear storage
area shall be secured with a pull-down see-
through mesh gate arrangement and locking de-
vice to secure the area while the company is out
of quarters . Included as part of the equipment
for this area shall be an electric heater for drying
and an exhaust fan to clear out the humidity in
the area . The wall and ceiling finishes in this area
are critical for maintenance and shall include
maintenance-free finishes such as permanently
glazed surfaces .

Slide Pole and Enclosures

There is a movement in the fire service to generally
eliminate the slide pole as a means of circulation
from the second floor of a firehouse . Serious inju-
ries have occurred in the use of slide poles. Their
use is generally discouraged in favor of a stairway
or the trend toward the one-story firehouse, wher-
ever the land value permits, in all areas of the
country . In some areas of the country, particularly
in the urban areas, the air rights over firehouses
have been sold to developers to offset the high
land cost .

Classroom-TV Amphitheater for
Training Purposes

The future of all training programs will be in the
firehouse through the medium of closed-circuit
television and videotape. For this purpose a so-
phisticated space is required in order to create a
positive environment for learning . The space will
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Fig. 4

	

Cheek-list form for firehouse planning .

require complete acoustical treatment, theater-
type viewing chairs, a sloped floor arrangement
for viewing purposes, and a desk top writing sur-
face . In terms of adjacency level, this space is
classified as a primary adjacency and shall have
direct access to the firefighting apparatus area .

Kitchen-Dining Room-Recreation Area

The kitchen-dining room area is completely plan-
ned for reduction of maintenance and efficiency
of operation . Each component shall be planned
for the level of commercial use completely in stain-

T7rlt.AL. STALE mgVmMENTS
FIF4N6USI

SUhVE FOhM F6N OLb7AININ6 TI-It Gf~.155 ArEA
(QWf 4MENT FO F--A NEW

-SPACE f,EQUINEMENTS SUNYEy
" " 4NISS ARIA MQUIK(MINTS FM'A NEW -FIN OEFAfkTMENT

FIMNOUSt ~UILDINGs .
" UNIT " Kfy CONTACT f(RSON
" MESENT LOCATION
.UNIT N(AD,NAMEf TITLE -TILE . NUutf%f,,
-PERSON INTMVIEWD -DATE

-SPACE Ell EQUIFMEf4T r1rt SQ FEET rrN VNir T TOTAL NUHMA, Of AREA MQUINED
'-- ITEMS REQUIRED

)NMA
F A CTOIh

" LADDER - TILLbh OFIWID ~3' 1646 X
" LAADEII- TOWER 3J' 200 X
" LAPPf K- RSAf, MOUNT 36' X
" fUMft- STANDk41-D 24'

55Q
91 X

.PUMP*&- 3QVIIIT 3)' 800 X
" RIScul TRVOK 29' G40 X
" AI"6N C"H WGK 50

' 656 X
" AMNULANCE 20' 4% X
" Mu5N FIN UN IT t0' 496 X
" L*ffi T1lVCK 4fe' 592 X
-(OMMUNICATION VMCLE 154 57, X
" SPECIALTY

LT-
VAN 25' 51fe X

" CMEF5 25' 516 X

" +IOSL STRAa FACK 100 X
" 4405( D"M UNIT- (LICPYC 40 X
" MX v sltfok uuir too X

" TOMOUT GEAR ST"t $ 54JUT X
fir` P'r wr'

" COMMUNICATIONS COUSOLE UNIT
STWPA" 3'x 8' - 120

" STWPAI-D 0ESK Af4A 00 X
" L( GAL FILL 9 X
" TAfSLE $(i'960 400 X
" SHLYIN4 UN T, 3fi "W x 12" D 14 X

" s1DC ctrnr- s X
PR1 I COMPVXMZEO

SE 9 X

" KITC14N ,f(A I FWO ff~EFWRAXUN 120 -
W' couun& stmt~(LEwari,
SINK, DISA1dMtt(K,ruNaA AND
WW coo"TW
FA, NUMOW Of PERSONS

6 I y0
S I60 -
10 200 -
M f4o -

14 280

I6 3L0 -

I8 360 -

" C.ON(Eh(Nc( NOoms

SEAf IN A FOOL : 6 I DO

12 too -

f 5 500

LO 375
SIZI AF LeNttZNL1 WNS

T6 VARy W A C(ARDANC E



Fig. 4 (font.).

less steel . Included also are a large refrigerator
and a six-burner range (commercial type) with
a grill unit and oven . This is a heavy-duty commer-
cial range with a proven successful performance .
Included is a stainless steel range hood with re-
movable and washable stainless steel filters. The
ceilings are of washable acoustical tile and the
floor and wall are finished In a ceramic or quarry
tile, which has eliminated maintenance except for
simple cleaning .

Dormitory-Locker Room

New planning concepts have the dormitory and
locker-room spaces straddling the toilet-shower

and clothes-washing core areas. This provides
sound isolation between the noisy locker room
and quiet dormitory area. In cases where the dor-
mitory area faces onto a traffic street it is best
not to provide any windows on the dormitory
walls facing the street . This type of planning will
give maximum sound isolation and privacy for
this quiet area of the firehouse .

Chief's Quarters

A refinement of the planning of the chief's quar-
ters has produced a unique privacy aspect and
efficiency of response. The chief's car and his
turnout gear storage closet are located at the
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base of the egress stair or circulation corridor
at the apparatus floor level, with his office and
dormitory having direct access to his response
vehicle. In the typical two-story firehouse illus-
trated (Fig . 3), the chief's quarters are located
at the head of the stair at the second floor and
he goes directly into his suite of rooms from the
egress stair . This eliminates many unnecessary
steps by giving the responding chief direct access
to his response vehicle . This will eliminate circula-
tion patterns which in the past carried the re-
sponding chief through the company locker room
and dormitory. There is a continuity of function
between the chief's car area, the chief's turnout
gear storage, the egress stair, and the responding
chief's office and dormitory ; the adjacency of
these spaces indicates a minimum circulation pat-
tern .

DISCUSSION OF THE ADVANTAGES OF
THE ONE-STORY FIREHOUSEOVER THE
TWO-STORY FIREHOUSE

There is o national movement generally to elimi-
nate the two-story firehouse as a planning con-
cept in firehouse design .

The arguments in favor of the one-story fire-
house are mainly based on positive facts and
response action strategy ;

1 . Injuries to members of the responding fire
companies resulting from the use of stairs and
slide poles will be eliminated .

2. Elimination of the physical exertion required
in the constant up and down activity of a high-
activity firefighting unit.

3. It is apparent that the most economical solu-
tion to firehouse design is the one-story firehouse .
It is approximately 10 percent lower in cost than
the two-story firehouse and becomes a trade-off
when evaluating low land cost and the difference
in construction cost between the one-story fire-
house and the two-story firehouse. Although the
one-time land costs have been made an obstacle
to the one-story firehouse, the determining factors
in the decision for a one-story or two-story fire-
house shall be the efficiency of response and the
reduction of maintenance and operational bur-
dens which are life/cycle determinants . This main-
tenance and operation burden will far exceed
the original cost of the land .
4. As a secondary option for high land cost,

the value of the land can always be recouped
by selling the air rights over the property for
future development or for additional floor area
to adjacent parcels as allowed by the zoning
regulations in the particular municipality .
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HOUSING

Perhaps no item of police equipment or property
has the potential for providing or denying optimal
utilization of command and supportive services
personnel in any greater degree than the police
headquarters building itself . Earlier this century
the automobile reduced the need for large num-
bers of officers to provide on-street police service
or for emergency standby purposes, but no such
dramatic invention has reduced the nonline per-
sonnel requirements of a police agency . Indeed,
the complexities of staff and auxiliary services
and the utilization of sophisticated automated
data processing equipment and systems, the
growth of planning and research activities, the
increase in training requirements-all emphasize
the need for sound planning of police facilities
if both space and personnel are to be used effec-
tively and economically .
When an old building is recognized as inade-

quate several alternative responses to the prob-
lem may be identified : (1) doing nothing about
the building or its floor plan and employing addi-
tional personnel in numbers sufficient to overcome
the operational handicaps of the existing facility,
(2) reducing service to the public and to the line
or field elements of the department whenever the
physical and functional relationships of people
and their work are such that they require more
time and/or personnel than is presently available,
(3) researching the departmental and public needs
and redesigning and modifying those portions of
the structure which present operational or admin-
istrative problems, or (4) designing and construct-
ing a new facility .'

In some situations, the handicap of a poorly
arranged building may be overcome by minimal
reconstruction or relocation of offices and work
areas, though this approach may not always be
used to great advantage in cases where unusual
problems exist . It is generally unwise, however,
to attempt to redesign the police station in an
existing structure . Experience throughout the na-
tion has shown that such moves may eventually
cost more than new construction, and the results
are seldom satisfactory . The most economical ap-
proach, if viewed from a 20- to 40-year vantage
point, probably will be in the design and construc-
tion of a new facility . This is true because the
expenses of reconstruction are essentially a one-
time cost, but the personnel costs of employees
whose work performance is limited or wasted
through poor building design continue year after
year . Moreover, delaying new buildings when the
need is apparent can be costly because of rising
construction costs.

If only one unnecessary 24-hour per day posi-

' Whenever a new building or a major restructuring
of an old one is under consideration, the key decision
to be made does not concern building design at all-
it is analysis and appraisal of departmental program
and organization . All too often a building is designed
to flt an antiquated, unrealistic agency structure . Thus
a review of department organization should be made,
accompanied by necessary changes, before a new build-
ing design or modification of on old one is attempted.

Municipal Police Administration, 1971, International
City Management Association, Washington, D.C .
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tion is saved or eliminated by such a move, the
annual salary savings amounts to approximately
five times the cost of one person's salary and
fringe benefits . Unnecessary recurring personnel
expenditures are a major consideration in building
design . The luxury of poor working quarters is
beyond the reach of most police departments in
the United States . Given an already under-
manned field force, the additional cost burden
for personal services occasioned by poor building
design is a major consideration . Fortunately, there
is a developing awareness of the impact of poor
design on police efficiency and costs for personal
services .'

DESIGN OF A POLICE BUILDING

In designing modifications of an existing structure,
or when plans are drawn for a new police facility,
many factors should be considered . These involve
functional relationships, economy of space, public
convenience, security, etc.

Functional Relationships

	

Offices and work areas
of elements performing essentially the same tasks
should be grouped so as to achieve maximum
use of physical facilities, thereby avoiding dupli-
cation of equipment or furnishings . For example,
the work of records and communication units are
so interrelated and mutually supportive that space
arrangements should assure direct access from
one to the other. Further, temporary reassign-
ments of personnel could easily be made between
the integrated elements as work loads vary be-
tween the two. Administrative line officers should
be grouped closely . Booking, identification, and
detention operations must be so related that time
and travel distance are shortened to conserve
personnel resources and to avoid security prob-
lems .

Public Considerations Public access should not
conflict with prisoner passageways or areas; this
will avoid exposure of prisoners to the public and
will eliminate the possiblity of harm to either.
The public, of course, must be restricted in its
movement within designated areas of the build-
ing. Avoidance of prisoners' public contact elimi-
nates the possibility of embarrassment, particu-
larly to women and children, and criticism of the
agency and its procedures . Also eliminated is the
possibility of passing weapons to prisoners and
escape efforts .

Public counters or business windows should be
within reasonable distance of the building en-
trance to avoid public confusion and to limit the
public's need to move about the police buildings.
The public information and complaint desk should
be adjacent to the communications or dispatch
area . This is particularly important in the smaller
departments. Equally important is provision of
a single complaint counter or center; this avoids

' Under modern conditions of employment-the 40-
hour week, generous vacation and holiday leave, and
in-service training, for example-about five persons,
give or take small percentage differences, are required
to man one fulltime post 24 hours per day throughout
the year.

duplication of services or permits better adminis-
trative control and convenience. Public telephones
for the use of attorneys, bondsmen, visitors, and
the public should be located away from the main
counter to avoid confusion and disruption of on-
going police services .

General Design Considerations Building design
should make possible the use of only one floor,
or a section of one floor, during those hours when
the administrative offices are closed . This concept
has full applicability to both small and large agen-
cies. Such design tends to keep operating costs
low and improve general security . Whenever pos-
sible, walls for offices, rooms, and assembly areas
should be of modular construction which permits
expansion and flexibility of operation . Metal and
glass partitions, and even file cabinet dividers
should be used for functional allocation of space
whenever privacy is not a major consideration;
open space should predominate . Lighting, decor,
and acoustical treatment should be planned care-
fully to increase comfort and efficiency of person-
nel.

Adequate parking facilities should be provided,
including space for vehicles belonging to all agen-
cies using the building, on-duty personnel, and
clients and visitors, plus reasonable space for
emergency needs . A distinction should be made
between official and public needs. Location of
parking space should provide for close access
to the building by kinds of use.

Communications, Records, and Evidence The
communications operation, including radio con-
soles, monitoring units, teletype machines, alarm
systems, and telephones, should be housed in an
air-conditioned, acoustically treated room . Tele-
type machines may require separate and acousti-
cally treated cubicles to minimize the effect of
their noise. The room should be designed to assure
privacy and security ; only police personnel on
duty in communications and records and certain
other authorized personnel should have access
to it . In addition, the communications center
should be on a raised, paneled floor to allow
for adequate conduits and wiring and to provide
flexibility when rearrangement is necessary .

Design of the records facility should provide
for utilization of under-the-counter files in appro-
priate locations. In addition, vertical shelf files
should be used whenever practicable to reduce
storage space; closed shelf flies provide all the
features of standard file cabinets but require less
room . As suggested earlier, file cabinets of five
or more drawers can be used effectively as space
dividers which provide for a measure of privacy .
Acoustical treatment, false floors, and air condi-
tioning are essential in the design of space for
electronic data processing equipment. Duplicating
and printing machines which create noise prob-
lems should be housed in acoustically treated cab-
inets within the services area .

Automatic multitape typewriters should also be
located in a separate, acoustically treated room
rather than in the general office area . Provision
for the safekeeping of evidence and recovered
property should be made within the services of-
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feces and should be separate from those facilities
used for prisoners' property .

Detention and Related Facilities

	

All prisoner fa-
cilities should be located near the services element
to enable personnel to perform booking and turn-
key duties whenever possible, thus minimizing the
need for joilkeeping staff. Provisions should be
established whereby prisoners may be held in sep-
arate security areas prior to being booked . This
will prevent prisoners not yet booked from dispos-
ing of possible evidence in their possession or
from passing dangerous weapons through cells
to prisoners already in custody.

The outside entrance to the jail and detention
facilities should open to a drive-in garage . Police
vehicles should be able to drive into the interior
of the police building, with the outer garage door
opened and closed remotely from within the area,
and still remain outside the main detention and
booking area . A second door which separates
the unloading area from passage to the jail, also
electrically controlled from within, should be pro-
vided. Means of providing security for the trans-
portation of prisoners or material witnesses to
court from the detention areas should be planned
carefully, and conflicts with routes of nonpolice
traffic within the building avoided.

Visitors' and attorneys' rooms must maintain
all but audible and visual separation between
prisoner and visitor.
A separate, secure storage area for prisoners'

personal property should be provided within the
booking area, preferably under a counter . It
should contain enough cubicles to allow each to
be numbered to correspond to the cells and bunks
within each cell. For example, the first compart-
ment logically would be 1-A, meaning Cell Num-
ber 1, Bunk A. It would contain property only
if a prisoner were occupying that cell and bunk .
This procedure would permit booking or detention
personnel to immediately return property to a
prisoner as he is released, avoiding unfortunate
loss or destruction of property which has been
mislaid or forgotten at the time of his release .

Closed-circuit television may be installed at
various vantage points within the security areas
for protection of police and detention personnel
and for observation of prisoners, if direct observa-
tion of prisoners cannot be accomplished because
of jail location or design without additional sta-
tion personnel . A special portable extension tele-
phone should be provided for prisoner use and
located in a secure and private area within the
detention facility. A gun reception and storage
area should also be provided near the jail en-
trance where police officers may turn in their
weapons to the officer in charge before entering
the detention areas.

Provisions forMultiple Use

	

Often classrooms, as-
sembly, and other rooms may be designed to
form a complex of interrelated multipurpose
areas, giving sufficient flexibility to allow use for
roll call, training classes, police community rela-
tions meetings, public hearings, scout troop meet-
ings, and other purposes . A little foresight in the
design of this section of the building can save
a considerable amount of wasted space which
is used only sporadically . Coupled with careful
planning of class or meeting schedules, the same
space can often be used for almost the entire
day.

Service Facilities

It is important to the progressive police adminis-
trator that staffing requirements of the depart-
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ment's administrative and service elements be
kept at the lowest level, consistent with continued
high-quality service to other elements within the
department and to the public . This is possible
only when the design and physical layout of the
police facility are responsive to this need .

Important in the design of any building is the
location of the records and identification files and
the communications center . These are intimately
related in function and purpose. If possible, the
communications center and the records office
should be located back-to-back, with facilities
provided to allow for the direct exchange of in-
formation during those hours when clerks are on
duty in the records office . In those departments
where records clerks normally are not on duty
around the clock, direct access to current records
must be provided for the communications person-
nel; otherwise the lack of immediate availability
of previously gathered information will handicap
field forces .

The property room should also be located in
or near the records center and close to the public
information counter or desk. The communications
center should be a room of sufficient size to pro-
vide on adequate number of dispatchers' posi-
tions, status boards, a supervisor's monitoring and
backup position (perhaps only a desk initially,
later to be replaced by a complete radio console),
and teletype transceiver units . The records staff
should be trained so that its personnel can provide
additional manpower in the communications cen-
ter during periods of maximum dispatching need .
Unless appropriate physical facilities are provided
to allow mutual assistance, additional personnel
must be assigned to the communications section
to allow it to handle overloads as well .

The auxiliary services work area should be air
conditioned to provide optimum comfort for per-
sonnel and citizens conducting business there .
Provisions for rest rooms, filing cabinets, and
space for additional personnel during peak work
periods should be provided near the communica-
tions center . It is axiomatic that the greater the
distance to these areas, the greater the manpower
cost to the department.

Administrative and Investigative
Offices

The location of offices for the chief of police,
division command offices, and the working offices
and areas for criminal investigators, vice officers,
youth officers, and administrative and staff sup-
port personnel, while not perhaps as critical as
that of the records and communications center,
has far-reaching operational and public relations
implications .

Depending upon the size of the department,
the chief of police and top-level command officers
should have some freedom of movement and pri-
vacy. Some chiefs find it nearly impossible to
function effectively while in their offices because
of constant interruption by visitors who should
normally be assisted by desk officers or other
personnel . Frequently a visitor will demand to see
the chief, rather than the proper officer or em-
ployee, simply because of inadequate provision
for privacy . Too few persons see this as a design
or office layout problem, insisting that "with
proper control the interruptions will be kept at
a minimum." The chief of a small or medium-
sized department will soon find that the sight
of him at his desk, with no one else in the room,
indicates to many citizens that he should be avail-
able to talk to anyone . Therefore, certain offices
should not be located immediately adjacent to
the main public entrance unless some screening

or physical separation is provided which allows
privacy and freedom of movement to and from
the offices .

For the same reasons, offices of the youth unit,
the vice unit, and the intelligence unit should be
located away from the normal public traffic flow
areas. However, they should be relatively close
to the police officers' entrance to the records area .
Often the desired degree of isolation can be pro-
vided by rear entrances or alternate routes of
exit . Informants, victims of potentially embarrass-
ing crimes, parents of youths apprehended for
offenses, and cooperating officers from other
agencies generally do not wish to expose them-
selves to persons in the building for fear of recog-
nition, injury, or other reasons . The feeling that
the department is concerned with their privacy
or their personal safety frequently assists investi-
gators in persuading citizens to cooperate in in-
vestigations in which they would normally main-
tain silence . Further, the damage caused by the
unexpected exposure of a witness, informant,
criminal partner, or an otherwise unknown officer
to a suspect who happened to be in the station
for some other reason is often irreparable.

The layout of investigators' work areas should
be kept simple and free of the honeycomb or
cubbyhole design found in many stations. Private
offices should be provided only for the com-
mander of the unit in small and medium-sized
departments and only for the top-level subordi-
nate commanders in the larger agencies . Investi-
gators should have individual lockers for clothing
and equipment required for normal work, with
nominal filing cabinet space for paperwork associ-
ated with current cases.
A good investigator can seldom justify a pri-

vate desk and file cabinets, for most of his work
will be in the field, in the preparation of reports,
and in attendance at court, inquests, and hear-
ings. Many agencies utilize a series of tables or
salesmen's desks for the investigators' use while
reading records, taking notes, or dictating re-
ports, thus minimizing the need for furniture and
space. In such situations, a number of semiprivate
interview areas are sometimes provided for ques-
tioning witnesses, informants, and other persons.
However, responsibility for providing interview fa-
cilities for prisoners remains with the auxiliary
services element so that prisoners need not be
removed from within the security area . The same
precautions apply for line-up or show-up rooms,
and they should not be placed in the investigative
office areas.

The offices of division commanders need not
be removed from the general area of their subor-
dinates' work areas, but patrol and traffic person-
nel assembly and roll-call rooms may be multipur-
pose facilities some distance from the division
offices. Whenever possible, the highest ranking
commanders' offices should be close to the chief's
office and the conference room .

Other administrative offices such as those used
by training personnel, planning, and internal af-
fairs personnel also should be located in the same
area so that the command staff will be close to
these support units. These working areas also
should be predominantly open space with a mini-
mum of private offices or rooms. Modular wall
dividers and desk or filing cabinet separators are
sufficient to divide space among several major
elements performing similar or related work .
One major consideration involves the location,

design, and use of the police garage . Generally
speaking, no attempt should be made to combine
the auto maintenance or storage garage with a
prisoner unloading area except in smaller depart-
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ments. The garage and prisoner entrance may
use the same door, but there should be a secure
"tunnel" or section set aside which would allow
the vehicle carrying prisoners to be completely
isolated inside the security area after the door
is closed . Sufficient space must be allowed so
that several prisoners may be taken from the pris-
oner van without endangering the officers in-
volved . Preferably, this area should not be visible
from within the remainder of the garage .

Vehicle storage facilities located inside the ga-
rage should provide enough space to house most

vehicles not in use, especially in areas where the
weather is severe. The garage entrance should
not open directly onto a public street or a heavily
used alley unless sufficient space is provided so
that police vehicles need not be backed out into
oncoming traffic . If also used for maintenance
and repair of departmental vehicles, the garage
should be provided with additional space for a
small office, parts and storage, and the actual
repair and maintenance area . If possible, the ga-
rage should not occupy prime first-floor space,
especially in larger communities where the police

building is situated in the congested downtown
area.
A final matter of building design involves the

departments' marksmanship program. A deport-
ment often will need an indoor as well as an
outdoor target range, but careful planning mini-
mizes the space required . If properly designed
and constructed, the range may sometimes be
combined with other training facilities, especially
in smaller agencies where the shooting program
does not require fulltime use of the area .
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Police stations represent one of the necessary
governmental functions requiring careful plan-
ning . One of the most serious administrative
problems confronting most police forces is
lack of adequate or proper space end facilities
for a police headquarters and jail .
There are two main objectives to be consid-

ered in the construction of the police depart-
ment building : first, the handling and pro-
cessing of the prisoners ; second, the service
to the public . The arrangement should be such
that prisoners may be handled within the police
department itself, without allowing those
prisoners to be in contact with the public gen-
erally.

Plans Developed for this Section
The plans shown represent the results of the
field survey and study by the police chiefs'
advisory committee and subcommittees . Par-
ticular attention was given to room sizes and
the arrangement in the plan of these various
spaces in relation to one another, so as to
ensure safe flow of traffic within the building
by the public and security control of the
prisoners by the police force without unneces-
sary duplication of staff .
The ideas reflected are based on past experi-

ences with similar police stations now in use,
and the explanation which follows each plan
directs attention to some of the important
elements suggested for inclusion in new struc-
tures .

SITE REGUIREMENTS

A . General
Police stations should be planned as if they
are to be in a separate location from other
structures . If analysis of site locations for e
police station permits other structures housing
other city functions (such as city hall or fire
station) to be erected on the same site without
interfering with the proper discharge of func-
tions, then one central site can be chosen .
The jail section of a building should be above

the ground end set back far enough from the
property line to prevent contact between
prisoners and persons outside of the building .
Jail quarters should be accessible to a loading
space at, or within, the building for the trans-
portation of prisoners . It should be located
where the vehicular traffic is not too heavy.

Off-street parking, space for expansion,
light end air on all sides, and separate en-
trances must be provided whenever possible .

Small Cities and Towns

It has been found in small, compactly built
cities and towns that one location will serve
all city departments under one roof . When the
city or town area extends only a few blocks
in any direction, access to arterial streets

Police Stations, Planning and Specifications,
Bureau of Governmental Research and Ser-
vices, University of Washington, Seattle,
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is readily possible . Such a central site, how-
ever, should be so laid out that it gives an
opportunity for the public to enter the admin-
istration rooms from one street, the fire de-
partment from another side street, and the
police department from a third side or from the
rear .

In all these cases, the location in rotation-
ship to the various land uses, the street pat-
tern, and size of the site itself makes it pos-
sible that this central site can have all the
governmental units in one location and still
meet all the site requirements of the individual
functions separately .

GENERAL DESIGN INFORMATION

A . Horizontal Plan
A building with the least number of floors is
more economical to supervise because less
personnel is required to supervise it . While
a building of several floors may cost less in
construction and be a saving in site costs, the
extra outlay for administrative personnel,
year after year, will never cease ; in time it may
be far greater then the additional cost of the
desirable horizontal plan .

B . Construction Building Code

The building should be fire resistant, properly
lighted, heated, and ventilated . The plans
should be arranged to prevent smoke and hot
gases, from cooking or heating units, from
passing through the building at any time .

Fire safety devices such as standpipes, fire
hose, extinguishers, and alarms should be
amply provided .

If the building is of two stories or more, two
or more enclosed stairways should be provided
according to building regulations for fire
hazards .

C . Facilities
1 . Windows

	

Windows adjacent to jail quarters
should have steel bars or steel detention sash
with screening devices end be inaccessible to
prisoners . All parts of detention quarters
should be separated from exterior walls by a
mesh partition, parallel to outside walls and
3 ft inside them, to prevent passing of con-
traband, exhibitionism, and to give passage
for supervising personnel .

2 . Storage A safe storage place should be pro-
vided for cash end valuable articles .

3 . Firearms

	

Firearms, weapons, and medicines
should be stored in strong, securely locked
cabinets inaccessible to prisoners ; i .e . they
should be kept in locations removed from jail
quarters and corridors .

4 . Firefighting Apparatus

	

All fire hazards should
be guarded against . Avoid exposed electrical
installations, wood partitions, straw ticks,
paper, raga, and other combustible materials .
Fire hose in locked cabinets should be easily

accessible for inspection, for jail personnel
to have for drilling, and for use in event of
fire or emergency .

5 . Telephone, Radio The telephone and radio
service should include equipment for fire calls
and auxiliary fire alarm as well as provision
for right-of-way calls, conference calls, watch
calls from stations of duty, and supervisory
calls .

B . Detective Division

	

The location of a detective
division will depend upon the workload in-
volved end the number of detectives employed .
There should be a main detective office large
enough to permit all detectives to get together
for briefing and instructions . In addition, there
should be small rooms located adjacent to the
main detective office, which can be used for
interrogation purposes . These need not be
elaborate and require only a desk and two or
three chairs .

7 . Show-up Room In case a show-up room is
desired, it should be located in such e manner
as to permit the shuttling back and forth of
prisoners from the confinement quarters to
the show-up room without coming into contact
with the public .

8 . Visitors' Roost

	

A visiting room should be pro-
vided so as to promote informal interviews
under adequate supervision . This visitors'
room can serve for visitors for the prisoners
or as a conference room between an attorney
and a prisoner . It should be so located that
the prisoners' entrance is on the jail side and
the visitors' and attorneys' entrance is from
the public side . A separation between prison-
ers end visitors inside the room should be pro-
vided by at least a fine meshed double screen-
ing or heavy plate glass windows . Another
type of separation is the use of a table at least
3 ft wide with a partition extending to the floor
and the partition above the table running to the
ceiling so that it is impossible to pass even the
smallest item of contraband .

9 . Interview Room A separate interviewing
room should be provided for the use of at-
torneys, probation officers, and social welfare
workers .

10 . Examining Room This some room, if prop-
erly located, can also serve as an examination
room for the medical officer . For medical facil-
ities, a locked steel cabinet for the medical
equipment can be placed on the wall in one of
the examination rooms .

11 . Kitchen When the jail averages more then
15 prisoners a day, a properly equipped kitchen
has been found advisable . There should be a
refrigerator room and locked storage closet.
The kitchen should be equipped with a stove
for top and oven cooking . If it is a two-story
building, one kitchen only on the first floor is
recommended and dumbwaiters may be used,
with a pantry on the second floor . In cases
where the food is brought from the outside
and not cooked on the premises, the kitchen or



Fig . 1

	

Plan of police station for city of 3,500 population . One story, lot 48 by 74 ft, building 2,794 sq ft .
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pantry should at least have modern sterilizing
dishwashing equipment.

12 . Laundry A laundry should be included in
the jail, with modern-type equipment and a
sterilizer for clothing and bedding.

13 . Janitor's Slop Sink A janitor's slop sink
should be placed in an open space large enough
so that mops and cleaning gear can be hung
on racks exposed to sun and air . This janitor's
room should be well ventilated and inacces-
sible to prisoners .

14 . Segregation Male and female prisoners
must be kept entirely separate . Other segrega-
tions are necessary, such as separations of
juveniles, sentenced from unsentenced prison-
ers, those with crime records and disciplinary
cases separated from drunkards, vagrants,
traffic violators, and witnesses. Prisoners
of unsound mind, contagious disease carriers,
and known sex perverts must be isolated .
Plans should provide close and readily main-
tained supervision of the jail sections housing
drunks, the insane, or the mentally disturbed.

15 . Cells The cells should be arranged so that
maximum security is provided for prisoners
serving time, and these cells must be sep-
arated from those housing material witnesses.
The maximum number of individual cells
makes possible segregation of prisoners. In-
dividual cells are advised for small jails where
accommodations are limited . Cells for women
prisoners, where women prisoners are rarely
housed, can be used for juveniles . One cell
should be capable of heavy padding for violent
prisoners and should be unfurnished .

18 . Cell Furniture Cells should be equipped
with toilet, washbowl, a locker or cabinet
(preferably an under-bed type), a table, and a
chair or stool. The cell beds should be metal,
equipped with a clean mattress, clean sheets,
mattress cover, blankets, pillow, and pillow-
case . The bed should have a rigid bedspring
frame bracketed to the wall . The washbowl
and toilet should be prison type .

17 . Dormitories Dormitories should have at
least 75 sq ft of floor space per prisoner, have
10 ft ceiling height, and there should be at least
one toilet and one washbowl for each eight
inmates or fraction thereof .

18 . Tanks Tanks can be equipped with a fas-
tened bench and open toilet and urinal for
prisoners. Tanks should be limited to accom-
modate not more than 15 rnen each .

19 . Floor Drains

	

All the various portions of the
building should contain floor drains to make
it possible to flush out the floors to avoid
odors.

20 . Lighting It is desirable, where possible,
that the prisoners' living quarters be accessible
to the entrance of sunlight, and the walls
should be painted in light colors . Where light
is dependent upon electrical fixtures, the fix-
tures should be the built-in, tamperproof type
with tempered plate glass front for protection
of the lamp .

21 . Plumbing

	

Adequate water and sewage sys-
tems should be provided . Provision for prison-
ers to obtain drinking water should be pro-
vided by the installation of recessed sanitary
drinking fountains installed throughout the
jail . Bathing facilities (showers) should be
available for daily use. In the larger police

stations, some tub baths for women are recom-
mended . Thermostatically controlled, con-
cealed mixing valves should be provided for
all showers and hot water supply to lavatories .
For flushing devices, the control should be
vandalproof, pushbutton-operated, and flush-
ing type valve adjustable for flushing time .
Toilets and urinals should have a similar type
of pushbutton valve. Lavatories should be
equipped with self-closing, pushbutton-op-
erated valves and integral supply spout and
nozzle and an integral slow-draining strainer .
Hand-operated valves, which are easily dam-
aged, should not be used . Waste and vent
stacks, as well as supply and exhaust ducts,
must be properly constructed so that the
prisoners cannot use them for communication .
Plumbing fixtures should be wall-mounted in
the tanks and individual cells . For padded cells,
a flushing-rim floor drain is the only toilet fix-
ture which can be used, and its flushing valve
should be located in the pipe space to be
operated only by supervisory personnel outside
the cell .
Showers shall have vandalproof head with

concealed pushbutton-operated flushing-type
valve with adjustable flushing time, and, as
mentioned above, all hot water should be ther-
mostatically controlled to prevent scalding .

22 . Receiving Garage A receiving garage should
be built immediately adjacent to the building
or made a part of it, so that cars could drive

in off the street or alley directly into the garage .
This garage should not be used for parking
purposes but merely for the discharge of
prisoners when they are brought to the police
station . The jail elevator should be in such a
position as to be easily available directly from
this garage .

POLICE STATION-CITIES OF 3,500 AND
7,000 POPULATION

A. General Needs

Although a city with 3,500 or 7,000 population
requires less jail space, nevertheless, space
for traffic reports and courtroom is needed,
and it is most important to have a one-story
plan well arranged, as personnel is very limited .

The same requirements for circulation, isola-
tion, and public and private entrances, as
described for the larger cities, are equally
important.
The prisoner booking room, jail, and general

office should be arranged so that one officer
can book and supervise prisoners, handle
communications, and serve the public without
leaving the main office . The entrance to the jail
and routing of prisoner traffic must be separate
from the public area traffic . There should be
an enclosed, escapeproof hallway or area for
conducting prisoners from the jail to the court-
room .
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B . Police Station -Zity of 3,500 Population

The floor plan for 3,500 or less population on
a small lot on a corner street has all the needed
central control but has few offices and a small
jail (see Fig. 1) .

1 . Courlooosl

	

The courtroom is located so as to
be accessible to men prisoners, while women
prisoners can be brought through the office
to court.

As the courtroom is sometimes used for spe-
cial meetings, it is planned to have a separate
entrance lobby so the public need not pass
through the police station foyer and disturb
the office at night.

2 . Men's Cells One padded cell, one two-bed
cell, end a large tank are provided. The tank
can serve as a dayroom in this plan . Beds could
be placed in the tank .

3 . Multiuse Cells The multi-use isolation cell
with two beds can be for isolation, for-two in-
mates, for juveniles, or, in rare cases, it can be
used as a women's cell, in which latter case a
matron must be called in and the examination
room is for her use. The multipurpose cell
could be arranged for two two-beds so that
altogether six inmates could be accommodated .
If buds are placed in the tank, up to ten inmates
,,ould be housed.

4, Pantry The pantry is for service and dish-
washing in case meals are so arranged . It can
be used as a small laboratory if not used as a
pantry .

5 . Possible Expansion If the particular city has
a greeter maximum number of prisoners, it
should be noted that the men's jail could be
expanded into the carport space by placing the
carport space farther back on the lot and build-
ing more cells on the cell side of the corridor .
A dayroom in back of the tank side of the cor-
ridor could be provided .

Summary of Requirements
Population : Less than 3,500. See Fig. 1 for plan
Number of Persons in Police Department : Male
officers, 4
Parking : Space for police officials' cars and
public's vehicles, 4 (min .)
Estimate of Space and Facilities, Requirements
for

I . General Police Administration Opera-
tions:
A. Executive's Requirements (Room or

space sizes in feet) :
1 . Chief's office : 8 by 14
2. Private entrance
3. Conference room : Combined with

courtroom
4. Cooperating officer's room : 8 by 10

B. Records and Clerical :
1 . Control

	

records

	

maintenance:
Combined with main office, traf-
fic records, end personnel rec-
ords .

2. Map space: In main office
C. Communications :

1 . Telephone and radio : In main office
D. Training :

1 . Classroom : Combined with court-
room

2. Library : Combined with chief's
office

3. Supplies storage : Combined with
main office

E. Identification :
1 . Prints : Combined with shakedown

room
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II . Prisoners and Jail Facilities :
A. Receiving, Processing, and Confine-

ment :
1 . Drive-in garage : 12 by 25
2. Booking, searching room : 10 by

10
3. Medical examination room : 8 by

8
4. Isolation cell : One, 7 by 8
5. Violent cell : One, 7 by 7
6. Tank : 12 by 12
7. Dayroom: Combined with tank
B. Toilet : In cells
9. Shower : 3 by 7

10. Attorneys' interview room : 9 by
9

11 . Storage: Combined with janitor's
room

12 . Storage

	

prisoners' property :
Vault 4 by 6

13 . Prisoners' waiting space to court-
room : 4 by 8

14 . Pantry : 6 by 8
B. Separate Rooms, Facilities for Women

Prisoners:
1 . One multi-use isolation cell : 12 by

12
2. Shower, toilet : 3 by 8
3. Matron's room : Combined with

examination room : 8 by 8
4. Matron's toilet : 3 by 8

C. Separate Rooms for Juvenile Pris-
oners:
1 . Use multi-use isolation cell

111 . Receiving and Assisting Public :
1 . Separate entrance foyer : 10 by

14
2. Public toilets : Men's and wo-

men's, each 5 by 10
3. Public telephone: In foyer
4. Complaint counter: Combined

with main office, traffic violations
and reporting accidents

IV . Police Personnel Requirements :
1 . Male locker room : 6 by 6
2 . Toilet : Combined with janitor's

room
V. Police Property Requirements :

1 . Storage

	

of

	

recovered r stolen
bicycles : Combined with meter
repair, 12 by 24

2. Storage of recovered stolen prop-
erty

3 . Storage of Police Department
supplies : 8 by 8, near vault

VI . Police Building Maintenance Require-
ments:

1 . Janitor's room : 6 by 10
2. Boiler and fans : 10 by 10
3. Heating, ventilating : Combined

with boiler room
4. Repairs: Combined with meter

repair room
VII . Courts :

1 . Police courtroom: 16 by 23
2. Clerk's office : Combined with

attorney's room, 9 by 9
3 . Attorney's room : Combined with

interview room
VIII . Public Safety Education :

1 . Safety : Combined with main office

C. Police Station-City of 7,000 Population

The plan shown in Fig. 2 for 7,000 population
is for a narrow site on a street corner .

1 . Offices and Courtroom Offices for officers
and the central record office and courtroom
are provided . A 4-ft wall space is needed for
the intercommunication system in the office.
The attorney-clerk's room must serve also as

visitors' room in conjunction with prisoners'
waiting hall back of the courtroom.

The matron's office must serve for visitors'
room for women; and the attorney-clerk's
office, in conjunction with the corridor for
men prisoners, must serve for visitors' room
for men.

2 . Women's Jail

	

The women's cell for four in-
mates and adjacent cell for two inmates could
be used for juvenile or isolation cells.

3 . Pantry

	

The kitchenette is a pantry for serv-
ing food brought in from outside and placed in
trays, end for dishwashing .

4 . Men's Jail

	

For men there are two isolation
cells, one padded cell, and four four-bed cells,
thus housing 18 men besides those in the tank .
Dayroom for the privileged is provided .

Summary of Requirements
Population : Less than 7,000, See Fig. 2 for
plan .
Number of Persons in Police Department:
Male officers, 8 to 10
Parking: Off-street perking area for police
vehicles adjacent to the police building ; 2 cars .
Area required for parking cars of persons who
visit police headquarters ; 2 cars . Total, 4 care
(min .) .
Location of Police Headquarters Facilities :
In the business district or manufacturing dis-
trict . The building should be by itself if pos-
sible. If not, with the city hall . If it is combined,
the lights, heating, and ventilation for the
police department are to be operated sep-
arately. The police station should have separate
entrances, one for the public and one for
prisoners.
Estimate of Space and Facilities, Requirements
for

I . General Police Administrative Opera-
tions:
A. Executive's Requirements (Room or

space sizes in feet) :
1 . Chief's office : 11 by 14
2. Private entrance : yes
3. Conference Room and Classroom:

Combined with courtroom
4. Chief's office toilet : 3 by 8
5. Chief's office clothes closet : 2 by
4

B. Pecords and Clerical :
1 . Central

	

records

	

maintenance:
Combined with main office, traffic
records, and personnel records

2. Map space: In main office
3. Mimeographing : In main office

C. Communications :
1 . Telephone and radio in main office
2. Public telephone in foyer

D. Training :
1 . Classroom: Combined with court-

room
2. Library : In chief's office
3 . Firearms range: At city sports-

men's range
4. Supplies storage: Combined with

main office
E. Identification :

1 . Photographing and Fingerprinting
room

2. Darkroom : 6 by 10
3. Lineup or show-up: Combined

with courtroom.
II . Prisoners and Jail Facilities :

A. Receiving, Processing and Confine-
ment :
1 . Drive-in garage : 12 by 24
2 . Booking and searching room : 10

by 10
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Fig . 3

	

Plan of police station for city of 15,000 population . Building 6,000 sq ft. la) First floor plan . (b) Second
floor plan .
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C . Communications : Combined with
general office

D . Training :
1 . Classroom : Combined with court-

room, 17 by 24
2 . Library : Optional, 10 by 12
3 . Firearms range : 15 by 70
4 . Supplies storage : 6 by 6

E . Identification :
1 . Photographing and fingerprinting

rooms : Combined with record
roorn, 9 by 12

2 . Photographic dark room : 6 by 8
3 . Identification records : Combined

with main office
4 . Storage : 6 by 6 or combined with

hall lockers
5 . Lineup or show-up : Combined with

courtroom
F . Office for Use of Other Enforcement

Agencies' Representatives (Military
Police . Federal Agents, Parole Of-
ficers) : 10 by 10, optional

11 . Prisoners and Jail Facilities :
A . Receiving, Processing, and Confine-

ment :
1 . Drive-in, escapeproof garage :

15 by 25
2 . Booking and searching rooms :

10 by 12
3 . Physician's office and medical

examination and treatment

who visit police headquarters ; 3 to 6 cars .
Total, 9 to 12 cars (min .) .
Estimate of Space and Facilities, Requirements
for

I . General Police Administration Opera-
tions :
A . Executive's Requirements (Room

or space sizes in feet) :
1 . Chief's office : 12 by 12 to 12 by 15
2 . Private entrance : 3 by 6
3 . Conference room : 10 by 10
4 . Chief's office toilet : 6 by 8
5 . Chief's office clothes closet : 2 by

4
6 . Assistant chief's office : 9 by 10
7 . Chief's secretary's office : Com-

bined with main record room, 10
by 17

8 . Other : waiting room or public
lobby : 15 by 20

B . Records and Clerical:
1 . Central records maintenance, in

main office, 12 by 18
2 . Map room and library (accidents

and crime data) : Combined with
officers' briefing room, 9 by 15

3 . Old records storage : 4 by 6
4 . Men staff toilets and lockers : 8

by 10
5 . Women staff toilets and lockers :

8 by 10
6 . Meter repair room : 10 by 12

4 . Juveniles' Women's Cells There are cells for
four juveniles . For the women's jail, there is
a cell for four inmates and a small tank, which
can also serve as an isolation cell .

5. Men's Jail For the men's jail there is one
eight-bed group cell which can be used for
trusties, two isolation cells, one padded cell,
and one sixteen-bed and one eight-bed group
cell with dayrooms . A maximum number of 34
men can be housed, besides those in the tank .

6. Second Floor Alternate It should be noted that
if the men's jail is on the second floor, the jail
quarters are not over the juveniles' or women's
jail quarters . Intercommunication thus is im-
possible and there are no special construction
problems . The second floor, however, requires
one more officer on duty than would be re-
quired in the case of the one-story plan .

1 . Stairs The enclosed passage end/or stairs
to the courtroom for men prisoners is pro-
vided for whether a one-story or a two-story
plan is adopted .

Summary of Requirements
Population : Less than 15,000 . See Figs . 3
and 4 for plans .
Parking : Off-street parking area for police
vehicles adjacent to the police building : 6 cars .
Area required for parking cars of persons
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rooms : Combined with interro-
gation room

4 . Isolation cells : Two, 7 by 8 each
5 . Violent cells : One, 6 by 7
6 . Group cells : Two, 8 by 13
7 . Cellblock : One 10 by 24 ; One

15by24
8 . Tank : 12 by 17
9 . Dayroom : Two, 9 by 20 and 12

by 20
10 . Toilet in cells and shower room :

Two, 4 by 6
11 . Attorneys' interrogation room :

9by10
12 . Prisoners' visiting room : 8 by 8
13 . Delousing room : 6 by 6
14 . Laundry : 8 by 8
15 . Storage, cleaning utensils : 9 by

13, combined with storage
16 . Storage, bedding : 6 by 8
17 . Storage, prisoners' property :

4 by 6, or lockers
18 . Prisoners' waiting room adjacent

to courtroom : 7 by 8
19 . Kitchen : 8 by 10
20 . Refrigerator : 4 by 6, optional
21 . Food storage : 4 by 6

B. Separate Rooms for Women Pris-
oners :
1 . One isolation cell : 8 by 12
2 . One violent cell : 7 by 7, optional
3 . One tank : 9 by 10
4 . One shower in tank, one in cell,

toilet in each cell
5 . Matron's room : 10 by 14, plus 4

by 6 toilet optional

C. Separate Rooms for Juvenile Offend-
ers :
1 . Two cells : 7 by 8
2 . One shower, One toilet in cell

111 . Receiving and Assisting Public :
1 . Separate entrance
2 . Public waiting room : 10 by 14 to

15 by 24
3 . Public toilets : Men's and women's,

8 by 8 each
4 . Public telephone : One pay phone,

3 by 3
5 . Information center : Desk sergeant
6 . Complaint counter : Combined with

general office, 12 by 18
7 . Traffic violations bureau : Com-

bined with complaint counter
8 . Traffic accident reporting counter :

One 3 by 5 desk
IV . Police Personnel Requirements :

1 . Male employees' lounge : 10 by 12,
optional in basement

2 . Male locker room : Ten lockers
in 9 by 12 room

3 . Women's locker room : One locker
in women's office toilet

4 . Male shower and toilet room :
Two toilets, one shower combined
with lounge

5 . Gymnasium : 27 by 23, in base-
ment

6 . Lunchroom and coffee bar : 9 by
10, in squad room in basement

V . Police Property Requirements :
1 . Storage of uniforms : Lockers in

basement

2 . Storage of guns and ammunition :
5by6

3 . Storage of police vehicles : Two
cars, 20 by 24

4 . Storage of recovered stolen
bicycles : 10 by 12

5 . Storage of recovered stolen prop-
erty : Combined with storage

6 . Storage of police department sup-
plies : Two cupboards in officers'
room

VI . Police Building Maintenance Require-
ments :

1 . Janitor's room and lockers :
Closets on each floor

2 . Boiler and fuel : 14 by 16
3 . Heating and ventilating system
4 . Electrical controls : Emergency

8 kva electric generator unit for
radio and lights

5 . Repair and construction : 12 by 15
VII . Courts .

1 . Police courtroom : 18 by 33, Com-
bined with courtroom

2 . Judge's chambers : 9 by 9
3 . Court clerk's office : Combined

with item 2
VIII . Police Divisional Operations :

A . Detective Division :
1 . Office of officer-in-charge : 8 by 10,

Combined with interrogation or
assistant chief

2 . Interrogation rooms : 8 by 8, Com-
bined with examining room

B. Women's (Morals) Bureau :
1 . Office of officer-in-charge : 9 by 15,

Combined with interrogation room
C. Juvenile Division :

1 . Office of officer-in-charge : 8 by 10,
Combined with interrogation room

D . Public Safety Education :
1 . Bicycle licensing room : 8 by 10

DESCRIPTION OF PLAN FOR A SMALL TOWN
HALL WITH POLICE STATION

A. Site Location

The site location can be anyplace centrally lo-
cated in town . Distances across a small town
are too short to present special problems .
Usually the fire department is a rural fire dis-
trict with the fire station located on separate
property, although it could be on the same lot .
In some cases the library can be planned on the
same site if the entrance is on the opposite
side from the prisoners' entrance .

B. Plans

A plan of a small town hall is shown in Fig .
4 .

C. Room Spaces

1 . Court and Council Room

	

For a small town in a
rural fire district, with few utilities to operate,
a combined city hall and police station is de-
sirable, as the council room can serve as a
courtroom, and only one heating unit is needed .

2. City Hell Offices To provide for best use of
personnel, since the clerk-treasurer may serve
only part time, the marshal's office is located
to oversee the town hall's public lobby as well
as the prisoners' entrance and jail . The require-
ment of reporting traffic accidents warrants
the office being kept open daily .

3 . Offices

	

This small plan has an office for the
mayor or conference room, one clerk-treasurer

Fig . 3 (cont.)

	

Plan of police station for city of 15,000 population . Building 6,000 sq ff . (a) First floor plan . (b)
Second floor plan .



5 . Men's Cells

	

The men's jail includes the tank
and two two-bed cells . Altogether six inmates,
besides those in the tank, can be housed .
Toilets and heating plant are included .

4. Juveniles' and Women's Cells

	

one two-bed iso-
lated cell can serve for juvenile or women
prisoners, or as an isolation cell . Seldom is it
needed for all such uses at the same time .

Fig . 4

	

Small town hall with police station .

office, a vault used by the marshal and city
clerk, and a court-council room . The rec-
ords room and the marshal's office are in one
unit .
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should be of bullet-resistant material . An interior
garden court could be one of the methods used
to create a quiet, beautiful, and serene atmo-
sphere that could psychologically benefit the entire
staff and eliminate the feeling of being enclosed
in a windowless fortress . Whenever possible, the
exterior of the building should not include win-
dows .

The so-called "windowless" building may con-
tain considerable glass, but the glass is positioned
in such a manner that none of the interior activities
can be viewed from the exterior areas. Psycholog-
icolly, glass used in this manner can completely
eliminate the feeling by the staff that they are
working in a windowless facility .

The police building should be designed to pro-
vide services to the public as well as to fulfill
the everyday working needs of the police . The
structure should be readily accessible with ample
public and private parking space. Properly de-
signed landscaping, flagpoles, and identifying il-
luminated signs can and should be attractive and
functional components of the building.

Horizontal Plan

A building with the least number of floors is more
economical because less personnel are required
to supervise it . While a multistory building may
cost less in construction and be a saving in land
costs, the extra outlay for administrative person-
nel, year after year, will never cease. In time,
it will probably be for greater than the additional
cost of the more desirable horizontal plan .

The horizontal design philosophy lessens the
need for stairs and elevators which, when utilized,
add hazard potential when moving prisoners, for
bomb placement, for fire, and so on .

Human Needs

A law enforcement agency deals with many peo-
ple. Basically, however, they can be divided into
three categories :

. Department personnel

. General public

. Prisoners

Each group has specific needs in a police build-
ing and the needs of each should be considered
as they relate to the entire facility .

Department Personnel The term "department
personnel" includes all employees of an agency-
executives, managers, supervisors, officers (both
uniformed and plainclothed), clerical, and special
employees.

Uniformed personnel who constitute the bulk
of employees usually report to a central location
which should include lockers, showers, and physi-
cal exercise area . A briefing room with the capac-
ity to accommodate approximately two-thirds of
the patrol force should be located near the locker
rooms. A separate entrance into the building
should be provided for use by police employees
only . Unnecessary mingling of police officers, the
public, and prisoners should be avoided in the
police facility .

garage for police vehicles may be desirable . A
ramp leading from the basement level would pro-
vide adequate street access . Placing the garage
and official parking facilities in the basement will
reduce noise levels at shift change times and dur-
ing the conduct of daily activities, thereby avoid-
ing inconvenience to adjacent land owners .

The parking lot or roof of the structure should
also be considered as a possible site for a helicop-
ter landing pod.

THE BUILDING

A police building should be regarded as a viable
and flexible structure . It should be capable of
growing with the community and the department
it serves . The architect should be fully aware of
the growth potential of the department and
should design a facility that will meet not only
the present needs of the agency, but also its
future needs.

Police Function Only
Ideally, the building should house only the police
component of the criminal justice system . Except
in very small communities, the building should
be exclusively oriented to the police function .
Consideration should be given to separating the
police from the incarceration function and the
associated stringent design features necessary
when the jail is made a part of the police building .

Similarly, the judicial functions would best
serve the needs of the people if they were not
located in the same building as the police . The
framers of our Constitution made it perfectly clear
that there must be separation of power between
the executive, legislative, and judicial branches
of government ; therefore, we urge physical sepa-
ration of the police facility, the courts, and the
jail .

Exterior Design Philosophy

All public buildings should reflect an atmosphere
of restrained dignity, permanence, security,
beauty, and strength . It is imperative that a police
facility impart the sense of strength and perma-
nence to a greater degree than other governmen-
tal structures . To the public, the police building
should represent a friendly, businesslike, profes-
sional building complex. Security provisions must,
of course, be incorporated into the design be-
cause of the volatility of our times; however, it
is possible to artfully disguise them so that the
fortress image is not the predominant feature of
the structure.

The police facility should be constructed of non-
combustible materials . The design of the building,
including the exterior surfaces, landscaping, and
other elements, should be planned to reduce the
number of areas where explosives may be hidden .
Reinforced masonry on the exterior walls and ei-
ther concrete or a lightweight concrete layer on
the roof, will improve the building's resistance
to manmade [sic] or natural disasters. Many re-
finements to increase building safety and security
can be provided at little additional cost . All or
most of the glass areas, both interior and exterior,

SITE SELECTION
Accessibility

From a total program standpoint, several possible
sites should be inspected for a proposed law en-
forcement building . Several factors should be
taken into consideration when selecting the site
including location, available land area, configura-
tion, and relationship of the site to major arteries
and main highways that extend throughout the
area . Additionally, the relationship of the pro-
posed building to existing governmental structures
should be considered, with particular emphasis
placed on the relative proximity to the existing
courts, joils, and prisons .

Primary consideration should be given to the
selection of a site that will provide maximum ac-
cessibility to the community being served . The
facility should be as close to the centers of busi-
ness, industries, schools, welfare agencies, and
the courts as circumstances permit and in an area
which can be served by public transportation .
Not only will this facilitate the use of such re-
sources, but problems in staffing are simplified
when there are not tiring and complicated daily
trips to and from the facility . For prisoners who
are selected to participate in programs of work
release, study release, clinical services, or other
community activities, transportation problems can
contribute heavily to the success of such pro-
grams.

The facility should be easily accessible to the
public and not hidden on a side street or on a
site with very limited street frontages . The build-
ing should be related to one or two of the main
streets connecting both north and south and east
and west portions of the city . The building should
not face on extremely busy highway or through-
city thoroughfare, which might make access into
the traffic lanes difficult .

The site should be accessible to two streets,
rather than one. Several entrances and exits
should be provided for police vehicles to ensure
immediate access and egress to and from the
site in the event one of the entrances might be
temporarily blocked.

Residents can best be served by the central
location of all criminal justice components and
activities in a centralized design concept.

Parking
The site should be adequate, not only for the
building itself, but to accommodate a police mo-
tor-court activity, staff parking area, and public
off-street parking requirements . The parking
space allocated for employee vehicles and for
police vehicles is important when making shift
changes and removing prisoners to and from jail .
In the case of a combined police/jail facility, a
private jail booking entrance (sally port) and pris-
oner processing area, easily accessible to automo-
biles, should be included in the plans.

In some instances, a basement-level parking

Police Facility Design, Bureau of Operations and Re-

search, International Association of Chiefs of Police,
Gaithersburg, Maryland, 1978 .
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Model prisoner-processing arrangement .
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and should be allowed further access only after
the need has been demonstrated . Figure 2 shows
the functional relationships of the three entrances .

Space Allocation The functional policy facility
should be as flexible as possible for efficiency
and economy. A flexible building is one in which

Interior Design Features

One of the basic requirements of a functional
floor plan in a modern police facility is the control
of internal circulation . Efficiency and safety dic-
tate that the public enter the building through
a single entrance into a controlled lobby. The
public should not penetrate beyond the lobby

General public

	

The majority of persons visiting
the police headquarters will have business only
at the central information center . Therefore, the
public information lobby should be a part of the
information center operation and should be easily
accessible from the main entrance. Employees in
the information center can then handle inquiries
and refer callers to the proper official or office.
As a general rule, the building should be planned
and equipped to avoid confusing the public . Of-
fices should be plainly designated by functional
titles on the doors. A conveniently placed building
directory in the lobby is also an important feature
that should not be overlooked .

Prisoners

	

When the jail facility is located within
the police building and/or when prisoner booking
is done at police headquarters, special design
features must be incorporated to accommodate
this function . Prisoners should enter the building
through a separate secure entrance . A sally port
with automatic doors and drive-in provision
should be part of the security entrance . A model
prisoner-processing arrangement is shown in
Fig. 1 .

The reader should refer to Fig . 2 to better un-
derstand the relationship of the three separate
entrances, public parking, employee parking, and
police vehicle parking. Note in Fig. 2 the security
feature of the gate separating the police vehicles
from public access . Whenever the police facility
is located in a residential area, high shrubbery
and, more preferably, a masonry wall surrounding
the police parking area should protect the adja-
cent residents from the glare of vehicle lights at
night. Fig . 2 Exterior design relationship .
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Office for police chief .

the interior space is adaptable to a broad variety
of occupancies and the exterior walls are expand-
able to meet future growth needs .

In some cases, interior flexibility may be at-
tained by the installation of movable partitions
which can provide necessary privacy and also
may be shifted to meet future functional space
needs . Partitions approximately 6 feet in height
afford sufficient privacy without affecting light
or air conditioning . Private offices and small
rooms should be kept to a minimum .

Private offices make supervision more difficult;
occupants are tempted to turn their attention to
outside matters and to engage in activity not
strictly police-related . The potential for this situa-
tion is lessened when the partitions forming the
offices are glass and, in some instances, the parti-
tions may be less than ceiling height .

Glass partitions facilitate supervision and tend
to assist in maintaining a businesslike appearance
on the part of personnel by providing an unob-
structed view for supervisors . Each area that must
be kept secure, such as places where prisoners
are confined or moved, the communications cen-
ter, and areas for property and evidence storage,
require special design features . Permanent parti-
tions should be used in these areas and wherever
the need is justified .
The building should contain large open floor

areas in which a broad variety of furniture and
equipment may be arranged . These areas may
be subdivided with a minimum of structural or
mechanical operation and expense through the
use of standardized, movable, and interchange-
able nonstructural elements .

Space can also be separated effectively by
counters . The counters can also serve as recepta-
cles for file cabinets .

ADMINISTRATIVE AREA

One portion of the police facility should be re-
served exclusively for the administrative com-
mand staff . This staff includes the chief of police,
planning and inspectional services commanders,
and the commanders of the primary organiza-
tional entities with departmentwide jurisdiction,
such as the uniformed division, criminal investiga-
tion division, administrative services division, and
technical services division .

Chief of Police

Immediate public access to the chief of police
is not always necessary or desirable . Many citi-
zens with minor problems, who at first demand
to see the chief, can have their problems ade-
quately resolved by talking to subordinate person-
nel . Constant interruptions of this sort would dis-
tract the chief from his primary obligations to
the department . Thus, we recommend an office
area that is away from the mainstream of public
and staff, preferably near the rear of a one-story
building or on the second floor of a two-story
building . It is customary and worthwhile for the
chief to have a private entrance, private toilet
facility, closet, and a conference room immedi-
ately adjacent to his office. The normal space
allowance for the chief's private office should be
approximately 300 square feet . The separate con-
ference room should be large enough to seat all
officers above the rank of lieutenant, i .e ., the
executive staff . Access to the conference room
should be from both the chief's office and from
a common hallway for staff use .

The chief should be provided with a private
secretary and, in larger agencies, an administra-
tive officer. These two staff assistants should, of
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area for public seating, public telephones, show-
cases for display of exhibits, and public rest-
rooms . The public restrooms should be constructed
of materials that would limit damage to the build-
ing in the event of a concealed, incendiary explo-
sion .

The records area should be separated by glass
from the public areas and staff access counter
to ensure complete security of the entire records
area .

The majority of persons visiting the police sta-
tion will have business at the records center.
Therefore, a public counter should be part of the
records center . The employees in the records cen-
ter can then handle inquiries or refer callers to
the proper official or office . As a general rule,
the building should be planned to reduce the ne-
cessity of having the public wander about the
building seeking assistance. Public circulation
within the building should be controlled and lim-
ited by separating the public lobby area from
other corridors and doors that should be con-
trolled electrically,

The interior of a police facility should be deco-
rated in a professional manner . Bright, warm, but
soft colors combined with careful use of comple-
mentary accents should greet the public . Rotary
records systems should enhance the appearance
of the records center as well as provide for a

course, be provided sufficient office space imme-
diately adjacent to the chief's offices .

Figure 3 shows model layouts for the office
of the chief of police in cities of varying size .
Figure 4 shows model layouts for conference
rooms.

Executive Command Staff

	

The chief's executive
staff should occupy offices which surround his
own . Each staff office should be approximately
200 square feet in size . These staff offices could
conceivably share secretarial services, e .g ., one
secretary for every two staff commanders .

CENTRAL RECORDS AREA

Records

The public entrance into a police facility should
be primarily through a single main entranceway
into a common lobby . This single public entrance
should be controlled and supervised from the cen-
tral records center .

This central records center should be placed
in full view of the main facility entrance . The
location should be such that records personnel
can individually screen all citizens entering the
building . Provision should be made in the lobby



Fig. 5 Model functional space design, police information center.

Because of the heavy floor weight that will
be required in the records area of the building
as a result of files and other equipment, structural
design requires that the floor be reinforced .
A model police information center is shown

in Fig . 5.

COMMUNICATIONS
Dispatching Facilities

The police communications command center and
its related equipment should be isolated from pub-
lic contact in one of the more secure areas of
the building . Other electrical and mechanical sys-
tems should also be protected to reduce the possi-
bility of sabotage or vandalism.

Most police practitioners would agree that lo-
cating the dispatching and records units in close
proximity offers advantages of expediting the
flow of information and makes more efficient use
of personnel . This philosophy is most practical
in small agencies where a minimum number of
persons on a late tour of duty could conceivably
handle both communications and records respon-
sibilities . When this arrangement is necessitated
by department size, we recommend that the entire
records and communications area be bullet-resis-
tant .

Radio Console

	

In addition to radio, the dispatch
console should contain all electronic systems such
as television surveillance of the jail and outside
of the building, smoke and fire detection and
warning devices, detention area audio surveil-
lance, remote control for doors, and vehicle status
boards, recorders, intercom, and TV monitors .

Status Board

	

Status boards are devices used to
indicate the availability of field units . Such a de-
vice is justified as a dispatching aid in the smaller
as well as the larger departments . Switch control
pilot lights may be used, with indicators at each
dispatching position, on a large map visible to
all positions. The switches must be wired so that
actuation in any position causes the same indica-
tion at all other positions . Placing of pilot lights
on a large map showing beat boundaries is partic-
ularly valuable to dispatchers responsible for de-
ployment of large numbers of field units . Each
unit's status cannot be accurately recalled from
memory, nor can time usually be taken to query
a number of units to determine which is the closest
to the assignment at hand .

Recording Device The elimination of the log-
keeping requirement by the FCC, which for many
years required a transmission by transmission en-
try in a written form, has eased the dispatching
burden considerably . However, the value of such
a record for internal administrative purposes re-
mains. The use of a multichannel tape recorder
to fulfill this need is recommended. Space should
be allocated for such a device when designing
the communications center .

Complaint Operator/Dispatcher

Two types of complaint/dispatch operations are
generally acceptable, depending upon the size
of a particular agency . In the smaller depart-
ments, a single person usually can handle both
the complaint-reception function as well as the
dispatch operation . Whereas, in the larger agen-
cies, complaint processing may require extensive
specialization, perhaps with operators subdivided
for geographical areas of responsibility . An alter-
nate approach to the latter is to combine the
complaint operators' and dispatchers' duties in

personnel assigned to the records function should
be permitted in the room . This recommendation
is made to preserve the integrity of the records
and accountability for their proper maintenance .

The size of a records area should, of course,
reflect the needs and space requirements of per-
sonnel assigned to the records function . A useful
guide, when in doubt as to size, is to allocate
approximately 100 square feet of space for each
15 police officers in the department .

functional records storage and retrieval opera-
tion .

The records room, in addition to serving the
public, should also be the center for collection
and dissemination of information to police offi-
cers . Therefore, a private counter should be pro-
vided for police officers so that they may more
effectively utilize records without using the public
area and without permitting them complete free-
dom of access to the records room itself . Only
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I LOG RECORDER
2 CONTRACT ALARM SYSTEMS
3 CALL DIRECTOR TELEPHONE
4 DATE-TIME STAMP
5 STATUS MAP
6 3M READER PRINTER
7 CARD SLOT STATUS SW. PANEL - W/ FUTURE
8 INTERCOM MASTER
9 FLIP CARD
10 RADIO MONITOR -RADIO CONTROL
I1 INSTANT RECALL RECORDER
12 SECURITY CONTROLS - BLDG . ALARMS
13 SPARE PANEL
14 CCT V MONITORS

Fig. 6 .

COMMUNICATIONS CONSOLE
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tors . Investigators make extensive and constant
use of records ; therefore, it is practical to place
investigators as near as possible to the records
center . A great number of people coming to the
police facility do so in order to confer with investi-
gators ; public access is an important feature that
must be considered when physically locating de-
tectives .

The area allocated to detectives should provide
for individual work space and a degree of privacy
for each officer. Collectively, however, detectives
should be in constant contact with one another .
Therefore, a single spacious room is recommended
to house all detectives . The room could then he
divided into individual office areas by movable
partitions .

Interrogation rooms are another important fea-
ture that should be located near the detectives .

Again, in the same general vicinity, the archi-
tect should provide for office space for both the
unit commander and supervisors .

Figure 8 shows a practical solution for all of
the individual requirements needed in order for
detectives to conduct their daily operation .

Figure 9 shows model interview rooms .

UNIFORMED OPERATIONS AREA

Although uniformed operations requires the larg-
est number of officers, the physical space needs
in a police facility for uniformed personnel are

lighting, air conditioning, room configuration,
ability to expand facilities, and total security from
potential sabotage. This area should be a com-
plete self-contained unit with toilet, lunch room,
locker space, and supervisor's area . See Fig . 6 .

Emergency Power Supplies

Radio and landline communications are vulnera-
ble to several influencing factors, the most impor-
tant of which is electrical power. In the event
of failure of normal power sources, the communi-
cations center should have some method of ob-
taining standby electrical service to the base sta-
tion to insure its continued operations; therefore,
the base station should be equipped with an
emergency power source. This equipment should
be capable of supporting not only all communica-
tions equipment, but also lighting requirements
for the command center and primary operational
portions of the building .

Figure 7 is intended to provide the reader with
a visual display of a conceptual design model
for a communications command center where tele-
phone reception and dispatching are performed
by the same person .

CRIMINAL INVESTIGATION AREA

Several design features should be considered
when allocating floor space for criminal investigo-

one position and add personnel as message vol-
ume demands . Difficulties arise in this method,
however, when the message volume would justify
either a separate complaint operator and a dis-
patcher or two combined operators/dispatchers
(or any multiple thereof) . The architect and the
agency consultant will have to make the decision
as to individual agency needs regarding communi-
cations according to the volume of complaint traf-
fic, prior to the design of the command center .

Command Center Supervision

The function of supervising a police communica-
tions center should not pose any unusual problems
arising out of the nature of the task . The sensitive
nature of the process demands at least constant
availability of supervision . In larger installations,
provision should be made for the supervisor to
monitor both landline and radio communications
as they are carried on ; performance of complaint
operators and dispatchers may thus be evaluated
to determine training needs and to correct im-
proper procedures . A monitoring position is also
useful far instruction of newly assigned personnel,
and for intercepting and/or assisting in high prior-
ity calls.

Environmental Considerations

The communications command center should be
made adequate in terms of sound conditioning,
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substantially less than those of other departmen-
tal units. Uniformed officers, of necessity, must
remain to a great extent in the field . They require
the use of a locker room, toilets, squad room,
physical exercise area, briefing room, and writing
area .

Commander/Supervisor

The patrol commander and/or shift supervisor
should have an office accessible to the public,
uniformed personnel, and the communications
center . The close proximity to the communications
center is important so that the commander can
assist dispatchers, or take over the operation
when necessary, under emergency conditions.

Special Operations

Office space should also be provided for traffic
and tactical supervisors . These offices should be
of sufficient size to accommodate crime and traffic
accident location maps, charts, and other crime,
accident, and special event analysis materials.

Roll-Call Room
Uniformed personnel, who constitute the bulk of
employees, will report for roll call (briefing) prior
to going on their assignments. Special features
of a roll-call room should be planned by the archi-
tect . It is wise policy to have this room as private
as possible . The public, upon seeing numerous
members about an office (especially uniformed
members), inevitably concludes that they are non-
productive . Roll call, with its attendant inspection,
training, reading of orders, and special instruc-
tions, should be conducted in a place out of public
view . It is equally important to provide space,
which cannot be seen by the public, where officers
may prepare reports that are not completed in
the field because of time or importance.

Special Features
It is wise to plan for a recreation area and lunch
area with commissary provisions. The recreation
area should be large enough to accommodate

Fig. 9 Interview rooms.

Fig. 7 Model communications command center.

Fig. 8 Model detective area.
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a universal gym and other physical exercise equip-
ment that would encourage officers to maintain
excellent physical condition, as well as provide
space for defensive tactics and other training.
Squad or roll-call rooms should be designed

so that desired privacy can be maintained during
roll call and training sessions . Lockers should not
be placed in these rooms thereby making it neces-
sary for officers to change clothes or use lockers
while the roll call for the next shift is in session.
Tht squad room should not serve as a traffic
path to other portions of the building .

Movable seating should be provided where roll-
call training is conducted. The room should be
acoustically treated and equipped with wall-
mounted bulletin boards, chalk boards, individual
mail slots for distribution of printed material, and
wall-mounted clothes and hat racks. An ideal
work flow pattern would show the locker room
adjacent to the roll-call room .

Locker Facilities

An individual clothes locker should be provided
for each uniformed officer in the department . The
locker facility should be coupled with shower-
room accommodations .

Training

Where possible, a training room should be sepa-
rate from the roll-call room . This would allow unin-
terrupted training sessions . In the event that space
is at a premium, the roll-call room could be de-
signed as a multipurpose room large enough to
conduct training sessions .

Library
A police library is o reflection of the philosophy
of a police administrator and his agency to
achieve the best possible law enforcement
through constant staff study and improvement.

Savings of police budget dollars can be used
to justify a professional library. It can save money
on duplicate subscription costs, long-distance tele-
phone calls, and duplication of files, space, effort,
and materials. Ordering subscriptions to journals
for each supervisor and administrator can be an
unnecessary and excessive expense.
A library should be provided with a sufficient

number of bookshelves and seating capacity to

accommodate approximately five percent of the
work force. Tables in the library should be at
least 5 to 6 feet from each other if the chairs
are to be placed back to back . Between the tables
and the walls, there should be an aisle approxi-
mately 5 feet wide . The length of the shelving
should not be more than 3 feet per section .

PROPERTY ROOMS
Department Property
Department-owned property such as report forms,
stationery, blank books, pencils, and other office
equipment should be stored in a single room . Like-
wise, the department armament and munitions
should be stored in a dustproof, moistureproof,
secure room. It is recognized that armament must
be immediately available to operational person-
nel; however, the supervisor in charge of property
management must, of necessity, have the arma-
ment under his [her] immediate control and pro-
vide for routine inspections and inventory of such
equipment. Both of these factors must be consid-
ered when planning for the location of the armory .

Evidence Room

An evidence storage room should be included
in any planning for a police facility . The room
should be secured against unauthorized intrusion
and should allow for four different types of stor-
age modes:

. Open bins

. File cabinets

. Safe
Possible refrigerator

Open bins should constitute the majority of
the room area . The bins should be approximately
3 feet wide and should be designed to allow
for expansion upward . The balance of the evi-
dence room can best be utilized by installing
standard, letter-sized file cabinets . Small items
that are more subject to loss are better stored
in cabinets .
A good-sized safe should constitute the third

storage mode for inclusion in an evidence room .
This receptacle should be used to safeguard
monies, jewelry, and other such valuables .
A refrigerator should be used to store narcotics,

blood samples, and other perishables.

Since the evidence room would not normally
be open 24 hours a day, it is necessary to estab-
lish temporary holding lockers into which evidence
can be placed until it can be secured by the
department evidence custodian . These lockers
should be either self-locking or equipped with
open padlocks . Officers coming into possession
of evidence should properly mark it and deposit
it in a locker . The door can then be snapped
shut or padlocked. It should thereafter be opened
only by the duly designated evidence custodian .

All evidence should be kept in the evidence
storage room when not otherwise being examined
or presented at trial .

LABORATORY FACILITIES

The location of the laboratory in a police building
is relatively unimportant, and some advantages
are gained in having it in a remote area . Space
requirements and utility connections are the prin-
cipal considerations; space needs are strongly in-
fluenced by the size of the laboratory staff and
the equipment used . A police laboratory should
be designed to meet future requirements .

Every agency should have at least a rudimen-
tary laboratory . Depending upon the depart-
ment's expertise and size, a laboratory could
range in size from a single photography darkroom
to a complex facility with separate rooms to ac-
commodate: a darkroom ; copy and other photo-
graphic work; chemical examinations ; other labo-
ratory instruments; evidence storage; a repository
of standards for comparison ; a director's office;
a reception room ; and a polygraph room .

Needless to say, those agencies that are physi-
cally located near a county, regional, state, or
federal laboratory facility would require less labo-
ratory space.

FIREARMS RANGE

An indoor firearms range should be considered
as a very necessary component of every police
facility . Such a range would most likely be situ-
ated in the basement or, in the case of only one
floor, adjacent to the main facility . A minimum
area for a range should be approximately 100
feet in length with a minimum of 4 feet in width
for each shooting position desired .
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This correctional institution for younger offenders functions as a therapeutic community . The basic programs
of the facility, namely diagnosis and treatment, are espressed by individualized building units of limited size in a
nonregimented setting. (St . Albans Correctional Center, Vermont, Litchfield Grosfeld Weidner, Architects .)

Since rehabilitation is a fundamental airn of
these institutions, current correctional phi-
losophy calls for individualized treatment to
the greatest extent practical, even in maximum
security institutions . Essential elements of a
well-rounded individualized correctional pro-
gram include scientific classification and pro-
gram planning based on complete case his-
tories and examinations, medical and dental
services providing corrective as well as cura-
tive treatment, individual and group therapy
and counseling, academic and vocational train-
ing, indoor and outdoor recreation, casework
services for prisoners and their families, and
preparation for parole or release .
The variety of treatment programs which

correspond to the different needs of offen-
ders require a system of specialized correc-
tional institutions so classified, coordinated,
and organized in staff and program as to meet
the specific needs of offenders.
Some correctional institutions are under

local control, such as a city or county peniten-
tiary or workhouse, but the majority are under
the jurisdiction of a state department of cor-
rection . Traditionally, such institutions have
been located outside the urban centers isolated
on large tracts of state-owned land . These self-
sustaining cornnmnities have a complete
complainant of personnel and services, includ-
ing medical, educational, recreational, re-
ligious, food and maintenance services. The
trend toward isolating the correctional institu-
tion from the community is slowly being
reversed because of an increased awareness of
the need to involve the community in the cor-
rectional process and because of the rising
costs of providing services in an institution
which already exist in the community.

inmates have not been extensively classified
and the likelihood of attempted violence or
escape has not been determined, security provi-
sions in jails are at their maximum . It is en-
tirely possible that a person brought to a jail
to await trial for a misdemeanor (minor crime)
might be wanted in another state for murder .
This information may not be known to the jail
staff until fingerprints are cleared through the
FBI and other interrelated identification sys-
tems, sometimes a matter of several weeks.
Traditionally, jails have not provided any re-
habilitation programs because of the limited
local financing and the erroneous belief that
inmates spend too short a time there to benefit
from a sustained treatment program. Recently,
however, trends in correctional thinking and
practice envision the possibility of new and
more constructive uses of local jails . Through
massive grants for planning and implementa-
tion, the federal government is encouraging
development of extensive special rehabilitation
programs directly geared to short-term incar-
ceration . They recognize that jail represents
an offender's first contact with the criminal
justice system and thus it presents an optimum
opportunity for intervention in a criminal
career .

Jails are usually located in urban centers
due to the need to be close to the courts . When
site availability does not allow an adjacent
court-jail relationship, a transportation system
must be established to provide inmates quick
and secure access to the courts.

Correctional Institutions

Correctional institutions, or prisons, are facil-
ities for convicted persons serving sentences.

GENERAL

Man is responsive to his physical environment .
Traditionally, architects have relied on intui-
tive design processes to achieve desired re-
sponses, but recently a collaboration between
architecture and the social sciences has en-
abled us to apply vast information resources
to the problems of practical design . However,
an architect seeking information finds a scar-
city of scientific data about men in confine-
ment . Until there are more studies and until
collaboration becomes more general and more
systematized, the correctional architect must
continue to rely largely on experience and
intuition .
One begins, however, with some general

knowledge. Life in correctional institutions has
been destructive of the human spirit ; in a large
proportion of cases the goal of rehabilitation
has been utterly frustratedl The removal of a
man from society and the attendant loss of his
freedom, privacy, and independence as well
as the deadeningly strict daily routine result
in a totally depersonalized, totalitarian environ-
ment . Long-standing conventions in the design
of correctional institutions and outmoded con-
cepts of efficiency and functionalism have led
to the repetitious and symmetrical arrange-
ments of space and forms characteristic of the
corrections field . Long corridors, highly pol-
ished floors, and hard finishes that reflect light
and sound are hypnotic and result in imper-
sonal surroundings .

The developing science of human behavior
has led to an increased emphasis on the re-
habilitation of offenders through treatment
and academic and vocational training . Basic
to these programs is a concern for the inmate
as an individual . This knowledge should be
applied in the design of new correctional facil-
ities to create an environment that will foster
positive responses. (See Fig . 1 .)

TYPES OF FACILITIES

Increased emphasis on restructuring correc-
tional systems to effect maximum change in
offenders has resulted in the growth of various
interrelated facility types, each serving differ-
ent functions, often under separate jurisdic-
tions.

Lockups

Lockups, or holding cells, are security facil-
ities for the temporary detention of persons
held for investigation or preliminary hearings
following arrest . These facilities are usually
operated by the police department and deten-
tion in them generally does not exceed 48
hours. Persons who must be held longer are
transferred to the city or county jail .

Jails

Jails, or detention facilities, house accused
persons awaiting trial and convicted offenders
serving short sentences, usually a maximum of
1 year . As a rule jails are under local jurisdic-
tion, such as the sheriff's office . Since the
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Jurisdictional structure of a criminal justice operation at the community level within a typical county govern-
ment boundary . (U .S . Bureau of Prisons .)

by the need to consider the various areas that
peripherally affect the field of law enforcement
and determine increases or decreases in inmate
population . For example, the initiation of an
effective bail reform program will significantly
reduce the number of persons held in pretrial
detention . Acting in reverse, any substantial
increase in the number of accused persons
accepting their right to legal counsel and
choosing their right to a jury trial will increase
court operation costs and extend jail time from
arrest to final disposition . A marked increase
in law enforcement effectiveness can result in
more arrests and an increase in jail population .
A judicial reform program that initiates mea-
sures as a substitute for pretrial detention,
such as issuing of summons or release on
recognizance with promise to appeal in court,
will substantially reduce jail populations. The
planners need to consider all these programs
and anticipate their effect on the projected
inmate population .
Inmate population projections consist pri-

marily of estimates of the numbers and kinds
of people coming into the correctional system .
Information must be broken down by age,
sex, offense, and tendency toward rehabili-
tation . This task may be most difficult if the
statistical data available to the planners are not
broken down in specific categories . The fol-
lowing is a partial list of the type of information
needed for planning :

1 . Number and dates of arrests by major
categories
a. Felony crimes. Breakdown by crimes

against property, against persons,
against public order; narcotics and
drug sale and use, and sex

ment . Close collaboration with the administra-
tions of the principal agencies involved, such
as law enforcement, judicial, corrections,
probation and parole, is mandatory . Also, a
citizens advisory committee may be formed,
consisting of competent and concerned com-
munity members, whose support can be crucial
in community acceptance of the new detention
facility .
Since smaller communities have more

limited technical or professional resources,
the planning responsibility may be assigned
to a group of local administrators, a local crime
commission, or a citizens' council . In such in-
stances, an architect knowledgeable in correc-
tional facilities design can play a major role
in the planning stage, coordinating all the avail-
able resources .

DEVELOPING PLANNING INFORMATION

Of utmost importance in planning a detention
facility is a clear idea of the ends to be served
and the means of achieving these ends .

The steps involved in initial planning for a
new detention facility consist of a process
of outlining a series of priorities of needed
improvements based on a number of assess-
ments which are supported by as much firm
data as may be available . These basic steps
are discussr:"d bolow.

Assessment of Needs

Basic to the planning of a new facility is an
analysis of the numbers and types of persons
to be served . This task is made more difficult

Community Correctional Centers

Community correctional centers are the result
of the new emphasis in correctional theory
to build or rebuild solid ties between the of-
fender and the community, to integrate or
reintegrate the offender into community life .
This type of facility is located within the com-
munity and can serve to contain both pretrial
and sentenced offenders.
The basic premise of such a facility is max-

imum utilization of community resources in the
correctional process by providing existing ser-
vices to the facility on a contract basis. For
example, the educational and commercial-
industrial resources of the community can be
utilized for the training and rehabilitation of
offenders. Thus the community correctional
center can function as an outpatient clinic,
providing a treatment center for an expanded
probation and parole system, and ultimately
relieving the overcrowded conditions in the
existing penal institutions .

THE PLANNING TEAM

Planning for detention facilities involves many
individuals at governmental and local com-
munity levels . Since no single planner or orga-
nization can adequately consider all the needs
of the community in planning a detention facil-
ity, the architect's role during this early stage
must be as a member of a specialized team .

In large metropolitan jurisdictions, a pro-
fessional planning agency initially projects the
detention facilities, integrating the scheme
with broad-scale plans for community develop-
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the most effective delivery of programs and
services . This procedure can involve decisions
on shared responsibilities, which may require
new enabling legislation . By categorically
identifying the range of proposed programs

available from all sources. Some of these
sources may be outside the jurisdiction of the
correctional system, such as certain govern-
mental agencies or private agencies and organi-
zations . Services may exist within the commun-
ity such as paraprofessional volunteer help .
Identification of these existing resources in-
volves exploration of legislative groups, gov-
ernmental agencies in the field of education,
health, mental health, social welfare, employ-
rnent services, and vocational rehabilitation as
well as industry, labor, and civic groups .

The resulting inventory or resources then
can be evaluated in the light of the professed
goals of the correctional system to determine
the new resources needed to attain these goals
and the steps needed to tap new resources.

The resulting tabulation of existing and new
resources will then provide the operative
framework for the proposed new facility .

Analysis of Funding

After the correctional programs, services, and
new facilities have been defined, the task of
estimating basic costs of implementation and
the identification of funding sources remains.
Included in this analysis must be investigation
of other agencies that contribute services
or personnel. The sequence, timing, and
amount of funds needed and the basic compo-
nents of an operating model require delinea-
tion . A plan for the establishment of a new
correctional facility will not start immediately
as a full-scale operation but will be imple-
mented gradually, involving construction of the
physical plant, setting up of new correctional
programs, hiring and training of staff, and
finally, occupancy and program implementa-
tion .
Basic sources for funding are local gov-

ernment capital budgets and state or federal
subsidy programs . Most funding programs
combine several sources, devising intricate
formulas for matching funds and allocating
subsidies to specified programs . Guidelines
for governmental subsidies very from year to
year and therefore need to be continually eval-
uated for applicability. Applications for sub-
sidies should be filed as early as possible
during the initial planning stage, since the
bureaucratic process delays the date of ulti-
mate approval .

Planners who inform themselves about the
specific programs of existing subsidies can
structure their new programs and facilities to
take optimum advantage of available assistance
programs . For example, if the federal govern-
ment desires to promote the development of
community-based correctional facilities that
utilize maximum existing community re-
sources, then perhaps a proposal from a local
government to establish such a facility as a
model project will receive maximum federal
funding assistance under the "Discretionary
Grants" section of the federal subsidy pro-
gram . Funding assistance is available for every
phase of criminal justice development, includ-
ing planning, construction, staffing, and opera-
tion of new facilities .

Systems for Implementation

Another early planning function is determina-
tion of the systems and administrative
machinery required to implement the new
program. There may be an ongoing system
which will absorb the new program with a mini-
mum of expansion or change . More likely, how-
ever, it will be necessary to establish an ad-
ministrative body carefully allied to supportive
agencies (parole, employment, etc.) to ensure

Fig. 3 Typical offender flow through the criminal
justice system .

b. Misdemeanor crimes . Same break-
down as for felonies . Separate alcohol-
involved arrests and minor traffic
arrests

2 . Number and dates of judicial actions
a. Adjudication actions . Number dis-

missed, transfers to other jurisdic-
tions, pleas as charged, pleas to reduce
charges, to trial, convictions

b. Sentencing actions . Numbers of
" Fines, restitution orders and sus-
pended sentences

" Jail sentences
" Probations granted
" Prison and reformatory sentences
" Commitments to community cor-

rectional centers
3. Number and movements of sentenced

offenders by
a. Time served in jail before discharge
b. Time served in state institutions before

parole or discharge
c . Time served on probation before dis-

charge
d. Time served on parole before dis-

charge

Analysis of Existing Systems

To plan a new facility, a clear understanding of
the function of the existing criminal justice
system is essential . Basic analyses should be
made of the flow of offenders through the sys-
tem, specific functions of the system, and costs
incurred .

Figure 2, a schematic diagram, represents
all the criminal justice activities which may be
found at the county level, as well as the various
organizations and agencies that provide pro-
grams and services for these activities . This
configuration will not be applicable to all
localities . By formulating such a chart for a
particular local governmental jurisdiction,
planners will see where duplicate and over-
lapping functions occur within the existing sys-
tem, enabling them to restructure these areas.
Figure 3 is a schematic flow chart showing

the various stages and directions an offender
moves through from arrest to release . The com-
plete comprehension of the offender flow for
a particular jurisdiction is critical in order to
make the flow more efficient, especially at
points where decisions are made . Vital statis-
tics, such as the number of offenders involved
in each step of the process and the average
time for completion of each step, must be in-
cluded in the chart.
The analysis of cost-effectiveness of cor-

rectional programs and facilities will involve
looking at the entire correctional process of a
particular system . Capital required for a new
facility, cost of construction, and operating
cost per inmate can be estimated with some
degree of accuracy . The effect on the overall
corrections system should also be weighed
to fully justify the new facility, using data on
the costs of community-based services, proba-
tion and parole . Projected costs can then be
compiled to show the anticipated effect of the
system and its new facility on the crime rate
of the community. These projections of cost
effectiveness of criminal career intervention
should be compared with the costs likely to be
borne by the community if the offender were to
continue his criminal career .

Identification of Resources

Before planners can consider what new pro-
grams or facilities should be introduced or
expanded, they must clearly identify the types
and amounts of support that presently may be
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Major elements in site selection for a detention facility .

and services, planners are in a position to ef-
fectively mold the administrative system's
needs into a comprehensive whole .

Planning for the Future

Comprehensive criminal justice planning is
concerned with present and future effective-
ness of the overall system . Budget allowances
often limit the progressive development of
programs and facilities, but the establishment
of master plan timetables can accomplish
the required improvements within the lirnits-
tions and within a realistic schedule . Plan-
ning for future capacities will enable archi-
tects to allow for orderly expansion of facilities
with a minimum interruption of the ongoing
facility . As new methods of treatment are
developed, the programs change and therefore
maximum flexibility is required . By establish-
ing a clear program of development, necessary
preparatory steps may be taken well in ad-
vance to facilitate transition into future stages .

SITE SELEClIoh'

Numerous factors must be considered in the
selection of a site . Initially, the geographical
area for the new facility is determined by the
source of the majority of inmates to be served,
although many other factors are important .
Within a geographical area the factors to be
considered in site selection are as follows .
(See Fig . 4 .)

Availability of Resources

In relation to maximum program effectiveness,
the facility should be as close to the centers
of business, industry, schools, medical facil-
ities, welfare service agencies, and the courts
as possible, and accessible to public transpor-
tation . Close proximity to a major college or
university is highly desirable, in order to en-
courage development of a curriculum in law
enforcement, using the facility as a teaching
laboratory . Consideration should be given to
community areas that could supply staff per-
sonnel, although an innovative and rehabili-
tation-oriented facility will attract high-caliber
staff anyway . Accessibility to major industries
and business facilities is essential for a suc-
cessful work-release program .

Land Costs

Unless a facility is to be very small, the site
cost will represent a very small percentage of
the total cost of the completed facility . A
mediocre or poor site should not be selected
just because the saving might be 50 percent
greater than that of a good site . This type of
economy might be very expensive in the long
run . For example, the initial capital outlay for
an inner-city facility undoubtedly would be
substantially greater than in an outlying area
because building sites are scarce, expensive,
and affected by zoning ordinances. Construc-
tion costs for an inner-city facility would be
more expensive, requiring vertical high-rise
development to achieve the required separa-
tion of functions . Against these factors must
be weighed the increased operating costs of
an outlying site : longer transportation time
and additional man-days for inmate escort
duty .

Topography and Utilities

The site should be reasonably level with suffi-
cient slope to provide good drainage . Ample
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acreage is required for the physical plant and
its roads, parking, and recreation areas . A
"buffer zone" of vacant land is desirable to
avoid encroachment of private construction to
a point where it would influence the free flow
of inmates within the facility . Studies should
be conducted by professionals to determine
subsoil conditions, water supply, and avail-
ability of all major utilities .

Access to Community
Family visiting can play a major role in reorient-
ing an inmate's antisocial attitude and alleviat-
ing bitterness and dispair over his imprison-
ment . Therefore, the facility ought to be within
easy reach of the communities served . Also,
utilizing a new and relatively untapped resource
--the community volunteer---requires ready
access to community areas.

Acceptance by Community

This consideration is of major importance
to the ultimate success of a new facility . The
community must be receptive to the establish-
ment of a new correctional institution in its
midst . This is a most sensitive area for many
citizens, and a well-planned and early campaign
of public relations and information dissemina-
tion will pay high dividends in community
acceptance . Meetings should be scheduled
during the initial planning, with local com-
munity leaders invited to speak and to explain
the function of the proposed facility to the
townspeople . Alienation toward prisoners
can be overcome by developing interests in an
active volunteer program that cultivates ad-
vocates for the facility within the community .

DESIGN PRINCIPLES

Basic to the development of design principles
related to correctional architecture is the crim-
inal justice system as it has existed in the past,
as it exists today, and as it will exist in the
future . Present and future in particular must
be considered by correctional planners as the
framework for the design of innovative models
for correctional management .

Historical Background

The development of corrections theory in the
United States can be traced front the early

nineteenth century, where punishment and
restraint were the major components of the
criminal justice system . Gradually penologists
became aware of the need to rehabilitate pris-
oners, but early attempts to do so called for
encouraging offenders to contemplate their
sins in solitude and silence . This method only
replaced physical maiming of prisoners with a
psychological maiming which is potentially
more destructive .

By 1870 some concerned penologists recog-
nized that the methods employed to rehabili-
tate offenders were not working . They drew
up a Declaration of Principles adopted at the
first meeting of the American Correctional
Association in Cincinnati . It included the fol-
lowing objectives :

" Reformation, not vindictive suffering,
should be the purpose of penal treatment .

The prisoner should be made to realize
that his destiny was in his own hands .

" Prison discipline should be such as to gain
the will of the prisoner and conserve his self-
respect .

" The aim of the prison should be to make
industrious free men rather than orderly and
obedient prisoners .

" Prisons should be small, and separate in-
stitutions should be constructed for different
types of offenders .

" There should be established a system for
the collection of uniform penal statistics .

Society at large should be made to realize
its responsibility for crime conditions .

(The reader who is unfamiliar with the his-
tory of corrections will be interested to know
that in 1970 The American Correctional Asso-
ciation met in Cincinnati and found the same
faults existing today end reiterated the same
recommendations .)

With the corning of the reformatory are, cor-
rections evolved its own identity as a profes-
sion by emphasizing vocational training and
education, followed by individual casework.
Crime came to be seen as a symptom of sick-
uses . Group therapy and counseling, the ther-
apeutic community approach, and community-
based treatment are the current dominant
correctional concepts, but punishment and
revenge have remained a basic part of the
correctional structure .

Security Grading

The stated goals of today's correctional system
include the protection of society, deterrence
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of crime, and rehabilitation of prisoners . Most
penologists acknowledge that the majority
of offenders in our correctional system do not
represent a repeated threat to society . Due
to the lack of a reliable means of determining
risk potential, a majority of offenders are im-
prisoned without necessity .
Although the emphasis placed on rehabili-

tation of offenders seems to meet with so-
ciety's approval, correctional administrators
are generally inhibited in innovative measures
because of a lack of valid information about
public attitudes . An escape or a crime com-
rnitted by a probationer is met with outrage
and indignation by the public, providing cor-
rectional administrators only with the most
negative public opinions upon which to base
decisions . Only too often the response to in-
novation is "the public isn't ready for that,"
when the administrator has no positive means
of assessing public readiness .

Ideally, a correctional system should include
several types of institutions offering varying
degrees of custody and types of treatment
programs . The following describes the three
basic types of specialized institutions .

Minimum Security

	

sometimes referred to as the
open institution, this facility operates without
armed guard posts . If it has a fence at all, it is
only for the purpose of keeping the unautho-
rized public out .

The inmate housing facilities of a minimum-
security institution may be comprised to a large
extent of open dormitories, which are by far
the most economical type of housing facility .
Individual rooms, however, are preferable to
dormitories for a sense of privacy not readily
available in a regimented institutionalized
setting . The ideal housing situation would be
single rooms that allow inmates to lock their
own rooms but which are accessible to the
staff by master key . Dormitories are particu-
larly unsatisfactory as housing in women's
institutions, based on our society's traditional
standard of modesty and privacy for women .
Regardless of whether dormitories or individ-
ual rooms are selected, planning must provide
easy supervision of the inmates' quarters .

The open institution is certain to play an
increasingly important role in future correc-
tional systems . The term originated with an
emphasis on young offenders or prisoners
nearing release date, but it currently covers
a broad range of facilities having in common
only the absence of barred windows and armed
guards . These would include open camps or
farms adjacent to security prisons that operate
as satellite facilities, or separate independent

camps for reforestation, land reclamation, or
farming . An idea as yet unexplored is the open
camp related to urban industrial activity .

Medium Security Custody in a medium-security
institution is generally achieved by a perimeter
control system that allows considerable free
movement within the facility . Perimeter control
consists of two lines of fencing 12 to 15 ft
high separated by a space of at least 20 ft . Vary-
ing degrees of surveillance techniques, ranging
from staff patrol to electronic detection sys-
tems or both, keep the perimeter fence under
scrutiny . Perimeter control can be extended to
include the exterior skins of housing units .
In this manner, control is effected by the ex-
terior walls, windows, doors, openings, and
roof construction, while still allowing relatively

free inmate movement inside .
Inmate housing in a medium-security insti-

tution should consist of individual outside
cells, rooms, or dormitories . Dormitory hous-
ing always remains a compromise between

CORRECTIONAL INSTITUTIONS
Fig . 5

	

This diagram shows approximate proportions of security grading of inmate populations in multicustody deten-
tion and sentenced facilities .

and activities, with calls readily observable by
staff .

This degree of custody is required for less
than 15 percent of the total inmate population
in a correctional system .

MaltiSBCUFItY While ideally it is desirable to
provide separate institutions for each type of
security system, such compartmentalization
is available only to correctional systems with a
high inmate population . For the smaller sys-
tems, such as those of counties, cities, or low-
density states, it is unlikely that funds will be
available for separate facilities . In these in-
stances, a single institution will house the total
inmate population of the system . Maximum
separation is needed between custody groups
to avoid inhibiting the full participation in the
correctional program of minimum-security in-
mates due to restrictions imposed on inmates
under maximum custody .

It is impossible to prescribe a formula for
determining proportions of maximum-, me-

construction costs and the more ideal arrange-
ment of individual rooms or calls, since rooms
or cells with exterior windows provide inmates
with a sense of individuality and territory .

Maximum Security Emphasis in this type of
facility is on control and supervision via a
perimeter fence or wall system in housing units
and in all building areas accessible to inmates .
Perimeter control is often effected by strategi-
cally located towers containing armed guards
or by circulating patrol cars in constant contact
with the control center which monitors an elec-
tronic intrusion-sensing system along the
perimeter enclosure .
Housing facilities in maximum-security in-

stitutions are characterized by individual cells
with their own plumbing and sanitary facilities .
A small percentage of the housing may be com-
posed of interior cellblocks consisting of
groups of cells not directly accessible to out-
side walls or windows . Planning rnust consider
maximum staff surveillance of all inmate areas
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Vertical matting is a response to limitations imposed by an urban site .

economy and program range of the large
institution, yet retains the personalized treat-
ment and safety valves inherent to the smaller
facility .

Flexibility

Not only are the types of prisoners and pur-
poses of their confinement undergoing con-
stant change, but also the methods used to deal
with them . New techniques, programs, and
services present new requirements, neces-
sitating the capability of self-modification
through feedback and evaluation . Modification
must also be aided by the physical design of
the facility for this evaluation to be effective .
Design for a number of indeterminate future
conditions rather than a single set of fixed func-
tions implies a "loose fit" between form and
function at any point in time . It is far more de-
sirable to have a facility with some "float"
space than a building that fits today's needs
so tightly that it becomes obsolete immediately
when programs begin to develop and change .

In addition to responding to their own inter-
nal expansion needs, correctional facilities
serve as a catalyst for the location of other
nearby public and private community services .
For example, a single unit could grow into a
community resources mall, in effect an admin-
istrative subcenter of county-state-city social
services, justice, and other governmental func-
tions (see Fig . 8) .
The degree of flexibility in spatial arrange-

ment and convertibility of space that can be
realized is determined by :

" The location of fixed circulation elements,
such as stairs, elevators, and entrances

" The location of fixed service elements and
utilities

" The structural module, including spans
and location of fixed elements such as columns

- The design of mechanical, distribution,
and lighting systems

" The design of flexible systems of partitions
and interior finishes

The creation of flexible spaces requires early
decisions in the design process about the ex-
tent and degree of flexibility required . All com-
ponent building systems, especially the struc-
tural and environmental control systems, need
to be organized into a pattern to allow maxi-
mum flexibility . Considerations of economy
and performance ought to be made in con-
junction with the degree of flexibility desired,
for example, comparing a totally flexible,
movable wall system with a semiflexible sys-
tem of nonbearing partitions constructed of
permanent materials . The movable system
would initially be the more expensive, but fre-
quent plan revisions in the semiflexible system
would more than use up any savings initially
gained by its selection . Noneconomic factors,
such as use appropriateness (sound control,
security, resistance to use and abuse) must
also be taken into account .

Circulation and Security Control
The movement of inmates and staff within a
correctional facility is a problem of major di-
mensions . Due to the complex functions,
circulation from living quarters to dining halls,
to work assignments, to school, to recreation,
to infirmary, to canteen, to the administration
building, and to numerous other parts of the
institution needs to be planned not only to
provide easy flow, but also to allow required
supervision and custody control . The problem
of supervision and circulation is just as im-
portant to the movement of supplies and mate-
rials throughout the institution .
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dium-, or minimum-security offenders that
apply to all correctional projects . This pro-
portion must be determined at the initial plan-
ning stage and should consider the effective-
ness of services and programs that provide
diversion from incarceration, such as bail
practices, release on recognizance, probation,
parole, and extra-agency referrals . It is certain
that a system that does not incarcerate low-
security risk persons awaiting trial will re-
quire a higher proportion of maximum- and
medium-security facilities in its jail . Likewise,
a system that does not have a strong probation
and parole system will require a higher pro-
portion of minimum-security facilities .

Figure 5 lists suggested proportions of basic
security types to be provided in a multisecu-
rity facility . These proportions are a general
guide only and are given here to provide a basis
for the planning described above .

Physical Image
A structure communicates its identity and
goals to its users and to the community
through its physical appearance . The attitudes
of community residents toward the corrections
system will be influenced by what they perceive
as the physical image . In the past, the character
of correctional buildings was expressed by a
monolithic, fortresslike, and generally for-
bidding appearance .
The basic design of correctional architecture

should clearly identify the function and pur-
pose of the facility . The need for a variety of
external controls, such as fences, locks, and
detention windows, still remains . But these
external controls need not be the dominant
theme of the perceived environment, since the
avowed purpose and goal of rnodern correc-
tions are to build up the offenders' internal con-
trol over their own behavior . Because social
controls replace external controls to a large
extent, external controls where required should
be subtly and unobtrusively integrated into the
building form . The type of external controls
recommended are the minimum consistent
with the goals and methods of the correctional
program .

Building Massing

After determining the correctional program,
planners need to consider what basic form a
new correctional facility will take . Certainly
the character of the site plays a dominant role :
an urban site limited in area will undoubtedly
require vertical stacking of functions . This
arrangement will apply particularly to urban
jai ;s that need to be easily accessible to the

courts . The resulting jail requires an efficient
vertical transportation system for both inmates
and staff . Major problems confronting the
planner involve communication between
inmates and pedestrians, vehicular traffic to
and from the facility, and the provision and
furnishing of outdoor recreation areas . (See
Figs . 6 and 7,)
Where larger tracts of land are available,

horizontal arrangement of functions will allow
a more flexible expression of the program .
A connected plan lends itself well to high-
custody facilities where maximum control of
inmate movement is required, while the multi-
unit plan permits a greater freedom of move-
ment between units, with basic control pro-
vided by the perimeter enclosure .

Size of Facility

The size of a new facility should be determined
from estimates of the rate of commitment of
inmates and their length of stay . The absence
of uniform data makes this assessment a most
difficult and uncertain task .
The maximum inmate population for a cor-

rectional facility should not exceed 500 . Any
institution operating as a single unit becomes
increasingly inefficient and unsafe when its
population exceeds that number . An ideal
population should not exceed 200 . There are
institutions with capacities of 5,000 or more
because the practicalities of state government
make it easier to obtain funds to add to an
existing institution in a piecemeal fashion
than to acquire a new site and build a com-
pletely new facility . An analysis of operating
costs often indicates that a high capacity
means lower per capita costs . Such figures
are easily computed and readily understood
by legislators and the lay public, but the nega-
tive effects of large overcrowded institutions
are clear only to the prison administrator .

All authorities involved in corrections and in
the science of human behavior agree that a
maximum homogeneous population of 200
offers the best milieu for treatment . The larger
the institution population, the more its inmates
and staff lose their identity and individuality .
Conversely, the per capita cost of operating a
fully programmed institution that is too small
would be prohibitive . It is obvious that a com-
promise must be reached between the ideal
treatment population and the funding capacity
of the system .

A viable compromise is the satellite concept
of planning . This approach involves the break-
ing up of a large institution into several smaller
units, but still operating as a single adminis-
trative unit . Such a facility potentially has the
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Horizontal development as indicated by two different concepts unrestrained by site limitations but expressing
distinct levels of custody through massing .

One of the factors that influences the ratio
of cells to dormitory space is the extent to
which the institution has the staff and facil-
ities to gather information essential for inmate
classification . Since the total inmate treatment
and training program is conditioned largely
by custody requirements, its success is almost
wholly dependent on flexibility of custody
classification and handling of prisoners. When
such basic data about offenders is available,
management of the inmate population is made
easier, and housing assignments can reflect
the actual security problems which individual
offenders present.

Interior Cells These are usually placed back-
to-back in the center of the cellblock with a
continuous utility space separating the two
rows of cells . The utility space provides a
means of running plumbing, ventilation, and
electrical utilities in an area accessible for
easy maintenance . Plumbing fixtures are fitted
into the rear cell wall that defines the utility
space. The piping extends directly into the
chase, with tamper-proof pushbutton valves
the only item exposed within the cell . Wall-
mounted water closets are preferable to
facilitate cleaning of the floor, but where fix-
tures may be damaged through abusive use,
floor-mounted units should be installed. Mild-
steel grilles along the front of the cell admit
light and air, while allowing for maximum
supervision of the occupant . Continuous fresh
air should be provided by mechanical ventila-
tion through the front of the cell and exhausted
through registers in the back wall of the cell .
It is expedient to firmly anchor steel beds and
desks to floors and walls. Cell walls may be
constructed of mild steel plate Y, in . thick,
with vertical splice joints every 3 ft, or of
concrete or masonry blocks . Steel plate is
often more economical, requiring less space
than concrete or masonry and reducing the
cell-block length . Masonry is preferable for
noise control since its semi-absorbent sur-
face is able to reduce the high level of back-
ground noise, a characteristic of multiple steel
cells,

and, therefore, require the greatest security
and supervision, such as housing units, in-
firmary, control center, and main entrance .
However, some facilities, such as the dining
hall, may operate from 12 to 16 hours a day,
others will operate B hours a day for 5 days
during the week, while still other activities
will occur for only 3 or 4 hours during the
evening. By grouping the facilities in accor-
dance with the schedule of use and by carefully
planning access to these areas, portions of the
institution not in use during certain periods
may be closed off entirely to the inmate pop-
ulation, thus reducing the need for custodial
control .

BASIC ELEMENTS OF A CORRECTIONAL
FACILITY

Housing

The choice of inmate housing type is directly
related to several factors : the type of facility
planned, what programs, staff, and funding,
both for construction and for operation, will
be available . There are few guidelines regard-
ing the ratio of cells to dormitory space. The
guidelines that do exist often conflict, depend-
ing on the balance of priorities between main-
taining security, providing an effective rehabili-
tative environment, or having an adequate
professional staff . Planners will find that it is
impossible to satisfy fully all these criteria .

Individual cells are advisable for institutions
handling maximum-security inmates who re-
quire constant supervision. Inmates who are
not maximum-security risks and are allowed
more freedom of unrestricted movement in the
housing units can be housed in individual
rooms or in dormitories. Since jails and deten-
tion centers confine inmates whose require-
ments for supervision and control are virtually
unknown upon arrival, a fairly high propor-
tion of single cells or rooms is advisable, while
open institutions and minimum-security camps
can have a higher proportion of dormitory
space (see Figs . 9 to 15).

Security in a correctional setting can be ob-
tained in numerous ways : by technological
advances in electronics, such as audio- and
visual-monitoring systems ; by more effective
interpersonal relationships between staff and
inmates; by more effective inmate diagnosis
and classification ; and by providing achieve-
ment-oriented correctional programs .

Basic security control can be attained in
either of two ways . Primary reliance can be
placed on a strong perimeter security system,
with armed towers and sophisticated fence
alarm systems. This method permits the inner
compound area to be fairly open and allows
greater freedom of movement within . Relatively
little security is provided by internal structures .
Conversely, reliance can be placed on the in-
ternal structural security of the facility's units
themselves . This approach promotes minimal
controlled movement between units and, there-
fore, there is less of a need for a strong perim-
eter security, but inmate participation in the
correctional program is generally limited to
that which can occur within the respective
units.

Neither of these extremes is wholly appro-
priate for most institutions . The process of
zone control more closely approximates in
structure and operation the varied security
needs of diverse programs and services . There
are facilities that operate around the clock

Fig. 9

	

Flexibility must allow for growth in response to
program changes in the future .
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Fig. 9

	

Housing units are linked together to form two major recreation yards. (Abu Ghraib Central Prison, Baghdad.

Whiting Associates International, Inc , Architects, Litchfield Grosteld Weidner, Planning Consultants.)

Fig. 10

	

Zone control is established by the plan of this correctional institution, simplifying supervisory activity through-

out day and night. Zone 1, inmate housing units, dining hall ; zone 2, prison services and work areas; zone 3, reha-
bilitation facilities ; zone 4, administration, guard facilities. IMedium Security Prison, Leesburg, N.J ., Gruzen &
Partners, Architects .)
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Some suggestions for living spaces are shown above. A minimum of 70 sq ft is required per inmate . Layouts
and materials should reflect a concern for the privacy and dignity of the occupant .
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Fig . 13

	

Medium internal security . Seven rooms at upper level, seven at lower; group space and entry at middle
level, providing separation of private space from group space with staff supervision of movemarlts . (Guidelines for
the Planning and Design of Regional and Community Correctional Centers for Adults, University of Illinois .)

Fig . 12 Low internal security . Personal spaces with
potential for individual inside locking . Central group
space for informal or structured activity . (Guidelines for
the Planning and Design of Regional and Community
Correctional Centers for Adults, University of Illinois .)

Exterior Dells These are located on the outside
wall of a housing unit, each with a window .
A traditional arrangement consists of two rows
of cells with a central corridor, but new imagi-
native planning concepts are breaking out
of this mold by grouping cells around common
activity spaces or arranging them along single-
loaded corridors . Sliding or swinging doors
open into the cell and are fitted with vision
ports for nighttime bed checks . Toilet fixtures
are attached to individual pipe chases, back-
to-back for two cells, with access for main-
tenance . Furniture may be built-in or movable,
depending on the degree of security required .
Ventilating air, introduced into the center cor-
ridor, is drawn into the cells through door
undercuts and exhausted through a register in
the pipe chase . Walls are of concrete or
masonry units ; floors are concrete with a steel .
troweled finish . Cells may be provided with
radio speakers broadcasting programs from a
central station with a limited selection of ate-
tions .

Inmate ROOMS These are individual living
spaces that resemble college students' rooms .
Furniture is movable ; toilet fixtures are cen-
trally located for common use by the Members
of the housing group . Swinging doors can be
wood or hollow metal, and the room occupants
may have a key that controls the door lock, al-
though there is provision for an overriding
custodial deadlock . Rooms have outside win-
dows with sashes of varying degrees of secu-
rity . Radio hookups should be provided as
well as an electrical outlet for use of an elec-
tric shaver . Wall and floor surfaces ought to
be selected for durability and ease of mainte-
nance, but with a concern for livability .

Dormitories or Squad Rooms These should be
planned for ease of visual supervision, avoid-
ing, for example, double-deck beds because
of blind spots created by the high units . Each
inmate usually has a locker for his belongings,
which can be an integral part of his bed or
located in a bank of lockers . Beds are best

Fig . 14

	

High security . Cluster component arranged for close staff surveillance of functions by direct observation .
(Guidelines for the Planning and Design of Regional and Community Correctional Centers for Adults, University of
Illinois .)

arranged in informal groupings that permit
circulation and avoid a rigid grid pattern . A
floor area of 55 sq ft for each bed and its cir-
culation space is recommended . Maximum
densities of dormitories should not exceed 30
persons in a single group, and 20 persons is
even better . In order to provide a more livable
environment for each inmate and offer him
some privacy, lightweight panels can be
erected to form cubicles around bed areas .
Although this arrangement makes supervision
less easy, this problem can be solved easily by
orienting the open ends of cubicles towards
the control area . Chairs and tables ought to be
provided in dormitory areas particularly if there
is not an adjacent dayroom .

Housing Support Functions
In addition to the raw housing space required
for inmates' sleeping accommodations, certain
housing support functions are needed for the
operation of the unit . Each housing group
should have a casual recreation area, generally
called a dayroom, adjacent to the living quar-
ters . Dayrooms should allot a minimum of 15
sq ft of space per inmate and should contain
a large closet for equipment storage . Activities
that might take place in the dayroom are casual
games (cards, dominoes), ping-pong, television
watching, reading, and dining (as opposed to
central dining) . Separation of areas by noisy
and quiet activities is highly desirable .
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have their offices within the basic security
system of the institution, preferably near the
most vital area of his function . The deputy
warden in charge of custody would, for ex-
ample, have his office adjacent to the central
control room and the key control points of the
institution . The deputy warden in charge of the
inmate program ought to be located in the heart
of the institution so that he is not isolated
from the inmate population that he serves .
Similarly, administrative officers such as
directors of education, recreation, and voca-
tional training should have their offices located
within the operating areas of their programs .
An idea gaining acceptance is the inclusion

of arraignment court facilities within a deten-
tion facility . With a courtroom directly within
the portion of the institution under security,
the elaborate precautions involved in guarding
prisoners and transporting them to the courts
is unnecessary . The judge and attorneys come
to the jail instead. There are problems created
by admitting judges and attorneys within the
controlled zones of the institution, but these
are minor compared to the difficulties involved
in transporting prisoners to the courts .

CORRECTIONAL PROGRAM

Program functions include all areas of activity
which involve the professional treatment of in-
mates to influence change in attitudes and be-
havior . Some basic program functions in a
correctional institution are :

Counseling
Casework
Clinical services
Education
Vocational training
Work-release or study-release

Counseling

Counseling is the establishment of a direct

relationship, either at a personal or group level,

in an attempt to solve specific personal prob-
lems or develop over a period of time increased
self-understanding and maturity . Counseling
may be the natural outgrowth of personal re-
lationships between staff and inmates develop-
ing through day-to-day contact or the deliberate
structuring of groups for mutual discussion

of inmate and staff problems . Arranging living

accommodations in small groups provides a

natural setting for the development of counsel-

ing relationships between custodial staff and

inmates . Optimum size of the counseling group
seems to be from 8 to 12 persons, and a multi-

use space within the housing unit where such
activity can take place on a scheduled basis
is highly desirable . Each housing unit should

also include office space which can be utilized

for individual interviews and private discus-

sions .

Casework

Casework comprises services by profes-

sionally trained personnel (study, diagnosis,
and treatment of psychosocisl problems)
administered individually or on a group basis .
Casework activity involves obtaining the in-
mate's social history, solving immediate prob-

lems with family or other persons, exploring

problems of social adjustment, and providing

supportive guidance and information for re-

lease . In addition to the general institution
program, other situations aided by casework
services are presentence investigations of

Fig . 15

	

Small group living expressed by this design for a metropolitan correctional center . Each floor provides a full
range of program activities . (a) Typical living unit floor plan . (b) Typical $-man suite . (Federal Correctional Center,
New York City, Gruzen & Partners, Architects .)

Utility functions to support a housing unit

include group toilets (except for cells which
have individual fixtures), showers, and a jani-
tor's sink . In addition to these basic functions,
housing units may require closet space for
storage of clean and soiled linen and clothing,
depending on the institution's method bf dis-
tributing such articles .

It is recommended to provide small laundry
facilities near housing units utilizing commer-
cial machines so that inmates can do their own

personal clothing, particularly in a detention
center where an institutional clothing system

may not exist .

ADMINISTRATION

An essential first step in the planning of admin-

istrative functions for a correctional facility is

to determine the organizational pattern of
authority . The agency having jurisdiction over
the facility establishes the pattern, generally
without the participation of the planners, al-
though it will form the basis for space planning .

Administrative functions can be grouped
to include those facilities that are located out-
side of security controls of the institution,
and those within the basic security system .
Functions to be located outside of security
are those in which the staff needs to be acces-
sible to the public and requires ease of ingress
to and egress from the institution . Such func-
tions include those of the office of the head of
the institution, the business manager, certain
deputy wardens whose duties relate to the pub-
lic, and their various administrative, clerical,
and secretarial staffs .

Those administrative officers whose work
relates directly to the inmate population should
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Fig . 16

	

A suggested organizational framework for a correctional institution with a diverse rehabilitation program .

detainees (for probation), the reception pro-
cess, and post institutions I supervision
(parole) . Casework activities are most effec-
tively carried out in a centralized area that has
ready access to typing services and records,
although it is possible that a caseworker might
go to see his client in an interview room in a
housing unit .

Clinical Services

Clinical services rely on a professional staff
such as psychiatrists, clinical psychologists,
psychiatric nurses, occupational therapists,
and other specifically trained technicians.
These services provide intensive diagnostic
and treatment techniques to discover causes
and cures for individual maladjustments . The
clinical staff also provides guidance and sup-
port to other staff members to aid them in their
custodial responsibilities, including conduct-
ing sessions on personality theory and psy-
chodynamies for line personnel. Allowances
should be made in the maximum-security unit
of the institution for individual and group treat-
ment by the clinical services personnel. The
general inmate population could go to a cen-
trally located clinic .

Education

Education in prison is basic to any comprehen-
sive correctional program. From 10 to 30 per-
cent of all prison inmates are functional il-
literates with an inability to surpass minimum
test scores for the fourth grade. Only 1 to 3
percent have completed high school . Statisti-
cally, retardation in educational achievement
is highly correlated with the extent of crimi-
nal behavior . While the median school level

attained by the United States population as a
whole exceeds the tenth grade, prison inmates
have a median of eighth grade. This is a clear
indication that inmates would be better pre-
pared for today's job market and for the other
responsibilities of a noncriminal life if they
had more education (see Figs . 16 to 18).
Design standards for educational facilities

in prisons are the same as for other schools,
with perhaps more emphasis on flexibility,
such as interior partitions that can be moved
as the curriculum changes. A basic correc-
tional education program should provide for
the following subjects :

Academic.
General education
Institution orientation
Prerelease instruction
Commercial training
music
Health education
Arts and crafts
Dramatics
Audio-visual room

The educational unit should be located on a
major circulation corridor for maximum ac-
cessibility to inmates. Many classes will be
taught in the evening by the extension service
of a state university or by a teacher from a near-
by college . It must be possible to use the edu-
cational unit during these hours without undue
traffic through areas that are normally open
during the daytime only . A close connection
should exist between the educational unit and
the library . It is wise to make the audio-visual
room adaptable for a range of uses, with ample
ancillary storage space for additional chairs
and musical instruments . The music room,
of course, must be situated for minimum inter-

ference with classroom areas. Adequate space
ought to be set aside for the education di-
rector and staff. Toilets for inmates and staff
need to be provided within the unit to minimize
unnecessary movement through the main
entrance to the unit .

Vocational Training

Vocational training programs in prisons have
to extend beyond those operations which are
necessary solely for the maintenance of the
institution and prison industries . In addition,
the inmates' level of educational achievement
needs to be considered in assigning them to
training programs involving high technical
skills . Vocational program planning calls for a
careful analysis of current market conditions
to determine what jobs are actually available
to inmates upon release . This analysis includes
investigations of union and governmental
job restrictions because of certain criminal
histories .

Shop and maintenance areas should be sup-
plemented with adjacent classrooms and spe-
cial training facilities for instruction on new
techniques and procedures .
The regulation and inspection of tools are

critical functions in a prison . Since all tools
must be accounted for each day, they should
be stored on shadow boards which automati-
cally indicate when any tool is out of place.

Work Release or Study Release

These programs are usually administered
through correctional units detached from the
basic prison . These units house those inmates
who have qualified for a program of partial
release into the community in order to work
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Fig . 19 Library component utilizing individualized
reading-study area located remote from distraction
of entry circulation-active usage area near entry for
ease of access . (Guidelines for the Planning and De-
sign of Regional and Community Correctional Centers
for Adults, University of Illinois .)
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Teaching components include a multiuse instructional support unit, a mobile audio-visual unit, and a mod-
ular carrel unit for individual study. (Guidelines for the Planning and Design of Regional and Community Correctional
Centers for Adults, University of Illinois .)
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or study . This program is often administered
as a prerelease phase where inmates generally
ere transferred to the unit a short time before
their release . Work-release inmates must not
be mixed with regular prison inmates, since
they are often coerced by insiders to bring
in contraband from the outside .

Since the occupants of the work-release
units are free to work in the community, no
physical constraints are necessary in their
housing facility. The structure becomes com-
parable to a college dormitory, and often a pri-
vate residence is acquired for this purpose,
as long as it conforms to normal occupancy,
health, and fire standards .

Consideration should be given to locations
close to public transportation and within com-
munities where the neighborhood atmosphere
permits racially integrated housing . Space
needs to be provided for offices, recreation,
dayrooms, kitchen, dining room, laundry, and
storage, in addition to sleeping areas .

INMATE SERVICES

Library

Library services function as the information
and library materials center supporting the
total institutional program . The library will
provide a significant type of recreation for
certain inmates, especially those not interested
in or not able to participate in sports . The
heaviest use comes during the evening hours,
therefore, the library should be located so that
adjoining areas with limited operating hours
may be closed off without impairing access to
the library . The library is best located far from
such noisy areas as music rooms or work-
shops, but easily accessible to housing and
close to the educational unit .
The quantity of reading matter in a very small

facility, such as a small county jail or prison
camp, would be a small reference collection
supplemented by a program of book inter-
change from a general library . Larger facilities
need libraries with no fewer than 6,000 vol-
umes, or at least 10 books per inmate . Insti-
tutions with high populations of long-term
prisoners should provide a minimum of 15

Fig . 11

	

Educational component providing range of spaces in five sizes to offer choice of apace appropriate to Par-
ticular staff-inmate or inmate activity . Folding partition offers opportunity for larger group presentations or dialogues .
IGuidelines for the Planning and Design of Regional and Community Correctional Centers for Adults, University of
Illinois .)
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to 20 volumes per inmate . The institution li-
brary ought to have access to a general library
with a collection of at least 100,000 volumes
for reference or interlibrary loan service.
Seating space should be allotted for not less
than 5 percent of the institution's population,
with an allowance of 30 to 35 sq It per reader
for bookshelves, tables, chairs, and circulation .
(See Fig . 19 .)

Supporting facilities can include a librarian's
office and workroom, a magazine storage
room, end a listening room with record player.
Provisions should be made for transporting
books to the segregated maximum-security
and infirmary areas to serve inmates who can-
not travel to the library . In warmer climates
an outdoor area is highly desirable to serve as
a reading garden .

Commissary

This is where inmates purchase personal items,
such as cigarettes, combs, candy, juice, and as
many minor items as the administration wants
to stock . A commissary operation may be
centralized, so that inmates come in shifts
to make their purchases, or it may be the travel-
ing type, with a cart moving to and from the
housing units . As a variation of the centralized
commissary operation, inmates fill out request
slips in their housing area, the slips are then
taken to the central commissary where orders
are placed in containers and marked for the
ordering inmates . The containers are then dis-
tributed to them in the housing units .

A central commissary needs sufficient space
and display counters for inmates to see the
items available, so that they can order with-
out delay . If ice cream or cold drinks are sold,
refrigerated storage units must be provided .
Ample space must be allotted for storage of
stock and for the commissary officer's book-
keeping operation . (See Fig . 20.)

Barber

Barber facilities may be located centrally or in
individual housing units . If they are decentral-
ized, the chair(s) should be movable for storage
while not in use . Generally inmates shave
themselves, and barber services only apply to
haircuts .

RECEPTION AND DISCHARGE

The reception and discharge unit is the point
of institutional entry or departure for all pris-
oners . The entry process can be important
in determining the inmate's later attitudes and
behavior since it is his initial institutional im-
pression . The reception process involves book-
ing, examination, clothing issue, classification
interview, fingerprinting, photographing, and
assignment to a housing section . Sufficient
holding areas must be provided where incom-
ing inmates can congregate until the staff is
prepared to administer the reception proce-
dure . The holding areas require benches for
sitting and toilet facilities in each area . Show-
ers and drying areas should be provided at the
reception area, and an examination room and
doctor's office ought to be included for medical
examinations . Prisoners beginning the process
should not have access to those who have corn-
plated the process and are awaiting assignment
to a housing unit . Most institutions assign new
inmates to a special reception housing unit
where they undergo orientation, classification,
diagnosis, and withdrawal from drugs, as
required . Due to the high percentage of drug
addicts received by detention facilities, a major
segment of newly received prisoners will
undergo withdrawal, which is no longer a prob-
lem if methadone is administered . The with-
drawal period takes from 3 to 5 days, and medi-
cal observation must be maintained during this
time. (See Fig . 21 .)

to be supplied to accommodate 3 to 5 percent
of the total population that will be housed in
single rooms and wards . Areas need to be al-
lotted for the isolation of patients with con-
tagious disease, and special facilities for
psychiatric patients who require special secu-
rity and safety devices to prevent self-injury .
The range of treatment facilities will vary,
depending on general medical facilities avail-
able in neighboring communities . Normally,
major surgery is performed at a nearby general
hospital, although larger institutions may offer
partial or full operating suites for emergency
use. Basic treatment areas include general
examination and treatment, hydrotherapy,
physiotherapy, and eye, ear, nose, and throat
services . These areas should be closely related
to each other and under the direct supervision
of the office of the medical director . Support
facilities for these treatment areas comprise
an x-ray suite, an EKG-BMR room, a clinical
laboratory, and a pharmacy . The pharmacy
must allow for a secure storage for drugs .

In addition to general medical treatment, a
program of dental care requires a dental suite
consisting of one or more treatment rooms and
a laboratory . The dental suite should be adja-
cent to the medical waiting room . The dentist
will function more efficiently if he has at least
two chairs, thus permitting a trained inmate
helper to prepare the next patient for treatment .

MEDICAL SERVICES

The correctional institution has an explicit
responsibility to protect and maintain the
health of inmates and to prevent the spread
of disease among the prisoner population . Pre-
ventive medical services in a prison begin with
the physical examination of each newly re-
ceived inmate, encompassing any laboratory or
x-ray evaluations that may be necessary . Those
inmates who are found to be ill upon admission
should be placed in the infirmary for treatment .
The initial examination demands the identifi-
cation of chronic illness in new inmates, such
as a cardiac condition, tuberculosis, or diabe-
tes, as well as drug addiction .
The centralized medical facilities of a prison

consist of an inpatient and outpatient depart-
ment . The outpatient function consists of the
regular daily procedure under which inmates
who are ill or require medical attention can re-
port to the physician for examination and treat-
ment . In small facilities the physician may tour
the institution personally, but this is not as de-
sirable as having the inmates go to a central
facility for sick call . At least 10 percent of
an institution's inmate population may be
expected to report to sick call daily . An ample
waiting area that includes toilet facilities is
thus required for inmates waiting for medical
attention . Consultation and treatment rooms
should be located in close proximity to the
clinical laboratory, x-ray, and pharmacy areas .

Inpatient facilities ought to have a full range
of accommodations for inmates requiring for-
mal medical attention . Sufficient beds need

Fig. 20 A commissary component with adjacent stor-
age room for stack, corridor located for easy access .
(Guidelines for the Planning and Design of Regional
and Community Correctional Centers for Adults, Uni-
versity of Illinois .l
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A diagram showing inmate flow through the
reception component of a detention facility .
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FOOD SERVICE

One of the most important and difficult opera-
tions in any correctional facility is the prepara-
tion and serving of three meals a day to the in-
mate population and to the staff. Most of the
kitchen work will be done by inmates with vary-
ing levels of experience or interest, under the
direction of a steward and a limited staff. Food
service can be improved by providing voca-
tional culinary training as part of the correc-
tional program .
With few exceptions, the food preparation is

accomplished in a central kitchen facility
having major areas for receiving, storage and
preparation of food, cooking, dishwashing,
and garbage disposal . The amount of space
required for storage of foodstuff depends
upon the frequency and characteristics of the
food-purchasing and delivery program in the
institution .
The point of entry for receiving food items

requiring a substantial amount of storage
should be supervised by a storekeeper who
checks incoming deliveries against orders and
designates storage areas in the institutional
warehouse . The steward replenishes his daily
stock from the warehouse or, in smaller instal-
lations with more frequent deliveries, food
items are stored near the kitchen for continu-
ous use .
The steward supervises the main kitchen,

and his office should be strategically located
to promote this control, with maximum glazed
vision lights . Facilities for the inmate kitchen
detail generally include a lounge, classroom
(for special culinary instruction), and toilet .
Generally, these inmates will put on their
kitchen clothing in their housing unit, but some
institutions provide clothing in the kitchen
itself which necessitates inclusion of a locker
room .

There are several basic methods of inmate
feeding, each method having its advantages
and disadvantages . An appropriate choice
of methods depends upon consideration of the
correctional goals of the facility, types of in-
mates served, available custodial manpower,
and relationship to the overall program . The
basic feeding patterns are

Central dining room(s) adjacent to kitchen
Local dining roorns in housing units
Feeding in inmates' cells
A combination of the above

Central Dining

Central dining adjacent to the kitchen facili-
tates delivery of prepared food and return of
soiled dishes to the dishwashing area, gen-
erally located in the kitchen . Dining may take
place in a single room or be sectioned off to
reduce an excessively large group of inmates
congregating in a single space . The process
is usually carried out in shifts or on a continu-
ous basis where inmates leave after they have
finished with their meals and other inmates
take their seats . Careful planning allows a suf-
ficient area for inmates on line waiting to be
seated so that they will not interfere with in-
mates already eating . The institutional sound
system should be extended into the dining area
to enable broadcasting of announcements
and music programs .

Localized Dining

Localized dining in housing units eliminates
the problem of large numbers of inmates con-
gregating together and is more ideally suited
to the type of facility that promotes a correc-

tional program based on a group interaction .
The local dining room can be used for other
program purposes between meals . The distri-
bution of food from the kitchen is achieved by
heated food carts, which function as serving
steamtables in the dining area . It is generally
preferable to return dirty dishes to a central
dishwashing facility in the kitchen, since clean-
ing in accordance with health code require-
ments necessitates special equipment too
difficult and expensive to supply in dispersed
locations .

Cell Dining

Cell dining is the least desirable method and
should be restricted only to that small minority
of inmates who pose disciplinary problems .
Even for this group, cell feeding should be
avoided by providing a special high-security
housing unit with its own dining room . Thus
cell feeding will be restricted to the most un-
controllable inmates who generally are a very
small percentage of the total population .

Staff Dining

Staff dining is generally treated an a separate
function from inmate dining, except in small
correctional units that promote a close rapport
between staff and inmates . The staff dining hall
often is divided into areas for custodial staff
end areas for superior officers . These dining
facilities should be near a main traffic artery,
so that in case of an emergency there can be
quick access to the main control points of the
institution .

RECREATION

Recreation has been recognized as an integral
part of a good correctional treatment program .
It alleviates the dull monotony of prison life,
acts as a safety valve for the release of pent-up
energies that otherwise might lead to distur-
bances, and can be directed toward helping
inmates confront some of their personal prob-
lems . A well-rounded recreation program
should embrace active, competitive sports and
strenuous activities for all inmates who are
physically fit and interested . For those inmates
who cannot take part in active sports, correc-
tive physical fitness programs and other forms
of recreation ought to be made available .

Indoor facilities naturally are essential for a
full year-round recreation program . It is ex-
pedient to plan the gymnasium area for mul-
tiple program uses, so that movies and other
auditorium functions can take place there .
Without question, the most popular sport
among inmates is basketball, particularly when
the majority of inmates come from urban
centers . The main floor of the gymnasium
needs to be available for basketball, volleyball,
and other floor games, so a separate area
should be allotted for boxing, wrestling, and
weightlifting, another popular prison activity.
Spectator seating ought to be portable to in-
crease the maximum activities space when
seating is not required, yet easily brought in
for movies or shows . Lockers and showers
need to be supplied for inmates and visiting
teams .
To meet requirements for basketball and

volleyball activities, a gymnasium floor has
to be at least 60 ft wide and 100 ft long, with a
clear height of 20 ft . For competitive play,
a gymnasium floor length of 100 ft is desirable .
In addition to a main basketball court, allow-
ances ought to be made for side practice courts
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to accommodate a maximum number of users
at a time . Floor inserts will enable the quick
installation of a volleyball net as an alternate
activity .

Besides the indoor facilities, outdoor recrea-
tion space is necessary for a complete recrea-
tional program . On urban sites where outdoor
space is not available, It Is wise to use roof
surfaces to their maximum . These areas gen-
erally require fencing enclosures et the sides
and top . Where the site Is not restrictive, yard
and field areas should be provided to supple-
ment the indoor programs . It is expedient to
locate outdoor recreation fields adjacent to the
gymnasium if possible, to permit common use
of lockers and controlled distribution of ath-
letic equipment . The athletic field needs to be
adequate for football, baseball, soccer, soft-
ball, basketball, and handball, with smaller
activity areas for shuffleboard, horseshoes,
and bocci ball supplementing it .

VISITING

There are two basic types of visiting done in
a correctional facility, visits with family and
visits with attorneys end caseworkers .

Visits with family are encouraged to sustain
family ties until the inmate's release . Each in-
stitution establishes controls for the frequency
and length of visits, depending primarily upon
the staff available for supervision . Different
types of institutions and different kinds of pris-
oners impose varying custodial restraints,
requiring diverse visiting accommodations .
Some prisoners and visitors require separation
by physical barrier to maintain safe custody
and prevent passage of contraband . Others
can meet without incident in an informal fur-
nished living room where they may embrace
and sit alongside one another under observant
supervision .

Closed Visiting

Closed or secure visiting room consists of a
booth with a complete physical barrier separat-
ing the inmate and visitor . A large expense
of tempered or laminated glass permits visual
contact while aural contact can be effected by
telephone or microphone-speaker arrangement .

Open Visiting

Open visiting allows contact and normal con-
versation between inmates and visitors . Since
constraints are more relaxed, it is desirable to
provide an outdoor area adjacent to the visit-
ing room for use in warm weather . Visitors
should leave packages and handbags outside
of the visiting room, however, and for this pur-
pose an alcove containing small lockers is
attached to the visitors' waiting room . In some
instances, prisoners change clothing for visit-
ing and are thoroughly searched before and
after an open visit, a security measure intended
to guard against the introduction of contra-
band .

Conjugal Visiting

Conjugal visiting deserves serious considera-
tion for any sentence institution that hopes
to encourage normal sexual adjustment among
inmates . While the problems associated with
conjugal visiting are numerous and its prac-
tice under present prison regulations might
not completely fill the sexual needs of an in-
mate, conjugal visiting does allow a man to re-
tain his masculine self-esteem and reduce the
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need to establish it through homosexual con-
quests . These facilities should be totally re-
moved from the prisoner population and offer
complete privacy to the couples, with quarters

that do not reflect the institutional character

of the prison .

Attorney end Caseworker Visiting

Attorney end caseworker visitation ought to

occur in a central location close to the institu-

tion's main entrance to avoid excessive outside
traffic into the heart of the prison . The privacy

and confidentiality of visits between a prisoner

and his attorney must be completely respected,
and visiting rooms should be fully enclosed
with liberal glassed-in areas for visual observa-
tion by custodial officers.

RELIGION

The actual services that take place in e chapel
are only a small part of a complete religious
program, which includes religious education,
counseling, and contact with inmates' families
and visitors . The institutional clergymen re-
quire individual offices, preferably near the
chapel, to carry out their administrative re-
sponsibilities . In many institutions, the chapel
is used for other nonreligious functions and
may act as an auditorium or gymnasium . With-
in a limited physical plant, this may be an ef-
ficient multiuse of a space, but it is obvious
that if conditions permit, it is far more desirable
to designate a chapel area exclusively for re-
ligious activities . Separate chapels for each
faith group are preferable, but an interfaith
chapel can be equipped with a revolving altar
to serve the three major faiths .

SECURITY CONTROL

Security control in e correctional institution is
effected by every component of the institution,
including layout and design of building ele-

ments, details of operation and construction,
and the skilled and intelligent supervision of
prisoners by a competent staff .

Central Control

Central control is monitored by a control room
that functions as the nerve center of the insti-

tution . This area is constantly in complete op-
eration, acting as the custodial center for key
control, communications, alarm, and traffic

control .
The control room operates a series of elec-

trically interlocked doors to fully supervise

entrance and exit from the custody zone of the
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institution . Ideally, the control room should
have visual access along the major traffic cor-
ridors . If a system of closed-circuit television
is used to view key points in the institution,
the monitor screens also must be located in
the central control room . All institutional keys
should be stored in the key cabinet of the con-
trol room and furnished to officers at the begin-
ning of their tour of duty anti returned upon
tour completion . The communications network
of the institution, including security tele-
phones, public address systems, end paging
systems, ought to be controlled from this area,
as well as all alarm systems, including general
emergency alarms, and indicators for opening

key doors or operating elevators . It is wise to
locate a system of traffic control in or adjacent
to the central control room to indicate at any
given time the housing location of each inmate .

Firearms

Firearms should be stored in a secure deposi-
tory at the main entrance of the institution .
Many official visitors to a detention or sentence
institution will be in possession of firearms,
but these must never be permitted inside the

custody portion of the facility .

Vehicular Access

Vehicular access to an institution with a perim-
eter security enclosure should be through an
entrance vestibule with doors and gates at
each end, both of which ought never to be un-

locked at the same time . Frequently, large
vehicle gates are motor-operated, controlled
from a nearby tower or other control point .

Locks and Locking Devices

Locks and locking devices in correctional in-
stitutions ought to be fabricated and installed
by manufacturers who specialize in these de-
vices and have a proven record of satisfactory
installation . Prison locks should be of the dead-
bolt type, requiring the officer to turn the key
in the lock for positive proof of security . Lock-

ing devices for rows of cells are generally con-
trolled from cabinets at the front corridor of a

cellblock . Basic sliding call door locking de-
vices fall into four categories.

Manual Gang Locking All doors can be dead-
locked or unlocked as a group by moving levers
in a control cabinet . Individual doors are locked
or unlocked by a key at the door . Doors are
moved manually by the inmates .

Electromechanical Seective All doors are locked
or unlocked end operated individually or in

groups from switches in e control cabinet .

Any door can be manually unlocked or locked

by a key at the door without interfering with the
electrical operation .

Manual Keyless Selective All doors are locked

or unlocked and operated individually or in

groups by moving levers in a control cabinet .

Keyless Electric Selective All doors are locked

or unlocked and operated individually or in

groups from switches in a control cabinet .

There are means of unlocking and locking
doors individually or in groups in the event
of an electrical power failure .

SUMMARY

In the pest, when an architect was assigned
to a correctional project, he was relegated to
the status of technician or draftsman by the
corrections agency or local sheriff . He was
handed an outline of basic area requirements
and given instructions about their predeter-
mined functional relationships . He rarely
interviewed correctional staff representing the
various program disciplines and did not ex-
plore extensively any alternative solutions
to program requirements .
The result? In 1970 a survey of the nation's

4,037 jails found that 86 percent had no facili-
ties for recreation or even exercise, 89 percent
lacked educational facilities, 49 percent lacked
medical facilities, 26 percent were without
visiting facilities and 1 .4 percent even lacked
toilets .

Attempts have been made to liberalize end
develop programs hampered by archaic physi-
cal plants, where environment is measured
not by its effect on men, but by the strength
of steel . There the difference between maxi-
mum- and medium-security construction is
defined by the time it takes to cut through a
steel bar or by the height of s wall .

Change is apparent . Today's architect should
question the very need for a correctional in-
stitution to begin with . He should challenge
the program's constraints, including require-
ments concerning security, indestructibility,
location, and he should analyze the program's
capability to ensure that past mistakes are not
repeated . The era of the stereotype prison is
over . Each community must plan and design
in accordance with its own needs . New facili-
ties need to be drawn into populated areas
where professional staff, services, educational
institutions, and human contact can integrate
the offender into community life . The new
corrections theory is not based on brick,
mortar, and steel, but rather on the interaction
between skilled professionals and the of-
fenders within e therapeutic setting .
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Proper location of the incinerator enhances
acceptance by the public and results in econ-
omies in waste collection . A well-planned
physical layout facilitates efficient and eco-
nomic incinerator operation. Good design and
selection of appropriate building materials
promote a pleasing appearance end minimize
housekeeping and maintenance .

Site Selection
Public Acceptance Public acceptance is a most
important consideration in selecting an inciner-
ator site . A few suggestions for gaining public
acceptance follow .

1 . Choose a site where construction Can
conform with existing and planned neighbor-
hood character . In general, industrial and com-
mercial areas are more compatible with incin-
erators than residential areas. An incinerator
plant is usually classed as heavy industry,
and the evaluation of its location should reflect
this . Too frequently the vacant land surround-
ing an incinerator is later developed for resi-
dential or other restricted use, which creates
conflict . To avoid potential conflict, the un-
developed, surrounding land should be zoned
for industrial use.

2. Avoid choosing a site that may conflict
with other public buildings . The noise, lights,
and 24-hr work day of normal incinerator op-
eration preclude locating it near a hospital,
and heavy truck traffic makes incinerator lo-
cation near schools undesirable.

Centralized public works operations are de-
sirable . Often an incinerator plant can be
advantageously located near a sewage treat-
ment plant so that technical services may be
shared . There may be economies in locating
the incinerator near a garage where vehicle
repair facilities and personnel can be shared .

3. Where conflict with neighborhood char-
acter is unavoidable, the screening effects
of a wall or planting can reduce adverse ef-
fects and gain public acceptance. Good archi-
tectural design is itself a major asset in over-
coming potential neighborhood objection .

4. Institute an effective public relations
program. Before full site end design decisions
are made, proposals and plans should be pre-
sented through the press and for discussion
at public meetings. This would serve to demon-
strate management response to community de-
sires and a capability for operating an accept-
able facility . Presentation of alternatives along
with rationale for incineration may be sup-
ported by graphic examples and site visits to
successfully operating facilities .

Site Suitability Factors important to design,
but generally not of concern to the public,
are foundation conditions, topography, avail-
ability of utilities, building restrictions, drain-
age, and meteorologic conditions .

Soil and rock formations determine the type
of foundation required to support the heavy,
concernnarari load of an incinerator structure .

Incinerator Guidelines-Public Health Ser-
vice, U.S . Department of Health, Education,
and Welfare, Washington, D .C .

Failure to accurately determine foundation
conditions and design to them can result in
expensive modifications during construction
and, in certain cases, abandonment of the site
with its partially completed structure . Ground-
water conditions also affect design and cost .

Topography and meteorological conditions
must be considered in the location and the de-
sign of the incinerator. A flat site is apt to
require a ramp for access to the tipping floor,
whereas a hillside site can provide access at
various ground levels . Topography can also
ease or hinder the dispersion of gases and
particulates by the local atmosphere . This
aspect of plant location is complex and requires
the assistance of a meteorologist or air pollu-
tion control specialist, who can determine the
best stack height for the dispersion of gases.
Stack height determination requires consider-
ation of topography and legal restrictions,
such as those from Federal Aeronautics
Agency regulations, local building regulations,
and zoning .

Availability of public utilities may be e gov-
erning factor in site selection, since electricity,
gas, water supply, sewage disposal, and pro-
cess water disposal are essential to the incin-
erator process. Fuel such as gas or oil may
be required at some installations as an auxil-
iary heat source for the furnaces or as building
heat . Communication facilities must be avail-
able for fire and safety control and for coordi-
nating operations .
As in the development of any industrial site,

effective drainage of surface waters must be
an integral part of design . The site should not
be selected in an area subject to flooding un-
less the facility can be protected and access
remains available during high water.

Traffic Consideration The ideal location for an
incinerator is at the center of the traffic pat-
tern produced by the contributing collection
vehicles. A major argument already made for
incineration in comparison with land disposal
was that incineration can reduce the time and
cost of collection haul . This requires that the
incinerator be centrally located . This is not
always feasible for a variety of reasons. For ex-
ample, future growth and its effects on the col-
lection source must be considered .
A large plant may have literally hundreds of

vehicles delivering solid waste in relatively
short time intervals . Because of heavy traffic,
the plant must have adequate access to pre-
clude safety hazards in the streets of the area .
Special access roads may have to be provided
so that the trucks avoid heavily traveled high-
ways . Special consideration also must be given
to traffic impediments such as bridges with
low weight limits, restrictive heights of over-
passes, narrow pavements, and railroad grade
crossings with high-volume traffic . A location
that avoids commuter traffic is also preferred .
Thus, a plant located near the edge of the par-
ticipating community but readily accessible by
freeways or beltways may be better then one
centrally located . The same traffic considera-
tions apply to residue disposal . On-site dis-
posal is often not possible ; therefore, inciner-
ator residue and nonburnables must be trucked
to a landfill .

Plant Layout
An incinerator plant layout should promote
ease, simplicity, and economy of operation and
maintenance. There should be adequate room
for all parts of the operation. The structure
should harmonize with the surrounding neigh-
borhood and should be so oriented that un-
sightly parts of the building and operation
(such as receiving and storage) are not visible
to the public . In certain climates, it is advan.
tageous to orient the receiving area on the lee-
ward side of the prevailing wind . The on-site
road pattern should allow ready access to
scales and receiving area and an easy exit ;
one-way traffic is most desirable ; sharp turns
and blind spots should be avoided; and a large
parking apron should be provided outside the
receiving area to avoid congestion during peak
receiving hours.

Adequate drainage is necessary for surface
waters . Incinerator operation requires periodic
hosing of tipping floor, vehicle wash areas,
parking aprons, and ramps. The paving should
be sloped and contain adequately sized and
strategically placed drains . This is particularly
critical in cold climates where ice formation
could interfere with operations .

Maintenance end storage of trucks may be
inside the incinerator building or on the
grounds, but these areas must be located
where they will not hamper the operation of
the incinerator.

Building Design
The incinerator should be aesthetically pleas-
ing end should be constructed of durable, high-
quality materials and fixtures to reduce main-
tenance. Materials requiring a minimum of
painting or resurfacing, such as concrete, tile,
and noncorrosive metals, should be used .
Surfaces that require painting should have a
dense, durable finish . Corners and bases can
be coved to reduce accumulation of debris and
allow easier cleaning . Where possible, piping
and duct work should be enclosed .

Personnel Facilities Adequate facilities for in-
cinerator personnel are more a matter of con-
venience and may well represent the difference
between a working situation that is con-
ducive to efficiency and cleanliness as opposed
to one that may create an indifferent and inef-
ficient work crew . A clean locker room is
needed, with adequate toilet, lavatory, and
shower facilities . Lockers should have space
for storing hard hats, rain and winter gear,
and a full change of clothing . Sanitary facilities
should be provided for women who may visit
or be employed at the plant .
Lunchroom facilities should also be pro-

vided, along with a sink and suitable outlets
for coffee percolators . Drinking water should
be available on every floor and within 200 ft
of employee stations . The lunchroom, locker
room, shower, and toilet areas should be well
lighted and kept clean at all times to encourage
habits of cleanliness by the workmen. It is
often desirable to provide washroom facilities
convenient to collection personnel, weigh-
masters, and others .
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Control Room

	

many large incinerators are now
being built with glassed-in control rooms so
located that the incinerator superintendent
or shift foreman can readily observe various
operations . Because all areas of the plant or
operating conditions within furnaces cannot
be observed from one location, closed-circuit
television is used in some instances . The im-
portance of the glassed-in area (ventilated
and air conditioned) is not merely to provide
comfort to the superintendent and foreman
but to protect delicate recording instruments
from dust and to minimize the noise level in
an area where telephones are used . Written
records are also better maintained in an iso-
lated control room area . The control room
should be suitably equipped with remote read-
ing and recording instruments that provide
supervising personnel with the information
necessary to adjust the incinerator operation
if it is not performing suitably .

Administrative Offices and Conference Room In the
larger incinerator plants, sometimes the super-
intendent, foremen, and clerical workers need
an office to conduct necessary administrative
activates . Attractive decor and air conditioning
will improve morale and efficiency . Smaller
incinerators may effectively combine the op-
erating control room with space for administra-
tive activities .
At larger plants, a conference room for staff

briefings, safety discussions, and training pur-
poses is a worthwhile investment .

Weighmestaf S

	

Office

	

The

	

weighing

	

activities
may be conducted alongside the access road
outside the incinerator plant or at the entrance
to the turning and tipping area within the plant
proper . In either instance, the weighmaster
should have a facility with ample glassed area
to observe the movement of weigh scale traf-
fic. He should have ready means of communi-
cating with the driver, handling credit cards,
or making cash transactions .

Maintenance and Repair Facilkies Regardless of
the size of the incinerator, storage space for
electrical, mechanical, and refractory parts
and an enclosed area where repair and subas-
sembly may be performed must be provided .
For very large plants, separately maintained
storerooms for parts, electric shops, mechani-
cal shops, and enclosed refractory storage
facilities should be included . Where a large
municipality has a number of incinerators,
central maintenance and repair facilities for
major activities may prove economical . There
should be storage facilities for such items as
lawn mowers, skip loaders, mechanical sweep-
ers, refractories, pipes, insulation material,
and the various chemicals required for insect
and other pest control .

Laboratory

	

The incinerator must be so operated
that the environment is not polluted . Federal,
state, and local regulations are becoming more
restrictive . Surveillance of the water quality
of incinerator effluent is needed to ensure
pollution control, and a small laboratory and
testing equipment should be provided for this
purpose . Municipalities with several incinera-
tors should consider a centralized laboratory
facility .

Plant Exterior

Roadways, Sidewalks, and Parking Areas

	

In design-
ing the roads providing ingress to an inciner-
ator site, consideration must be given to peak

670

loading periods and types of vehicles that may
utilize the incinerator . Where possible, the
roadway system should be built so that the
traffic flows only in one direction, thus pro-
viding only one entrance and one exit . Arrange-
ments must be made for obtaining truck tare
weights without interfering with one-way traf-
fic flow. This is possible even where scales
are used, provided the trucks being serviced
all have established tare weights . When
transient traffic is being weighed, so that a
"weighout" is necessary, a roadway may be
provided within the site that will allow the
trucks to return across the scale for the second
weighing in the same direction as the normal
flow of traffic . All roadways should be suffi-
ciently wide to permit the passage of one
vehicle past another in the event that a truck
is stalled . Road grades should be suited to the
traffic operating on the grades. In general,
the grades for short-distance truck travel
should not exceed 7 percent uphill and 10 per-
cent downhill . Pavements should be hard sur-
faced, all weather, and designed for heavy
loads . Curbing, posts or guardrails should be
used to confine traffic to roadways .

Incinerator plants should be provided with
sufficient sidewalks to ensure that visitors
and plant personnel will be able to walk safely
about the premises without being endangered
by vehicular traffic .

Parking areas are generally divided into two
categories : (1) parking for administrative and
operating personnel, visitors, and temporary
parking for collection vehicles, (2) parking
for overnight storage of collection vehicles and
for equipment used at the incinerator site, such
as mobile sweepers. In areas with severe win-
ters, parking facilities inside heated garage
areas are desirable to permit proper mainte-
nance, cleaning, and protection of the collec-
tion vehicles .

Landscaping Perimeter planting around an
incinerator site presents a pleasing appearance
and reduces the noise of the truck traffic from
within the property . For maximum benefit and
to further enhance the appearance, trees and
shrubbery can be placed outside the fencing .
Provisions must be made in advance for ade-
quate watering and for access so that periodic
trimmings may be performed without unrea-
sonable expense. Built-in sprinkling systems
should be considered for lawn and shrub areas .

Fencing Where the incinerator plant is located
in an area subject to vandalism, peripheral
fencing with a minimum height of 6 ft is de-
sirable.

UTILITIES
For efficient operation, a municipal incinerator
requires certain utility services, which include :
(1) electricity for power and lighting ; (2) po-
table water for plant personnel and suitable
process water for spraying, heating, quench-
ing, cooling, and fire fighting ; (3) telephone
service ; (4) sewerage systems for handling
process waste and sewage, and storm sewers
for drainage ; (5) fuel for heating, hot water,
auxiliary heat for incineration, and possible
laboratory use . Each of these utilities supplied
to the incinerator site must be metered and
distributed safely and efficiently to all points
of usage at the site .

With increasing incinerator capacities and
with increasing use of sophisticated equipment
and devices, more utility services will be

required . The cost of providing these utilities
depends on the plant design and mode of op-
eration .

Electric Power

With few exceptions, utilization of incinera-
tor waste heat to generate electric power is
not practiced in the United States . The incin-
erator's electric power is obtained from other
sources .

Electric power requirements vary with the
degree of mechanization and the use of equip-
ment . Common examples of equipment requir-
ing electricity are induced draft fans, forced-
air fans, pumps, cranes, hoists, air pollution
control devices, and grate-driving mechanisms .
Allowance for future electrical needs should
be included in planning and sizing the electrical
distribution systems .

Water Requirements

The quality of the water required for incinerator
operation will depend on its use. Sources may
include : city water, on- or off-site wells, rivers,
lakes, and waste-water treatment plant ef-
fluents . The total amount of water required may
vary from 350 to 2,000 gal per ton of waste
incinerated, depending on design and opera-
tion . Incinerator operation requires a depend-
able water supply . An elevated water supply
serves this purpose and can be used for fire
fighting . When waste heat is used to produce
steam or hot water, the boiler feedwater and
makeup water will require extensive pretreat-
ment . Water for air pollution control equip-
ment, for gas cooling, and for dust control
sprays need not be potable but should be free
from suspended materials . Water used in the
incineration processes will increase in temper-
ature, change in chemical characteristics,
and will acquire solids . Treatment may be re-
quired before these waters are discharged .
The costs of water recycling and reuse should

be investigated . In reuse and recycling, treat-
ment should be effective in preventing clog-
ging, erosion, and corrosion of equipment .

Sewers

Preferably, the incinerator should be located
in an area served by sanitary sewers . Untreated
waste process water should be disposed of
through the sanitary sewer if the system is
capable of handling it . Storm sewers should
be used only for discharge of surface waters .

WEIGHING
An incinerator scale weighs incoming solid
waste and outgoing residue, including fly ash
and siftings . It may also be used to weigh sal-
vaged materials . Accurate and meaningful
weight records can be used to improve opera-
tion, to assist management control, to facili-
tate planning, and to provide an equitable
means for assessing fees . Weights are needed
for cost accounting, rating the effective capac-
ity of the incinerator, testing air pollution con-
trol devices, and making a materials balance
for the facility .
A management system making use of

weights can serve to regulate and control solid
waste collection and disposal . Good collection
scheduling and routing may depend on such a
system . Distribution of waste deliveries among
available plants requires prompt access to
weights of incoming material . Cost control
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to increase efficiency and eliminate excessive
expenditures of time and effort is dependent
on weight units .
Observation of the trends in quantity,

sources, end types of solid waste collected
will assist in planning for future disposal
needs. Weight records of residue assist in
determining the remaining life of residue dis-
posal sites and thus assist effective planning
as well as provide a means of calculating com-
bustion efficiency . If a community wishes to
charge other communities, private haulers, or
commercial haulers for using the incinerator,
the weight measurements will provide a prac-
tical, equitable means for assessing fees .

Scale Description
Scale Types

	

A small incinerator (50 to 100 tons
per day) may satisfactorily use a wood plat-
form, manually operated, mechanical scale and
keep handwritten records. At the other ex-
treme, large incinerators frequently use auto-
matic systems employing load cells, electronic
relay, and printed output . The electronic relay
scales allow for greater flexibility in locating
the scale platform in relation to the scale
house. Highly automated electronic scales
and recorders are more costly then simple
beam scales ; however, they are justified in
many ca-, hr-cause they are faster and more
drcurate .

Size and Capacity The scale should have suf-
ficient capacity to weigh the largest vehicle
anticipated to use the incinerator on a routine
basis. The platform should be long enough to
accommodate simultaneous weighing of all
axles. Separate axle loading scales, although
less expensive, are inherently inaccurate and
slow in operation. For simultaneous weighing
of all axles. the majority of collection trucks
could be accommodated with a 10- by 34-ft
platform . A 50-ft platform will accommodate
most trailers and semitrailers . Scales should
be capable of weighing loaded vehicles of up
to 30 tons .

Fig . t

	

Plan of tipping area and storage pits with crane.
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Accuracy

	

Theaccuracy and internal mechanism
of the scale and recording mechanism should
meet the commercial requirements for the state
or other jurisdictions involved . This is partic-
ularly necessary if user fees are based on
weight . Recommended scale requirements
have been outlined by the National Bureau of
Standards.

Platform The platform or deck of a scale may
be constructed of wood, steel, or concrete .
Wood decks are least expensive but least dur-
able . Many large truck scales have a platform
constructed of reinforced concrete .

Scale Pit Scale-pit walls are usually concrete
and should be set in a suitable foundation
to control settlement . A paved scale-pit floor
facilitates cleaning and maintenance . In all
cases, scale-pit drainage is essential . Scale-
pit depth should be sufficient to allow periodic
inspection and maintenance of the scales .
Access to the pit should be through the wall
or through a hatch on the platform . Gutters
around the edge of the scale pit to intercept
runoff from the deck have been used effectively
to ensure a dry, clean scale pit . Lighting should
be provided to aid in inspecting and maintain-
ing the scale mechanism and in cleaning the
scale pit.

RECEIVING AND HANDLING SOLID WASTE

Solid waste is delivered, usually during the day
shifts, in several types and sizes of trucks
and vehicles . The vehicles are first weighed
and then proceed to the tipping area . At large
installations, the trucks unload into a storage
pit, whereas at small incinerators, the prac-
tice has been to dump the waste directly into
the furnace charging hopper or onto the tipping
floor.

After the waste has been unloaded into the
storage pit, the material must be transferred
to the charging hopper . For incinerators with
charging hoppers located above the storage

pit, the transfer is usually performed by over-
head cranes . Some incinerators have the charg-
ing floor on the same level as the storage area,
and transferring is usually done with a front-
end loader or special equipment.
The solid waste is charged into the furnace

by dropping it directly through a gravity chute
or pushing it into the furnace with a ram. After
deposition, the waste is mechanically moved
through the furnace .

Tipping Area

The tipping area is the flat area adjacent to the
storage pit or charging hoppers where trucks
maneuver into position for dumping (Fig . 1) .
The area should be large enough to allow for
safe and easy maneuvering and dumping.

Dimensions Collection trucks tend to arrive
at the incinerator in large numbers during a
short time interval . To avoid a backup of
trucks, the length of the tipping area and stor-
age pit should receive careful design considera-
tion . The total length of the tipping area should
extend the length of the storage pit and, if
possible, beyond the pit. Width of individual
dumping spaces along the pit should be about
10 to 12 ft . These spaces should be clearly
marked . Support columns should be placed to
avoid interfering with dumping spaces .
The tipping area width should be greater

than the turning radii of trucks using the
tipping area . For single-chassis compactor
trucks, the radius is between 25 and 35 ft ; for
tractor trailers, the radius is between 35 and
50 ft . The minimum recommended width of
the tipping area is 50 to 70 ft ; if the space is
available, the width should be larger .
The entrance, exit, and ceiling of an enclosed

tipping area must be high enough to provide
the necessary clearance for dump trucks . Ceil-
ing height is critical at the edge of the tipping
area when the packer and dump bodies are
raised in the unloading position . A minimum of,
25 ft is recommended, but greater vertical
clearance may be necessary for some trucks .
Vehicle entrances and exits should provide a

minimum of 18 ft of vertical clearance. Exits
should be provided with warning devices, such
as hanging chains, to prevent careless drivers
from attempting to exit with raised dump
bodies . The entrance and exits should be
equipped with wheel guards to protect the door
jambs.

Tipping Floor Enclosure Enclosing the tipping
area should be considered . Climatic con-
ditions may make it desirable . In addition,
an enclosed tipping area is definitely recom-
mended for good public relations . Dust control,
odor confinement, and noise reduction effected
by enclosure will help make the incinerator
more acceptable to the community.

Other Aspects of Tipping Area Design

	

The floor of
the tipping area should be constructed to with-
stand the heavy loads placed on it ; it should
slope away from the storage pit toward a drain
so that the area can be regularly cleaned and
flushed. The floors are usually rough surfaced
for traction .

Because of the debris that accumulates in
the tipping area, the drainage system is re-
quired to accommodate large quantities of
wash water. The size of the receiving sewer is
critical if the discharge is to such a system .
Bar grates or other suitable devices can be
used to prevent large objects from being dis-
charged to the sewer and possibly obstructing
flow .
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Plan view and section view of bridge crane .
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Scattered dust and litter from the dump-
ing, recasting, and charging operations are
problems common to solid waste handling .
Provisions for cleaning the tipping area should
be considered during the design phase . Vac-
uum cleaning facilities, a compressed air sys-
tem for cleaning electrical contacts, powered
mobile sweepers, and flushers have been
successful in controlling the spread of dust
and litter .

Because of dangers involved in the handling
and dumping of large trucks in close quarters,
safety in the tipping area should be stressed
by the incinerator supervisor . Hold-down
chains or bumper picks are sometimes em-
ployed to prevent trucks from being tipped
into the pit ; however, use of these safeguards
is time consuming, and short ramps sloping
away from the storage pit at an angle of 8 to
12` from the horizontal will prevent mishaps
efficiently .

Most plants are constructed with a curb or
backing bumper along the entire length of the
pit to prevent trucks from backing into the pit .
This barrier must be high enough to prevent
trucks from overriding yet low enough to per-
mit the chassis overhang to clear the curb .
A height of about 1 ft is considered adequate .
The face of the backing bumper is usually verti-
cal or slightly concave to conform to the shape
of the wheel . The barrier must be durable
enough to withstand repeated impact and must
be securely anchored to prevent movement .
It should contain openings so that spilled
waste can be shoveled or swept from the
tipping floor into the pit .

Other measures to be considered for the safe
operation of a tipping area are : (1) designing
tipping area, storage pit, and crane to eliminate
possibility of crane bucket striking extended
dump body ; (2) using a traffic director at larger
incinerators ; (3) permitting the dump bodies
of packer trucks to be raised only when the
truck is in the unloading space .

Storage Pit

The purpose of the storage pit is to provide
a safe and convenient holding place for solid
waste before it is charged to the incinerator .
In a properly designed storage pit, waste from
numerous sources can be mixed to provide
a more uniform feed for the furnaces .

Capacity of the Storage Pit When the rate of re-
ceipt of solid waste exceeds the burning rate,
material must be stored for future processing .
The total space for storage depends upon the
amount of material remaining after the daily
receiving period and the amount that is left
unburned from day to day during times of
peak waste delivery . The storage pit is usually
designed to contain about 1 .5 times the 24-hour
capacity of the incinerator . If heat recovery
is practiced, the pit storage capacity should
receive special study to ensure a supply of
solid waste adequate to meet the heat demand
when waste is not delivered to the incinerator .

To calculate the necessary storage volume,
the unit weight of solid waste in the storage
pit must be known . The generally accepted
average unit weight of waste in a storage pit
is about 350 Ib per cu yd .
When designing storage pits, future changes

in waste density should be considered . As
noted, in recent years, solid waste density has
been decreasing .

Other Aspects of Storage Pits Storage pits are
usually rectangularly shaped because of crane
design and ease of construction . A rectangular
pit allows the crane supports to be constructed
with the use of the existing pit walls and brac-

672

ing . Some pits are divided into separate rec-
tangular units with charging hoppers between
units . With this design, a fire that may start
in a pit can be isolated, and pit cleaning is facili-
tated because of the ability to alternately empty
the pits .

The width of a storage pit usually does not
exceed 30 ft . Minimum width is usually 15 to
20 ft or wide enough to allow a monorail crane
to operate without being obstructed by the
overhang of trucks in the dumping position .
The walls of the pit must withstand the

external forces caused by water and soil and
the internal pressures of solid waste and water
in the pit, a condition that could occur during
pit fires . During crane operations, the crane
bucket may collide with the wall and crush
the concrete . Continuous steel plating or em-
bedded steel T-sections in the concrete can
protect areas of the pit subject to repeated
impact .

Fires occasionally develop in the pit . They
can be caused by sparks carried over by the
crane during the charging operation, by live
coals in the collected waste, or by spontaneous
combustion of stored waste. Smoke and heat
can damage the crane, break windows, and
ruin equipment . Crane damage can put the
entire plant out of operation for weeks or long-
er . The pit area should be equipped with an
adequate number of fire hoses of effective size .
The dewatering facilities must be adequate for
the expected quantities of water used in fire
fighting . Portable pumps help to remove excess
amounts of water .
The entire pit should be watertight and

sloped to troughs and drains for dewatering .
When a pit is constructed below grade, it will
usually be necessary to have a sump . Screening
devices to prevent material from entering the
sump are also recommended .
The sources of water and the resulting quan-

tities vary with the installation . When pits are
not watertight, leakage can occur as a result
of the positive hydrostatic pressure of ground-
water . Waste collected in wet weather may be
saturated, and vertical drainage will occur
in the pit . Water from dust control sprays also
enters the pit .

Cleanout facilities are needed to empty the
pit if the furnace equipment breaks down or
to remove unwanted items inadvertently
unloaded into the pit and remove saturated
waste after a fire. A loading shaft from the
charging floor to the ground level is useful for
unloading the pit and for hoisting heavy equip-
ment and material from ground level to the
charging floor (Fig . 1) .

Charging Methods

Solid waste is charged into the furnace by
several methods . In small installations where
the storage area is on the same elevation as the
charging hoppers, a front-end loader, vibrating
hopper and conveyor, or other mechanical
means are used . At larger incinerators, cranes
charge the solid waste .
Besides transporting solid waste to the

charging hoppers, cranes also nix and dis-
tribute the solid waste in the pit . This action
results in a more uniform burning material
and better utilization of pit capacity .

Crane Types The types most commonly used
are the monorail crane and the bridge crane
(Fig . 2) . The former is a fixed unit suspended
from a single rail that crosses the pit in only
one horizontal direction . The bridge crane dif-
fers from the monorail in that it can maneuver
horizontally in two directions rather than one .
The capacity of the monorail crane is usually
less than that of a bridge crane ; the width of
the storage pit is restricted to include only that
lateral area within reach of the open bucket .
Capital cost of a monorail crane is less than
that of a bridge crane, and at some incinera-
tors, its performance may be adequate .

Crane Capacity and Bucket Design

	

The size of crane
needed to operate an incinerator is a function
of incinerator capacity . Each continuous-feed-
type furnace requires a given number of bucket
loads at regular intervals . The size of the
bucket, therefore, is a function of the 24-hr
furnace capacity and number of bucket loads
per 24 hr . Once the size of bucket has been
fixed, the crane capacity can be specified . For
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example, a 4.5-ton crane is recommended for
use with a 2 .5 cu yd bucket .
The number of bucket loads that can be

charged during a given period depends upon
the number of cycles that the crane can make
during the charging operation . A cycle is de-
fined as the time for loading and lifting the
bucket, trolleying and bridging to the charging
hopper, dumping, and returning for another
bucket load . Typical cycles vary from 1Yi
to 3 min. To determine the cycle time, the hoist-
ing, bridging, and trolleying speeds must be
known, as well as the length, width, and depth
of storage pit. Typical hoisting and trolley
speeds are between 250 and 300 ft per min,
whereas bridge travel speeds may be as high
as 350 ft per min. In general, design criteria
do not require high speeds .

Incinerator cranes usually use the closed-
scoop bucket or a grapple. The closed scoop
is a clamshell with heavy steel lips usually
equipped with short teeth to increase pene-
trating ability . The grapple type is similar to a
clamshell but has much longer teeth, called
tines. This type has a considerably larger
capacity than an equally rated closed-scoop
bucket . The grapple is a poor cleanup tool
because of the length and spacing of its tines.
For cleaning purposes, the grapple can be
equipped with bolted-on pans .

Number of Cranes Crane downtime will stop
incinerator operations unless a standby crane
is provided . Nearly all installations with a
capacity above 400 tons per day (TPD) have
a second crane to prevent shutdowns. A sec-
ond crane is recommended for plants with over
a 300-TPD capacity . Because of high costs,
most small plants have only one crane. At
larger installations, a third crane is often justi-
fied, and nearly 50 percent of the plants with
over a 850-TPD capacity have three cranes .
With a second or third crane, space in addition
to the operating space required for the first
crane must be provided for the storage of the
units when not in service . The point of storage
for the nonoperating units must not interfere
with the operating unit .

Control and Operation

	

The crane can be operated
manually from a cab traveling with the crane
or form a remote fixed operating point. Manual
operation from a mobile cab has some advan-
tage over a remote fixed operating point. The
operator has better visibility, which usually
yields better and safer operation. Where the pit
is long, the distance judgment error is reduced
with mobile cab operation .
When a mobile cab is used, the operator

should have a safe, convenient boarding plat-
form . Since the charging operation may be
dusty and hot, the crane cab should be air-
conditioned .

Charging Hoppers

Charging hoppers are used to maintain a
supply of solid waste to the furnace. In batch-
feed furnaces, a gate separates the charging
hopper from the furnace and supports the
solid waste while the furnace is burning the
previous charge . Generally one hopper is pro-
vided for each furnace cell . In a continuous-
feed furnace, the waste-filled hopper and chute
assist in maintaining an air seal to the furnace
as well as to provide a continuous supply of
solid waste.
Most charging hoppers have the shape of an

inverted, truncated pyramid. The size of the
hopper opening depends somewhat upon the
size of the furnace, but it should be large
enough to prevent arching of oversized mate-
rial across the hopper bottom . Common hopper Fig . 3

	

Vertical circular furnace .
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openings measure from 4 by 4 ft to 4 by 8 ft .
The hopper should be deep enough to receive
a bucketful of solid waste without spilling over .
The charging hopper is generally steel- and

sometimes concrete-lined . Because of abrasion
from solid waste, impact from the crane buck-
et, and heat from the furnace, the hopper must
be constructed of rugged material and built
to facilitate repair and replacement .

Charging Chutes

The charging chute connects the hopper to the
furnace and may be nearly as wide as the fur-
nace, so that the solid waste will pass through
the chute without clogging . The discharge of
waste into the furnace is usually by gravity,
but reciprocating or vibrating feed mechanisms
may also be used . Several measures may be
taken to prevent solid waste from clogging
chutes . These include the use of smooth inside
surfaces ; corrosion resistant materials; and
vertical (or nearly vertical) chutes with increas-
ing cross section .
The charging chute, because of its proximity

to the furnace, should be protected against
extreme heat . For this reason, chute walls are
often water jacketed . A hopper cover or other
means of closure should be provided for ending
a burning cycle in continuous-feed furnaces .

FURNACES

Incineration is a controlled combustion process
for burning solid, liquid, or gaseous combus-
tible waste to gases and to a residue contain-
ing little or no combustible material . When
solid waste is exposed to a turbulent atmo-
sphere for a critical time period at an elevated
temperature, combustion occurs . During com-

bustion, moisture is evaporated, and the
combustible portion of the solid waste is
vaporized and then oxidized . Concurrent reac-
tions are the oxidation of metals and the oxida-
tion of such elements as sulfur and nitrogen .
Carbon dioxide, water vapor, ash, and noncom-
bustibles are the major end products of com-
bustion.

The combustion processes take place in the
furnace of the incinerator, which includes the
grates and combustion chambers . There are
numerous designs or configurations of fur-
naces to accomplish combustion, and, to date,
no one design can be considered the best .

Furnaces

Furnaces commonly used for the incineration
of municipal solid waste are the vertical cir-
cular furnace, the multicellrectangular furnace,
the rectangular furnace, and the rotary kiln
furnace. Although these furnaces vary in con-
figuration, total space required for each is
based on a heat release rate of about 18,000
Btu per cu ft of furnace volume per hr, although
heat release rates varying from 12,500 to
25,000 Btu per cu ft per hr have been used .
The vertical circular furnace is usually

refractory lined. Solid waste is charged
through a door or lid in the upper part (usually
the ceiling) and drops onto a central cone grate
and the surrounding circular grate (Fig . 3) .
Underfire forced air is the primary combustion
air and also serves to cool the grates . As the
cone and arms rotate slowly, the fuel bed is
agitated and the residue works to the sides
where it is discharged, manually or mechani-
cally, through a dumping grate on the periphery
of the stationary circular grate. Stoking doors
are provided for manual agitation and assis-
tance in residue dumping if required . Overfire
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air is usually introduced to the upper portior
of the circular chamber. A secondary combus
tion chamber is adjacent to the circular char"
her. Many furnaces of this design are in opera
tion .
The multicell rectangular type, also called

the mutual assistance furnace, may be refrac
tory lined or water cooled ; it contains two or
more cells set side-by-side, and each cell nor
orally has rectangular grates (Fig . 4) . Solid
waste is usually charged through a door in the
top of each cell . Generally, the cells of the
furnace have a common secondary combustion
chamber and share a residue disposal hopper,
The rectangular furnace is the most common

form in recently constructed municipal incin.
erators (Fig . 5) . Several grate systems are
adaptable to this form . Commonly, two or more
grates are arranged in tiers so that the moving
solid waste is agitated as it drops from one
level to the next level . Each furnace has only
one charging chute .
A rotary kiln furnace consists of a slowly

revolving inclined kiln that follows a rectangu
lar furnace where drying and partial burning
occur (Fig . 6) . The partially burned waste is
fed by the grates into the kiln where cascading
action exposes unburned material for combos .
tion . Final combustion of the combustible
gases and suspended combustible particulates
occurs in the mixing chamber beyond the kiln
discharge . The residue falls from the end of
the kiln into a quenching trough .

6r11105 and Stoking The grate system must trans.
port the solid waste and residue through
the furnace and, at the same time, promote
combustion by adequate agitation and passage
of underfire air. The degree and methods of
agitation on the grates are important. The
abrupt tumbling encountered when burning
solid waste drops from one tier to another
will promote combustion . Abrupt tumbling,
however, may contribute to entrainment of
excessive amounts of particulate matter in the
gas stream . Continuous gentle agitation pro-
motes combustion and limits particulate
entrainment . Combustion is largely achieved
by air passing through the waste bed from
under the grate, but excessive amounts of
underfire air contribute to particulate entrain-
ment . Some inert materials, such as glass
bottles and metal cans, aid combustion by
increasing the porosity of the fuel bed. Con-
versely, inert materials inhibit combustion if
the materials clog the grate openings . Mechan-
ical grate systems must withstand high tem-
peratures, thermal shock, abrasion, wedging,
clogging, and heavy loads. Such severe operat-
ing conditions can result in misalignment of
moving parts, bearing wear, and warping or
cracking of castings .

For design purposes, the required grate area
is approximated by dividing the pounds per
hour of solid waste to be burned by the pounds
per square foot per hour of solid waste the
grates are capable of burning. Ordinarily, the
design value for the grate loading will be
between 50 and 70 Ib per sq ft per hr . This
design value depends mostly on type of solid
waste and grate design, but it also depends
on the other elements of the furnace. The grate
loading is often expressed in Btu's per square
foot per hour . An average rating of 300,000
Btu per sq ft grate per hr is often used as a
design parameter.

Grate systems may be classified by function,
such as drying grate, ignition grate, and com-
bustion grate. Grates for solid waste incinera-
tion may also be classified by mechanical type.
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They include traveling, reciprocating, rocking,
rotary kiln, circular, vibrating, oscillating, and
reverse reciprocating grates ; multiple rotating
drums ; rotating cones with arms ; and varia-
tions or combinations of these types . In the
United States, traveling, reciprocating, rock-
ing rotary kiln, and circular grates are the most
widely used .

Traveling grates are continuous, beltlike
conveyors (Fig . 7) . A single traveling grate
does not promote agitation . Two or more
grates at different elevations provide some
agitation as the material drops from one level
to the next .

In reciprocating grate systems, the grate
sections are stacked like overlapping root
shingles (Fig . 8) . Alternate grate sections
slide back and forth while adjacent grate sec-
tions remain fixed . Like traveling grates,
reciprocating grates may be arranged in mul-
tiple-level series providing additional agitation
as the material drops from one grate to the
next .

Rocking grates are arranged in rows across
the width of the furnace, at right angles to
solid waste flow . Alternate rows are mechan-
ically pivoted or rocked to produce an upward
and forward motion, thus advancing and agitat-
ing the solid waste (Fig . 9) . Rocking grates
have also been arranged in series .
The rotary kiln has a solid refractory sur-

face and is commonly preceded by a reciprocat-
ing grate . The slow rotation of the kiln, which
is inclined, causes the solid waste to move
in a slowly cascading and forward motion .
The circular grate, in the vertical circular

furnace, is commonly used in combination with
a central rotating cone grate with extended
rabble arms that agitate the fuel bed (Fig . 10) .

A Rotating Cone
B Extended Stoking

Arm (Rabble Arm)
C Stationary Circular

Grate
D Peripheral Dumping

Grate
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Fig . 1

	

Typical plan for YMCA building: (National Council of the Young Men's Christian Association of U.S .A .)

Fig . 2

	

Site plan . (National Council of the Young Men's Christian Association of U.S .A .)



By IRIS ALEX, AIA., Building Consultant, and GLADYS L. BROWN, Health, Physical Education, and Recreation Consultant

BUILDING SITE

The decision to build a new building or to
undertake major renovations is the end result
of a long process of study, analysis, planning,
and fund-raising on the pert of the local YWCA.
The geographical location of a new facility is
determined by community needs for the ser-
vices to be offered .
The architect, it is hoped, will be involved

in the selection of the site . The YWCA may
have options on one or more parcels of empty
land or land with existing structures on it . The
following factors should be taken into account
in choosing the site :

" Proximity to public transportation and
availability of parking facilities . Depending on
the locality, participants will arrive by bus
or other available means of public transport
or by private car. Since the building should
attract all kinds of people, easy access to it is
of prime importance . If the lot is not large
enough to accommodate parking, there should
be parking lots in the vicinity .

" Size of site . The site should be large
enough to accommodate the proposed build-
ing, any possible future additions, on-site park-
ing if required and desired, and outdoor activity
space if this is included in the program.

. Visibility. The site should be easily seen
and easy to find . There should be adequate
road frontage for the building and for driveway
entrances . Identifying signs should be visible
from a distance .
When the building site is the property where

the present YWCA building is located plus an
adjacent lot, and the present building is to be
demolished and replaced, careful consideration
should be given to building the new structure
in phases . Since the YWCA is a membership
organization, a long interruption of services
is detrimental. It is desirable to be able to carry
on programs as long as possible and with as
little disruption as possible in the old facilities
while the new building is in the construction
process. If the size of the site does not allow
for phased construction, then the YWCA will
have to move to temporary quarters .

GENERAL DESIGN PRINCIPLES

Thoughtful consideration should be given
to the things the YWCA wishes to express
through a building as well as to its adaptabil-
ity and usefulness for the activities it is to
house. The building should be a friendly place,
attractive to different kinds of people . As a
community investment, it should be designed
for maximum use et minimum operating cost .

It should be designed so that people coming
to it or just going by are aware that it is a busy
place. Offices at the front of the building pre-
sent a dark and lifeless appearance after office
hours even though the rest of the building is
teeming with activity . If it is evident from the
outside that something is going on within,
potential users will be more apt to investigate,
and the contributor to the building or to the
community fund will feel that he is helping to
provide something that is really being used .
Maximum effectiveness in use of staff time

is essential . The element of control of the build-
ing should be given major consideration, so
that staff on duty at a front desk can be alert
to all people coming into or leaving the build-
ing. Additional exits for safety should be under
the control of the person supervising the area
during the periods when such exits are open .
When space is provided for drop-in use, it
should be located within the range of vision of
either the front desk or a staff office during
the time it is open . Program staff offices should
be related to the activity areas to be super-
vi9ed by the staff member . This gives oppor-
tunity for the supervision of the groups and for
informal contacts with individuals before and
after the activities .

Ease of maintenance is important, especially
in small buildings not requiring the full-time
services of an engineer or janitor . Heating
should be as automatic as possible ; mechanical
equipment should permit operation with mini .
mum attention and upkeep . In the long run it
will save both money and man-hours if port-
able equipment is stored in a location related
to its use, even though that may be more expen-
sive to provide than a single storage room .

Since the building will be used by individuals
of all ages-from toddlers to the infirm-de-
tails of construction should be designed so as
to avoid offering temptation to the young.
Everything from light switches to swimming
pools should be viewed as having potential
"attractive nuisance" qualities, and all possible
safeguards should be provided . Rooms to be
used for public meetings should be on the main
floor, if possible, or otherwise readily acces-
sible and located so as to reduce unnecessary
traffic .

Interior construction and decoration should
provide a colorful appearance and at the same
time be durable and easy to maintain . Many
materials now in use can make an attractive
looking building and still meet the require-
ments of ease of maintenance . Furnishings can
be both sturdy and attractive. The feminine
touch can be achieved without wallpaper and
ruffles or fragile furniture . Ingenuity in plan-
ning is required ; it pays off both in long-term
satisfaction and in economy of operation, so
that the maximum possible amount of the
yearly budget can go into staffing and other-
wise supporting the program. (See Table 1 .)
Another essential point is flexibility in use,

with the amount of space for single-purpose
use kept to the minimum. Additional storage
for equipment for several groups, features that
can be shut off from a room, or flooring and
other elements in construction may increase
the original cost of a single room but may
greatly enhance its use. The standby cost of
single-purpose rooms with limited use is even
higher in the long run end is an extravagance
during the life of the building . Wherever pos-
sible, the plan must permit flexibility so that
later adaptations or modifications can be made
without undue expense or waste.

MAIN ENTRANCE AND LOBBY

The front entrance should be inviting and
accessible, avoiding steep steps end providing

sufficient platform space on the outside so that
there is adequate clearance for doors that open
out. Access for the handicapped must be pro-
vided. Doors should be sturdy but not too
heavy. They should give some vision into the
immediate lobby into which people enter.
Space inside the doors and on traffic lanes

to other parts of the building should be suf-
ficient and routed to cause a minimum of con-
gestion at periods of peak use. Since the trend
is away from huge lobbies and lounges, space
actually needed for traffic should be achieved,
insofar as possible, by planning for maximum
use rather than for large areas. To avoid a
"sitters' lounge," which tends to attract people
who do not participate, only a limited lounge
space should be planned, with the furnishings
so arranged as to avoid interference with the
traffic lanes. Wall space for displays and bul-
letin boards should be provided in the lobby.

The main entrance should be located care-
fully so that it is accessible to the street and
to any parking area nearby, either one on the
building site or a public lot in the neighbor-
hood . If most participants arrive by car, it is
important that they reach a main entrance by
the shortest route from their cars . Very often,
people find a side or rear door more conve-
niently located and enter the building by that
means, thus complicating the control of traffic
in the buildings . Have the lobby so arranged
that the entrances from the street and from the
perking area can easily be supervised from
the reception desk . (See Fig. 1 .)

RECEPTION DESK

The main front desk is both a key public rela-
tions contact and a control point for the entire
building . It should be located so that people
entering the building can find it quickly and so
that the lobby and lounge are within the line of
vision of the front desk staff .

The size of the main desk area will depend
upon the volume of use and the number and
kinds of services to be performed there. In a
large building, especially when the front desk
serves both an activities and a residence build-
ing and/or handles registration for activities
involving large numbers of people, the counter
should be large enough to permit two or more
people to give service at the same time . It
should be located so that traffic flows in one
direction and people will not crowd in front of
it, impede movement, slow down the service,
or cut off the view .

Equipment should be planned and con-
veniently located for service at slack periods
when a minimum staff is on duty and must be
alert to what is going on in the lobby . If there
are times when the person covering the counter
must also operate the switchboard, it must be
placed where she can save steps yet watch the
lounge . Mailboxes, storage space, and file
boxes or drawers for registration cards should
be readily accessible . If, during their slack
periods, the front office employees do any of
the processes for large mailings, counter space
should be provided away from the congestion
of the regular working equipment. Provision
should be made for the easy and safe handling
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of cash and the issuing of receipts . An adjacent
office is needed for the office supervisor and
for jobs requiring concentration, such as
record keeping or the counting of money. It
is better to have the safe located in this office
instead of in the main desk area . Sufficient
storage space should be provided for supplies
and equipment.

SPACE FOR BUSINESS AND ADMINISTRATION

Whether a business and purchasing office
should be in the same area as the main desk
and its related office space will depend on the
size of the association and the number of
people employed . In a small building, offices
can be planned so that people doing several
kinds of jobs can work nearby . Such a plan may
include space for mimeographing and assem-
bling, record keeping, bookkeeping, and other
business or administrative tasks. In a large
association with a sizable volume of business
and a number of staff employed in the different
kinds of operations, it will be better to locate
the business and administrative offices else-
where and in relation to each other so that as
much of the main floor as possible can be kept
free for activities . (See Fig . 2.)
Lavatory and coat storage space should be

provided for the use of the staff in each total
unit of offices .

Administrative offices should be provided
for all administrative staff . The offices of the
executive and any associates or assistants and
the related clerical staff should be located so
that they are accessible to the people who
need to come to them but away from major
activity areas. When possible, it is also advis-
able to have a separate office for the president,
with a desk of her own and a telephone so that
she can have privacy when she needs it . Some-
times this office can be used by other volun-
teers or staff . If the volume of work of the

treasurer is large, she needs an office or a desk
in the business office .

Storage space is essential in administrative
offices, and small offices uncluttered by needed
materials or equipment can provide a better
work setting than large floor spaces with make-
shift storage arrangements . Offices of pro-
fessional staff should not be arranged so that
they give a sense of remoteness or inaccessibil-
ity . The offices for clerical staff should be
adjacent to those of the professional staff with
whom they work, so that they can work effi-
ciently and screen unnecessary interruptions .
If counseling or other individual services are
offered, the office for that staff will need to be
readily accessible to the hesitant or timid
person and ensure a degree of privacy and
freedom from interruptions . It is essential for
a counselor to have an attractive private office
for individual consultations . (See Fig. 3.)
The offices for the administration and man-

agement of the business and property of the
association have been described at this point
because of their relationship in a small build-
ing. Their exact location in larger buildings
will vary according to other features . In any
event, they will occupy a relatively small space
as compared to that used for activities . The
amount of space for administration and man-
agement may be increased where offices for
metropolitan staff are housed in the central
building . The total ratio of office to activities
space should be studied in order to achieve
maximum use of the building for program
but also enough office space to serve the
requirements of good administration .

SPACE FOR ACTIVITIES OR GROUP USE

The number and types of rooms to be included
for program use will be determined by the
space budget previously prepared by the
YWCA building committee and the degree to

which multiple-purpose use can be made of
each area .
Few buildings, even large ones, should have

big rooms for single-purpose use. An audi-
torium with slanted floor and permanent seat-
ing is a luxury unless there is such heavy
demand for it that it will actually be in use a
large amount of the time .
The largest room for which an organization

should make provision should be one that can
house several kinds of activities and will be
used to maximum capacity frequently enough
to justify its inclusion in the plan . It is not
advisable to consider providing for the largest
group the association will want to assemble
at any one time or even several times during a
year . It is less costly to rent that kind of space
elsewhere in the community for a limited num-
ber of events than to construct and maintain
space that will in all or in part be standby space
during most of the year .
The same principle applies to construction

of health education facilities for competitive
sports that are limited in the agency program
and for which other community facilities are or
should be made available .
On the other hand, a roar" for mass activities

of several kinds can be justified, especially if
it can be converted into two or more smaller
rooms for other types of groups to use in
between times.
A large multiple-purpose room in a building

without a complete health and recreation de-
partment may have to be used for gym classes
and also for mass activities . In order to make
it useful for other things, there will be some
limitations on the kinds of gymnasium pro-
grams and equipment that may be used . How-
ever, unless the primary use is for health educa-
tion programs, it is probably too expensive to
provide the special features required for com-
petitive sports or other activities involving
high-cost facilities that will not give maximum
return on the investment .
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TABLE 1

	

Recommended Finish Schedule for General Areas't

ties . A stage high enough to be seen from the
back of a flat-floor auditorium will usually have
room for some storage under it . Dollies which
can easily be rolled in and out of such space
save labor in setting up and clearing the room .
If a portable stage is used, storage space must
be provided .

If games or other activities may take place
in the room, there should be adequate storage
for that equipment . This may sound like a lot
of storage, but it must be provided somewhere
and more storage can result in more use of the
available floor space for program . Proximity
of storage to location of use can save time and
effort for the maintenance staff and speed up
the conversion of the space for different uses .
Checkrooms should be considered in rela-

tion to the large room and to other parts of the
building . It is more economical to provide small
checking areas located near activities space
than to have one large checkroom requiring
an attendant even at times of minimum use .
Portable racks within sight of the groups or
supervisor may be practical and can be moved
into temporary checking areas when there is
unusual demand . A checkroom should not be
located in a heavy traffic area and should have
a marked one-way traffic lane when a large
group is to be served . A kitchen should be
located for ease of service to the large room,
directly connected with it or adjacent to it .
Food should not be carried a great distance or
across a hall or other space where people may
be congregated or passing . Such functions will
not necessitate a continuous or even frequent
use for the kitchen and do not require elaborate
refrigeration to carry over perishable foods .
There should be a service entrance so that
deliveries can be made and waste removed
independently of the main lobby or heavy
traffic lanes . It should be controlled when
deliveries are being made . A buzzer connection
should be installed to the main office facilities

tion is given to the particular requirements of
each .

For use as on auditorium, the size and type of
stage and dressing rooms will depend upon
whether the room will have frequent use for
dramatic productions . For frequent use, a
permanent stage with accessible dressing
rooms is recommended . Dressing rooms can
be designed for other uses provided there is
adequate closet and storage space for each use .
Adjacent storage space must be provided for

stage properties and surplus chairs in order to
clear the room for dances and similar activi-

Adequate public toilet facilities for women
and men should be provided in a location con-
venient for participants in activity areas . These
should not be located too close to the front
entrance and/or out of sight of the reception
desk or some other control point .

Multipurpose Room
A room that can be used for dances, for infor-
mal mass activities, or as an auditorium and a
banquet room can be designed to serve all
those purposes satisfactorily if proper atten-

Fig. 2

	

Oakland Branch, YWCA of Metropolitan Detroit, Michigan . Entrance area, offices, child care. Branch build-
ing- 1O'Oell, Hewlett & Luckenbach, Architects .)
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Entrance vestibule . . . . . .
Lobby, Lounge . . . . . . . . 2 1 1 1 1 1 1 1 1 2 1 1

Corridors . . . . . . . . . . . . 1 1 1 2 1 1 1 2 1

Offices . . . . . . . . . . . . . 1 1 1 1 1 1 2 1

Activity, class,
club rooms . . . . . . . . . . 1 1 1 2 1 1 1 1 2

Child care room . . . . . . . 1 1 1 2 1 1 1 1 2

Multipurpose room . . . . . 2 1 1 1 1 1 2

Crafts rooms . . . . . . . . . 1 1 1 1 2 1 1 1 2 2 2

Storage . . . . . . . . . . . . 1 1 1 1

Service areas . . . . . . . . . 1 1 1 1

Toilets . . . . . . . . . . . . . 1 1 2 1

1 2 -- Order of preference .
tPainted surfaces to be kept to minimum .
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to call a janitor to take deliveries so that he will
not have to waste his time waiting for them .
Storage for dishes can be provided by cup-

boards that open in the dining area or are adja-
cent to an opening for transfer to the dining
area . The size and arrangement of other kitchen
equipment will depend somewhat on the kind
of service planned. If it is to be catering ser-
vice, the total preparation of a meal may not be
done on the premises . Sufficient heavy-duty
equipment should be provided for normal use,
but again it is not advisable to install all that
would be needed for the unusual events .

Smaller Activity Rooms

Other rooms will be needed for small-group use
and should be so arranged that they can be
combined for different sized groups . A room
that can be used for meetings of 150 to 200
people can be divided to form several small
units. Good-quality acoustic folding partitions
for dividing rooms can make the smaller units
satisfactory for simultaneous use.

Entrance into each section of the room must
be from a hallway, so that no group will be dis-
turbed by people passing through and so that
one or more sections need not serve as a
passageway .

If several types of groups are to use the
rooms, each group should have the equipment
it requires, and the equipment adapted to
several uses should be available as needed.
A craft room has frequently been considered
a single-purpose room, especially if, in addition
to sinks, benches, and other usual equipment,
the organization has a kiln or machinery for
crafts . It is possible, however, to group these
pieces of equipment at one or both ends of the
room and shut off those areas with movable
partitions that can be locked in place, thus
converting the remaining area into a room
for classes or other small meetings . Drying
racks for craft products should be out of reach
of the curious but accessible to the craftsmen.
A well-organized display arrangement can offer

stimulation and new ideas to others . A similar
plan can be used to convert activities space
for use as a chapel or quiet room . An altar or
other arrangement for worship that can be
opened for use when the room becomes a
chapel might be at one end.
The rooms used by several groups and the

special-purpose areas should be grouped to
facilitate supervision of the activities and pro-
vide a variety of programs close together .
Meeting rooms, classrooms, craft and similar
space should in general be located on one floor
or on consecutive floors to permit ease of
movement from one area to another and to limit
the amount of elevator use (where there is one)
and/or stair climbing .
Food service is needed in relation to program

activities, and building plans should provide
facilities for it . A kitchen that can be used for
meals for large groups should be related to the
area that will be used for such affairs . Kitchen-
ettes should be provided to serve small groups,
and if a residence is to be included in the plan,
cooking facilities must be furnished for perma-
nent residents . A snack bar adjacent to a drop-
in lounge or recreation space may be provided .
Vending machines are often included in the

program, and electrical and plumbing connec-
tions should be provided in locations where
machines may be installed.

CHILD CARE FACILITIES

If a program is to be carried out for mothers of
young children, a nursery with special lavatory
facilities will be required . The proper standards
are essential, both in the building arrangement
and the supervision, and should meet local
ordinances and health department require-
ments. If the space is to be used for other pur-
poses, the special equipment will require
storage space where it can be out of the way
and properly protected . (See Figs . 1 and 2 .)
Local ordinances dictate the space allotted

per child, the maximum number of children per

room, and special facilities to be provided .
An outdoor, enclosed play space adjacent to
the indoor facilities is desirable .

HEALTH, PHYSICAL EDUCATION, AND
RECREATION FACILITIES

If a YWCA is planning to include HPER facil-
ities, particularly a swimming pool in new
building plans, or to add these facilities to an
already existing building, meticulous research
and care must go into choosing construction
methods, mechanical, electrical, and filtration
systems, finishing materials, and into design-
ing the area for the best traffic flow and use of
space. (See Figs . 4 to 6.)
The operating costs of HPER facilities are

rarely subsidized by the local community chest
agency, and the YWCA must pay all operating
and maintenance costs for these facilities
out of the income from classes and rentals .
Since construction costs are so high for these
facilities, the design must provide for the maxi-
mum utilization of teaching-staff time and ease
of maintenance and operation by the custodial
staff .
There should be an easy flow of traffic from

the main lobby. Having the swimming pool
visible from the lobby will attract participants .
Spectator space in the natatorium is desirable
if the budget allows for it .

It is preferable to have the entire HPER unit
on the ground floor. If this is not possible,
the locker rooms and swimming pool must be
on one level, and the gymnasium or multipur-
pose room, dance and exercise studios can be
located on a different floor but with a means
of access directly from the HPER lobby area .
It is important to avoid cross traffic of partici-
pants in gym attire with other traffic in the main
lobby.
The HPER facilities should be so situated in

the building that they can be open for rental by
outside groups when other parts of the build-
ing are closed .

Fig . 3

	

YWCA of Greater Pittsburgh . Office floor, large metropolitan association. ISkidmore, Owings and Merrill,
Architects .)
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for's closet and storage, choice of materials .
12 . Provision far handicapped people . No

barriers in form of steps or narrow doorways .
Provide adequate turning space for wheel-
chairs, handrails, etc .

Specific recommendations for locker and
shower rooms:

1 . Gang units vs . private facilities . Gang
units have proved satisfactory, but a few show-
ers and dressing booths should be included
in women's locker rooms. Recommended is a
U-shaped unit, with two or three dressing
booths set between rows of lockers . (See Fig .
7 .) Gang units can save a great deal of space.
In the case of locker room remodeling, often
two locker and shower units can be installed
in the space formerly occupied by a single unit
with private facilities . Supervision and mainte-
nance are made easier, and costs are reduced .
2. Shower rooms. These should be so lo-

cated that they cannot be bypassed by persons
entering swimming pool . Doors from the
shower rooms must be located at the shallow
end of the swimming pool . Adequate floor
drains must be provided . Temperature of water
should be thermostatically controlled to pre-
vent scalding .

3. Drying room . This should be placed
between showers and locker room to keep
dressing area dry. Participants remove suits
here and dry off before returning to lockers .

4. Lockers. Ideally, most lockers should be
the long type. Some short lockers can be used
if space is limited . These can be used by chil-
dren . Lockers should have sloping tops to facil-
itate maintenance and should be set on raised,
coved bases . Lockers finished in bright colors
are an excellent means of providing a cheer-
ful atmosphere . Benches can either be floor-
supported between rows of lockers or canti-
levered from the base below the lockers.
5. Toilet facilities . Two seta of toilet facili-

ties are needed, one "wet" and one "dry ." The
wet unit can consist of a single toilet without
washbasin located off the shower room . The
user reshowers before going back to the swim-
ming pool . The dry unit is located near the
locker room entrance and makeup area and
contains washbasins in addition to toilets .
Toilets should be wall-hung and partitions
ceiling-hung to facilitate maintenance .
6. Makeup area . This is an essential area and

should be located out of the main traffic flow .
Adequate space should be provided to accom-
modate large groups . Provide deep shelves
at standing height and adequate mirror area .
This should be located in the women's locker
room but should also be available to the second
locker room when both are used by women
and girls .
7. Hair dryers . These should be located adja-

cent to the makeup area . Automatic, wall-hung
dryers are recommended and should be set at

1 . Separation of wet (barefoot) traffic and
dry (shod) traffic .

2. Coed facilities . Where coed activities
are increasing and other occasions include
both men and women, adequate toilets,
shower, and locker rooms must be provided .
The space should be designed so that it can be
thrown together for use by large groups of
women and girls, divided into entirely separate
units, or so that a small unit can be closed off
when the larger space is used as a single unit .
Concentrate makeup space and hair drying
equipment where it will always be available
to the women.

3. Determination of normal peak load of
users. Estimate can be based on the number of
people expected for swimming and other
classes scheduled within a two-hour interval
during popular program hours. This figure
should determine the approximate number of
lockers needed . The extent of private vs . gang
facilities to be offered (depending on local
community's custom), the kind of lockers (long
or short), methods of checking and control,
and the number of showers and toilets required
by state health codes and good practice also
figure in determining the size of the locker
facilities . Adequate dressing and circulation
space are important . Ten to fifteen sq ft per
person should be allowed .

4. Safety of program participants .
5. Provision for storage of coats and bulky

belongings . This is a factor in locker size.
Lockers should be large enough to accommo-
date a dress hanger . If necessary, coats can be
stored on racks under the supervision of the
attendant .

6 . Protection of participants'belongings .
7 . Supervision of locker rooms. This is

especially important if there is a heavy empha-
sis on children's program.

8. Method of control and dispensing keys,
towels, etc., and checking valuables . Possible
need for washing machine and dryer.

9. Attractiveness of area. Layout, mate-
rials, colors, lighting .

10 . Comfort of participants . Temperature,
humidity, acoustics, good traffic patterns,
adequate space.

11 . Ease of maintenance. Well-located jani-

Fig . 4

	

Bangor, Maine, YWCA, HPER addition .
IHiggins, Webster and Partners, Architects .)

Elements in a Total HPER Unit

Lobby Lounge
Aseparate lounge adjacent to the locker rooms
should be provided for HPER participants .
A control office with a counter from which
an attendant may dispense locker keys and
towels, keep records, etc., should open into
this room . Doors to locker rooms should be
within sight of the attendant. Lounge furniture,
bulletin boards, and vending machines should
be provided . Access to gymnasium or other
small exercise rooms should be through this
space. Participants in gym attire can wait here
for classes in order to relieve the occupant
load in the locker rooms.

Ideally, the locker room entrances can be
closed off and the space used as a social
lounge during recreational and social pro-
grams.

Locker and Shower Rooms Important consider-
ations in locker-room design include the fol-
lowing :
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Fig . 5

	

Orange, New Jersey, YWCA, HPER facilities. lEmil Schmirllin, Architect .)

suitable heights for girls and women . Some
hair dryers should be placed in the men's
locker room . Do not locate hair dryers near the
shower rooms. Hair clogs the floor drains,
and participants should dress before using
hair dryers .

8. Materials used in locker-room construc-
tion . The ideal floor material is nonslip ceramic
mosaic tile . Unfinished concrete usually en-
courages fungus growth and attracts dirt . If
the budget is too restricted for ceramic tile
throughout the locker area, it should be used
in the shower and drying rooms, and a good
concrete sealer should be used for the dry
dressing areas.

All floors must pitch to adequate drains,
and hose bibbs should be provided . See ached-

ule for recommended floor, wall, and ceiling
finishes . (See Table 2.)

9. Lighting, Heating, Ventilating . Lighting
should be in the form of recessed, vaporproof
fixtures . Illumination should be evenly distrib-
uted over the entire area, with fixtures located
over dressing spaces between rows of lockers .
The recommended footcandle level is 30 . Pro-
vide concentrated and flattering lighting at the
makeup area .

In designing the heating, ventilating, and air
conditioning system, the locker room and
shower areas humidity control is a prime
factor . This area should be zoned separately .
Too high a velocity of air is chilling to the wet
skin . The shower and locker room temperature
should be about 80 .

OffiCeS

	

Thenumber of offices required reflects
the size and scope of the program. At mini-
mum, the following are required :

1 . Director's office . This office should be lo-
cated either off the HPER lounge-lobby or off
an adjacent corridor . This office should be
easily accessible to the public and closely
related to the HPER unit . When a swimming
pool is not included in the HPER unit, a staff
dressing room and shower should be con-
nected to this office .

2. Pool office . A second office is needed
when a pool is included . This office opens off
the HPER lounge or locker-room complex
and has a door opening directly onto the pool
deck . This office, which should have a large
sliding glass window for supervision of the
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Fig . 6

	

Greenville, South Carolina, YWCA, HPER facilities. (Charles Patter, Jr . -Alison Lee, Architects .)

afford the luxury of two large rooms, so that a
multipurpose room usually serves for physical
activities as well as large meeting, social, and
food service events . The floor must be suitable
for all uses and preferably should be wood .
Court markings and floor sockets should be
provided as required .

3 . Control office for locker-room attendant,
previously described .

Gymnasium or Multipurpose Room

	

Previously deter-
mined budget and program factors dictate
whether there will be a regulation gymnasium
or a multipurpose room . V-y few YWCAs can

pool, contains controls for the natatorium and
underwater lights and sound system, first-aid
equipment, a telephone, teaching aids, and
audio equipment . There should be a staff dress-
ing and shower room opening off this room .
The pool office should be large enough to
accommodate a first-aid cot .

TABLE 2

	

Recommended Finish Schedule for HPER Facilities't
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Shower rooms . . . . . . . 1 2 1 1 1 1 1

Locker rooms . . . . . . . 1 2 3 3 1 1 1 2 1 1

Toilets . . . . . . . . . . . 1 1 1 2 3 2 1

Offices, lounge . . . . . . 1 1 1 1 2 1 1

Gymnasium . . . . . . . . . 1 2 1 1 2 1

Multipurpose room . . . . 2 1 1 1 1 1

Dance, exercise rooms . . 1 1 1 2 1

Fitness studio . . . . . . . 2 1 1 2 1 1 2

Storage . . . . . . . . . 1 1 1

" 1, 2, 3 Order of preference .
t Painted surfaces to be kept to minimum .
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to construct and keep in repair, whether they
are sliding glazed walls, movable roofs, pres-
surized enclosures, or a battery of hinged,
glazed doors. The outdoor setting is not used
sufficiently in YWCA programs in most parts
of the country to justify the cost . Sunbathing
space is not income-producing, and added staff
supervision is required .
The inclusion of any windows is not recom-

mended, since sunlight reflects on the water
surface, making it difficult for the lifeguards
to see the swimmers . It also causes algae
growth and consumes large quantities of
chlorine .

Important considerations in natatoriurn
design :

1 . Ceiling height . A minimum height of 15 ft
must be maintained over a 1-meter diving
board.

2 . Materials . All materials used in the natato-
rium must be moisture- and chemical-resistant .
A schedule of recommended materials is
shown. Any metal doors, trim, railings, etc.
should be stainless steel . Any other metal
will require too much maintenance.

3 . Ventilation . Controlling the humidity in
the natatoriurn is essential . Introducing dry,
heated air and removing moist air should pro-
duce a comfortable environment. Temperature
must be kept constant and at a minimum of 80`
for swimmers' comfort. When spectators are
present for a competitive event, the tempera-
ture can be lowered. Air velocity should be
kept low to avoid chilling wet skin . A flat ceil-
ing surface is desirable to allow air to move
freely .
4. Adequate acoustic control. This is essen-

tial for a teaching program. An acoustic ceiling
of moisture-resistant material can be supple-
mented by wall-mounted acoustic units.

5. Good lighting. Light fixtures should be
located over the pool deck only for easy re-
lamping and should provide a minimum uni-
form lighting level of 60 footcandles. The light
source should be diffused to avoid glare on the
water surface . An emergency lighting system
must be provided .

6. Spectator space. Desirable for teaching
and for special events . Spectator space must
be separated from the pool deck by a low wall .
The spectator entrance should be controlled
from the reception desk . It is preferable to have
the spectator space at or slightly above the
deck level rather than at balcony height .
7 . Miscellaneous provisions . An adequate

storage room is required for instruction and
other pool equipment such as lane markers,
starter blocks, a canoe if called for in the pro-
gram, etc. Maintenance equipment should be
stored separately .
Hot and cold recessed hose bibbs, a drinking

fountain, a clock, and an adequate number of
power outlets should be provided . Include
hooks or inserts on the upper walls for displays
and decorations . Provide means of hanging
rescue equipment (pole and ring buoys) so that
it can be reached when needed .

Swimming Pool Important considerations in
swimming pool design :

1 . Conformance to state or local regulatory
agency regulations. Submission of plans and
specifications for approval .
2. Careful study of soil mechanics, results

of test borings to determine best pool shell
and foundation construction, drainage, need
for hydrostatic relief valves, etc.

3. Thorough inquiry and research into
YWCA's proposed program use of swimming
pool . Requirements for instructional, recrea-
tional, and competitive uses of a pool are some-
times in conflict, and program emphasis will
be a decisive factor in choice of size, water

Collapsible bleachers, a viewing balcony,
and a portable or permanent stage may be
included in the program and budget .
Consult Planning Areas and Facilities for

Health, Physical Education, and Recreation,
published by the American Association for
Health, Physical Education, and Recreation,
1201 Sixteenth Street, N.W ., Washington, D.C .
20036, and available on order from the YWCA
National Board, 600 Lexington Avenue, New
York, N .Y . 10022. This volume gives regulation
floor areas, court markings, ceiling heights,
and other pertinent design data .

Provide as much flat, clear wall space as pos-
sible. Avoid column and other projections
inside the room . Lighting fixtures should be
shatterproof, and an exposed grid, lay-in
acoustic board ceiling is the most practical,
since panels can be easily replaced in case of
damage . Separate storage rooms adequate
for gym equipment and for chairs and tables
should be provided . If the program calls for the
large room to be divided, provide an acous-
tically rated folding partition. Adequate power
outlets should be provided . Other possible
program requirements are sound systems,
bulletin boards, projection screens, etc.

Smaller Activity Rooms

	

Some physical education
activities call for smaller rooms: corrective
exercise and dance classes, for example. These
rooms should have wood floors and mirrors.
Ballet bare and other required apparatus
should be included . If there is a fitness studio
in the program, provide adequate space for
all contemplated equipment. A carpeted floor
may be desirable .

Natatorium The natatorium is a large, clear-
span room, with adequate heating, ventilating,
and humidity controls, which houses an indoor
swimming pool . Sufficient width must be pro-
vided for adequate deck space around the pool .
The interior walls of the natatorium should

be flush. Avoid column projections and re-
cessed areas, including entrances from locker
rooms and offices . The lifeguard on duty must
be able to see the entire space. The exterior
walls and roof should be well insulated to pre-
vent condensation .
The YWCA swimming program is primarily

intended for teaching, with recreation second-
ary. Both functions must be income-producing,
and maintenance and operating costs must be
kept low.

It is often tempting to envision an indoor-
outdoor pool situation, but the necessary pro-
visions for this kind of design feature are costly

depth, and overflow system . The pool must
be easily accessible to handicapped persons .
4. Initial construction costs and ongoing

maintenance costs. Construction savings that
will require extensive future maintenance
and repairs must be avoided. There is no com-
parable substitute for a properly engineered
reinforced-concrete pool shell . Some savings
can be made in finishes by restricting ceramic
tile to a minimum area at the water line and
plastering the rest of the tank . By incorporating
adequate surge tank area, either in a separate
tank or in an integral trench, savings in the
heating and filtering of water can be made .
Architects should avoid inexpensive pool
"packages" which seem to afford savings .
Often much of the equipment included is
inferior .
Count on your combined architectural and

engineering experience or engage the services
of a qualified pool engineer to design a suitable
installation . The National Swimming Pool
Institute in Washington, D.C . may be contacted
for suggested names of qualified engineers
throughout the country .

If the YWCA does not have the funds to build
a well-designed pool of the size desired it is
advisable to cut down the size of the pool
rather than sacrifice construction quality .

5. Thorough investigation of source of
potable water supply (for sufficient volume
and for chemical composition), waste and
sewer connections, power supply and fuel
supply in the vicinity .
6. Read and follow applicable suggestions

in the following reference materials :
a . Suggested Minimum Standards for

Residential and Public Swimming Pools,
National Swimming Pool Institute, 2000
K Street, Washington, D.C . 20006.
h. State or local health codes covering

public swimming pools.
c . Swimming Pools, A Guide to their

Planning, Design and Operation. Council
for National Cooperation in Aquatics .
Hoffman Publications, Inc., Sunrise Pro-
fessional Building, Fort Lauderdale,
Florida 33304, 1969 .
d. Planning Areas and Facilities for

Health, Physical Education and Recrea-
tion, previously cited .

Specific Recommendations for Pool Design
1 . Size and shape. A rectangular pool with

vertical side walls is recommended, with deep
water at one end and shallow water at the
other.
Pool size will be determined by program

needs. If schools and other agencies will be
using the facility, cooperative planning is
necessary.

Standard pool sizes (in feet) :

60 by 25
60 by 30
75 by 25
75 by 30
75 by 35
75

	

by 42'
82 .5 by 42`

Competitive requirements :
For recognized competition, a 75-ft pool is

essential . /Actual length is 75 ft 1 in,i Swim-
ming lanes should be 7 ft wide . A minimum of
four lanes is needed, with 1 ft extra on outside
lanes. If the YWCA will be building the only
pool in the community, it may be necessary to
meet competitive requirements . If a heavy

*Not generally recommended for YWCAs.

Fig. 7 Recommended U-shaped unit of lockers and
dressing booths.

684



Governmental and Public

YWCA BUILDINGS

instruction program is anticipated, especially
using the station teaching method with several
teachers at the same time and large classes,
the 75-ft pool with a large shallow water area
is desirable .

2 . Depth. Minimum depth of water allowed
is 3 ft . Recommended shallow depth is 3 ft 6
in . This is required for a competitive pool .
Approximately 60 to 65 percent of the pool area
should contain water less than 5 ft deep . The
slope of the shallow water area must be grad-
ual . In depths under 5 ft, it should not slope
more than 1 ft in 15 .
Minimum deep water depth is 9 ft for a 1-

meter diving board, although some state codes
require a 10-ft minimum . Recommended pool
bottom contours are shown in the National
Swimming Pool Institute Standards . The deep-
est point in the pool should be under the plum-
met line from the end of the diving board . For
good water circulation, the pool bottom should
rise gradually from this point to the deep end of
the pool .
3 . Pool construction . Any choice of material

for construction or finishing that requires fre-
quent repair, refinishing, or painting is not
economical . Certified boring logs should be
obtained and expertly interpreted so that the
appropriate shell construction can be deter-
mined . Poured reinforced concrete is preferred .
Adequately reinforced pneumatically applied
concrete has been used, but the curved bottom
contour interferes with full use of the pool
for teaching . Metal shell construction requires
constant repainting, which causes disruption
to teaching schedules and subsequent loss of
income .
4 . Pool tank finishes . Ceramic tile remains

the classical permanent swimming pool finish .
Tile should be vitreous square-edged tile to
permit smooth tile grout . White tile should be
used within the tank, with required lane and
target markings in black . Properly filtered
water is blue and looks beat in a white tank .
If the use of tile must be restricted, it can be
installed in a 1-ft-deep band along the long
sides and extend 3 ft 6 in . down at the ends .
The rest of the tank can be plastered . A white
cement plaster with a "marble dust" finish
should last from four to eight years . Pool mark-
ings can be delineated by having lines cut or
by setting tile strips before plastering .

Pool markings must be carefully indicated on
the detail drawings . Required markings for
competitive swimming can be found in Swim-
ming Pools, A Guido to their Planning, Design
and Operation, previously cited . Recessed cup-
type anchors and inserts for lifelines and lane
dividers must be provided for .

5 . Pool ladders and entrance staps . Ladders
should be recessed in side walls only, adjacent
to deep and shallow ends . If deck space and
budget permit, a short flight of steps leading
into the shallow end should be incorporated
into the design .

6 . Overflow systems . There is a wide choice
of overflow systems : fully recessed or semi-
recessed gutters, roll-out, rim-flow, or deck-
level systems ; surface skimmers ; and pre-
fabricated steel sernirecessed gutters .

Cost factors influence the choice . For exam-
ple, a fully recessed tile gutter is the most
expensive to metal], while a deck-level instal-
lation with large coping stones will have a mini-
mum cost both in construction and associated
piping .

Proposed program use influences the choice .
Deck-level, rim-flow, or roll-out systems offer
ideal conditions for teaching and recreation
but are not ideal for competition, where the
ends of the pool must be defined . This problem
can be solved by setting up temporary turning
boards for competitive events . Fig . 8 Semirecessed gutter .

An important element in the general hydrau-
lic performance of the system is adequate
surge tank capacity . The function of a surge
tank is to provide storage area for large vol-
umes of overflow or gutter water that are likely
to accumulate at rates faster than the circulat-
ing pump can accommodate . This capacity is
required to maintain a continuous skimming
of the overflow perimeter edge for proper
sanitary conditions in the pool . The tank can
be a separate chamber of concrete or steel, or
it can be integrally accommodated (as in the
trench of the deck-level and rim-flow systems) .
The National Swimming Pool Institute recom-
mends a minimum of Y, gal of water for every
square foot of pool surface .

Whatever overflow system is used, the cop-
ing or edge must be installed dead level and
must provide a comfortable handhold for swim-
mers . The number of drains and the size of the
piping from the overflow system must be ade-
quate to prevent flooding of the gutters, which
would interfere with the skimming of the sur-
face water .

A comparison and evaluation of overflow
systems follow :

a . Fully recessed gutter . No drawing is
shown . This is an old-fashioned system with
many drawbacks and is not recommended for
YWCA pools . It is the most expensive to build,
difficult to clean, and contrary to good pool
operation .

b . Sernirecessed gutter . (See Fig . 8 .) Similar
to fully recessed, but water level is closer to
deck and gutter is easier to clean . System must
be piped to surge tank .

Advantages

	

Disadvantages

Provides visible pool edge

	

Water level 5 or 6 in . below
for competition

	

deck . Difficult to climb out
Cuts down surface rough-

	

of pool
ness

	

when

	

gutters

	

are

	

Some cleaning difficulty
flooded

	

Requires pipe tunnel for
Water surface closer to deck

	

access
than in fully recessed

	

Narrow edge of gutter lip
provides precarious footing
for diving off edge

Recommendations : Acceptable for YWCA pools,

c . Roll out. (Fig . 9) Basically a deck-level
installation . Drains are located either in hori-

zontal portion of shallow trench or in corner .

Advantages

	

Disadvantages

Comfortable pool use and

	

Decks may flood it adequate
egress

	

number of drains are not
Ideal for teaching and rec-

	

provided
reation

	

Pool edge not visible for
Gives beginner swimmers competition . Temporary
feeling of security by allow-

	

turning

	

boards

	

can

	

be
ing wide visibility

	

used
Easy cleaning

	

Requires pipe tunnel for
Low construction costs

	

access
Recommendation . Excellent for YWCA pools .

d. Deck-level or rimflow system . (Fig . 10 .)
These two systems have many similarities
but they differ in their hydraulic characteristics .
Thedeck-level installation has side inlets and a
bottom main drain . The integral trench serves
as surge capacity for surface skimming, and
supply piping can be run in the trench . The
rimflow installation has bottom inlets and the
integral trench serves as the main drain . All
the pool water is drawn over the edges . Both
systems incorporate a precast coping and pre-
cast concrete slotted trench cover .

Advantages

	

Disadvantages

Trench serves as integral

	

Deck can flood if not prop-
surge tank

	

erly pitched
Minimum construction costs

	

Pooledge notvisible forcom-
No pipe tunnel needed

	

petition . Temporary turning
Comfortable pool use and

	

boards can be used
egress

	

Care must be taken in choos-
Ideal for teaching and rec-

	

ing cleaning materials for
reation

	

deck since some deck
Gives

	

beginner

	

swimmers

	

water enters pool recircula-
feeling of security

	

tion system
Easy cleaning

	

Bottom inlets in rimflow sys-
tem are inaccessible for
servicing

Recommendation : Excellent for YWCA pools .

e . Surface skirnnrers . No drawing is shown .
This system consists of container devices set
in the top of the pool wall . The skimmers op-
erate by suction of the pool pump . There is no
surge tank required, and the water is con-
stantly skimmed by movable weirs . Skimmers
are not approved by all state boards of health .
The disadvantages are the continuing expense
and nuisance of maintaining the movable weirs
and the fact that skimmers do not eliminate
surface turbulence in large pools . Surface
skimmers are suitable for very small pools
only . They are not recommended for large
YWCA pools .

f. Prefabricated stainless steel recessed
gutter. No drawing is shown . This system is
usually part of a commercial "package ." The
disadvantages are numerous : skimmer weirs
needing manual adjustments several times a
day, water-line inlets that disturb swimmers
in end lanes, and exposed rings for lane and
life lines among them . The main advantages
are that a pipe tunnel is not required, and the
manufacturer substitutes a large diameter re-
turn pipe for a surge tank . This system is not
recommended for YWCA pools .

7 . Underwater lights . Lights can be either
wet-niche or dry-niche type . Dry-niche lights
require a pipe tunnel or manhole for servicing .
Wet-niche lights are reached from inside the
pool and the fixture brought up to the deck for
relamping . Follow requirements of Article 680
in the National Electrical Code .

Underwater lights are desirable for safety
and for synchronized swimming programs,
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pool shows, and pageants . An acceptable light-
ing level is 1 watt per square foot of pool area .

Lights should be located in side walls only,
and not directly opposite each other. Depth be-
low water line should be at least 3 ft in the shal-
low area, and about 8 ft 8 in . i n the diving well .

If the budget does not allow for complete
installation of lights, provide conduit, junction
boxes, wall niches, and other provision for
future installation . Controls for underwater
lights must be located in the pool office .

8 . Underwater speakers are useful for
coaching and for synchronized swimming .

9. Decks. Decks must completely surround
the pool . For side decks, the minimum width is
5 ft, but the side used for instruction should be
wider . Decks at both ends should be 13 to 1 5 ft
wide . Decks should have nonslip surfaces,
preferably of cushion edge mosaic ceramic
tile 1 by 1 in . or 2 by 2 in . i n size . Depth and dis-
tance markings should be in a contrasting
color. Deck surface must be properly pitched
to an adequate number of drains . It is important
to pitch decks so that water splashed on the
decks does not return to the pool . Provide
corrosion proof anchors and inserts for deck
equipment .
10 . Deck equipment . Deck equipment may

include diving boards (no higher than 1 meter
recommended), lifeguard chair, starter blocks,
and a hydraulic lift for the handicapped . Life-
guard chairs are essential for large pools as
specified in state codes. Some form of vacuum
cleaner must be provided . Recommended are
automated pool-bottom cleaners that require
only a power outlet . This kind of cleaner cuts
down considerably on maintenance time .

An adequate number of recessed hot and
cold hose bibbs should be provided to allow
any part of the pool and natatorium to be
reached with a 75-ft hose .

11 . Water circulation and filtration systems.
There are three interrelated and interacting
systems required to clarify and disinfect water
in the swimming pools:

" Recirculation and distribution of water
" Removal of particles by filtration
" Feeding chemicals for disinfection and

control of pH
Pool water should be pumped, filtered, chem-

ically treated, heated, and circulated continu-
ously at a minimum turnover rate of eight hours
-six hours if the pool is heavily used . Water
is introduced into the pool through inlets (nor-
mally located on the sides, although the rim-
flow system has bottom inlets), dispersed
uniformly, and removed through main bottom
drains located at the deepest point of the pool .
(In the rimflow system, all water is drained

over the pool edges.) Supplementary drainage
is by means of the overflow system which con-
tinuously skims the surface water . The highest
degree of contamination is found at or just
below the water surface .
A note of caution about main bottom drains

--the grating must be heavy enough so that
swimmers can't remove it, and the openings
must be so small that divers' fingers can't be
caught in them .

Brief description of interrelated systems:
Return water is piped from main drain line
and surge tank through hair and lint catcher,
pumped through a flowmeter to the filters.
(Note : If vacuum-type diatomaceous earth filter
is used, this kind of filter precedes the hair
and lint catcher on the suction side of the
pump . Granular media (sand and gravel) filters
and pressure diatomaceous earth filters are on
the pressure side of the pump .) Chemicals are
introduced into the water through mechanical
feeders . Then the water is heated and returned
to the pool through the inlets . All equipment
and piping must be sized for the recommended
turnover rate .
Some recommendations :
Pumps. Pumps are preferably located below

the water line, or self-priming pumps must be
specified . Dual pumps should be provided,
in case of breakdown.

Filters . The most commonly used filters are
either pressure granular media filters (sand and
gravel or anthrafilt) or pressure or vacuum
diatomaceous earth filters . A comparison
follows:

" Pressure granular media filters :
High initial costs, low operating costs.
Require little maintenance and no replace-
ment of filter medium .

Backwashing is simple but requires a
large volume of water.

Require large floor area . Filters are usually
installed in batteries of three or four
which enables one to be backwashed
while the others operate. (Smaller high-
rate sand filters are on the market . These
have been installed in a few YWCA
pools recently and have proved satisfac-
tory .)

Traditional granular media filters are
recommended for YWCAs because of
their low maintenance costs and simple
operation.

" Diatomaceous earth filters, pressure or
vacuum :

Low initial costs, high operating costs.
Require extensive care . Filter medium

must be replaced each time filter is back-
washed .

Possibility of medium entering pool and
clouding water if not skillfully handled .

Requires less water to backwash .
Diatomaceous earth does not remove some
water discoloration, specifically if the
water supply contains iron .

Recommended for YWCAs only if a skilled
pool maintenance man is available .

Water treatment. Chlorine is the most widely
accepted agent for water purification . While
bromine and iodine are being used in some
areas, they are much more costly and have not
been given broad approval by public health
authorities .
Chlorine is available in gas form, delivered

in sealed tanks; as calcium hypochlorite in
powder form ; or as sodium hypochlorite in
liquid form . Whichever form is used, applica-
tion through a mechanical feeder is required .
The feeder must be capable of supplying 1 Ib of
chlorine per eight hours for each 10,000 gal of
pool water.

Chlorine gas is dangerous to handle, al-
though less costly than other types.
Calcium hypochlorite is safer and easier to

handle but is still combustible . This type is
recommended for YWCA pools .

Sodium hypochlorite delivered in jars is
bulky and hard to handle . The chemical breaks
down under warm conditions .

All the above chemicals lower the pH factor
in the water, so that an acid neutralizing agent
like soda ash must be added .

Delivery, storage, and handling of pool chem-
icals must be taken into account when design-
ing and locating the filter room . When the
filter room is below grade, a sidewalk elevator
can be provided or some means of lowering
deliveries of supplies . Adequately sized doors
and areaways facilitate delivery and replace-
ment of bulky equipment . The pool filter room
should have good ventilation and a water
supply .

SERVICE FACILITIES

Provide space for maintenance equipment and
storage, janitor's closets in strategic locations,
maintenance workers' dressing rooms, office
space for the chief maintenance men, and
unloading and receiving facilities .

Provide public telephones and drinking foun-
tains in convenient locations .

MECHANICAL EQUIPMENT

The proposed mechanical systems for the
building must be presented and explained to
the building committee and board of directors .
The anticipated capability of the maintenance
staff is a factor to consider in the choice of
systems. Automatic controls should be consid-
ered in order to cut down on maintenance time .

If there are not sufficient funds available to
complete air-conditioning systems, for exam-
ple, install roughing provisions for future com-
pletion which will cause the least disruption
and renovation when funds can be raised to
complete the installation . Air conditioning is
recommended for most YWCA buildings so
that facilities can be used to their maximum
effectiveness all year long .

SPECIAL FACILITIES

Two special features may or may not be in-
cluded in the building plans. One is food ser-
vice in the form of a cafeteria or coffee shop,
and the other is residence /Figs. 11-13) .Fig. 9 Roll out .
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Foot) Service

Cafeterias serving individual meals at cost are
features associated with the YWCA for many
years. Originally, food service was for the bene-
fit of women and girls at a time when public
food service was not readily available . The
cafeteria idea was developed by the YWCA in
many communities in order to provide whole-

some food at prices employed women and girls
could afford, and in a suitable atmosphere .
Subsidy of such a feature was accepted as long
as it was recognized as s necessary service
for the girls and women for whom the organiza-
tion assumed responsibility . The success of
the idea and the quality and price of the food
attracted other clientele, whose patronage
tended to decrease the subsidy .

The situation has changed over the years
in most communities where reasonably priced
meals are available in restaurants and other
eating places, to the point where the YWCA
may no longer provide a unique service . Often
the food service operation in the YWCA now is
unable to compete and again must be subsi-
dized or closed . Private operators rightly ques-
tion the use of contributors' money to subsidize
a competitor end, in addition, feel that the
YWCA has an unfair advantage because of its
tax-free status . In some instances the associa-
tion has rendered itself liable to property tax
because of its food service .
The inclusion of an extensive food service

operation in a new or remodeled building
should be the result of an established program
need for residents or for members, staff, and
volunteers engaged in varied YWCA programs .
Among the factors to consider in reaching the
decision to include such facilities are the loca-
tion of the building in relation to nearby eating
places, the size of the building, the kinds of
programs offered, and the numbers of people
present in the building during meal hours.
The food service facilities noted earlier--a

kitchen to serve group meals, kitchenette units,
vending machines, and cooking facilities for
residents--may suffice for food needs in a
small building . In a large building, it may prove
economically feasible to install more extensive
facilities if the need is present .

Fig . 10

	

Rimflow or deck level system .

Fig . 11

	

Charlotte, North Carolina, YWCA, coffee shop . IJ . N. Pease Associates, Architects .)
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Fig. 12

	

Charlotte, North Carolina, YWCA, residence floor. IJ . N. Pease Associates, Architects .)

Fig. 13

	

YWCA of White Plains and Central Westchester, New York, residence cluster . (James 0. Lothrop, Architect.)
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Residences
One of the earliest services the YWCA under-
took for the benefit of women and girls was
that of providing housing within the budget
of employed girls and offering a protected
living situation . For many years that service
was considered essential and sufficiently in the
interest of the community and the individuals
to warrant a sizable subsidy. Increasingly, as
the need for the protective aspect has de-
creased and as other housing for employed
women has become available, subsidy of
YWCA residences has been withdrawn.
Because the YWCA has an obligation to

maintain high standards of residence opera-
tion, a residence should not be continued nor
included in a new building unless the long-term
demand will be sufficient to provide enough
residence income to carry the full cost of
operating the unit according to these stan-
dards .
A decision to include a residence in a new

YWCA building should be based on a careful
study of the need for it in the years ahead as
well as on current demand for that type of
housing . The changes in the demand for YWCA
residence facilities and the requirement that
the operation pay its own way, with all legiti-
mate costs charged to it, make the decision a
serious one.

If a residence is contemplated in a new facil-
ity, it can be considered either in relation to and
as a part of an activities building or as a sep-
arate unit . If it is part of an activities building,
there will be certain economies in operation
that will decrease operating cost . On the other
hand, if demand for those facilities does not
hold up, it is not easy to adapt the space to
other uses ; and, if that were possible, there is
no assurance of a need for that much additional
activities space. A separate unit may be more
costly to construct and will be more expensive
to operate. Services like those of the front desk
must be duplicated and additional lounge and
other space must be provided . The advantage
of a separate unit located so that sale of it will
not unduly affect the use of the activities build-
ing is that it gives a certain amount of flexibil-

ity. It must be remembered, however, that a
building designed for a specific use is less
salable than one that can be converted to other
uses .

In an entirely separate housing unit, a large
bed capacity will be required to support such
things as lounge, front-desk utilities, and night
service to admit late arrivals . Office space need
not be provided for the business and adminis-
trative aspects if these are carried at the branch
or metropolitan level. However, there should
be an office for individual interviews of appli-
cants for rooms and for counseling . Lounge
space should be provided on the first floor for
residents to entertain their guests and should
permit supervision from the main desk . In addi-
tion, there might be a small lounge on each
floor or so for the exclusive use of the resi-
dents.

If food service is provided, it should be
located on the main floor so that residents can
entertain guests without taking them into the
living area . It takes a large residence to support
food service unless it is also open to partici-
pants in the program in the activities building
and/or to the public . It might be feasible to
have kitchenettes with refrigerator, locker
space for limited storage of food, and dining
space for the permanent residents .
Most of the rooms for residents should be

single . A limited number may have twin beds,
but the trend is definitely toward singles for
both permanent end transient use. There
should be a lavatory in each of the rooms if
there is no private bath . Preferably, bathrooms
should provide a shower or tub and a toilet for
every five to six occupants. Transient space
should be separated from that for permanent
residents so far as possible .
The floor space needed in permanent rooms

will depend somewhat on the amount of stor-
age space and the amount and location of built-
in units . A small room can be more comfortable
to live in and more easily cleaned if there is
sufficient closet space. A storage room for
large suitcases and boxes should be readily
available so that it is possible to require that
they not be kept in sleeping rooms.

In addition to a limited amount of drying

space in each room, laundry facilities should
be provided for the use of permanent residents .

Built-in furniture may represent a real econ-
omy, but some furniture should be movable so
that room arrangements can be changed.
Electric outlets should be placed so that
regrouping of furniture, including lamps, will
not present the hazard of long extension cords
on the floor. Provision of e bulletin-type board
or some other device for hanging pictures or
ornaments will save walls. Furnishings should
be such that curtains and floor coverings can
be changed for different color combinations .
The residence director needs a suite with

bedroom, bath, living room, and a small
kitchenette located where she can be aware of
activity yet have privacy when off duty . Unless
the residence is large enough to have a night
matron on duty, the director's rooms and also
one other room for a relief person should have
a buzzer connected to the front door so that
guests arriving after closing hours can be
admitted .

There is a recent experimental trend toward
providing apartments within the YWCA resi-
dence. In communities where there are indus-
tries employing large numbers of young, single
women and where there is a shortage of apart-
ments for rent, the YWCA can provide an
answer to the need for private living accommo-
dations if this can be made economically
feasible .
Another experimental type of residence facil-

ity, along the lines of the Evangeline Resi-
dences in England, consists of clusters of
rooms grouped around a common kitchen,
dining, and living room . These clusters vary
from seven to nine rooms generally and provide
a small group setting .

In addition to and in conjunction with the
traditional purpose of the YWCA residence,
many associations provide transitional housing
for girls and women with special problems .
The YWCAs have used their facilities in work-
ing relationships with the Job Corps, mental
hospitals, probation agencies, schools, and
other agencies for housing women who need
supportive, counseling, and educational facil-
ities .
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By HOWARD M. WILLIAMS, Director, National Building Consultation and Supply Services, Boys' Clubs of America

A boys' club building is what the name implies
-a building designed primarily for use by
boys . For that reason alone, it is unique . It
should contain adequate facilities for a well-
balanced program of recreational, physical,
social, and educational activities . The size of
the facilities should be in proportion to the
number of boys to be served, and facilities
should be provided to serve approximately
one-fourth of the active membership of a boys'
club at any time . Where permitted, single-story
buildings are highly desirable because they are
easier to supervise than multistory structures .
Avoid construction of buildings with more than
two stories because of increasing cost of fire-
proof or fire-resistant building materials . Roof
playgrounds also are not recommended be-
cause they are expensive to construct and diffi-
cult to keep free from leaks.

Types of Space

A boys' club building contains two general
types of space-program and service . The pro-
gram space is divided into recreational, social,
educational, and physical areas. (1) Recrea-
tional space includes a games room for "midg-
ets," juniors, and intermediates and a lounge
for older boys . (2) Social program space con-
sists of clubrooms and lounges. (3) Educa-
tional program space contains rooms for
shops, classes, and library . (4) Physical pro-
gram space consists of a gymnasium, natato-
rium, special exercise room, and dressing and
shower rooms. (5) Service space includes
offices, toilet rooms, stairs, corridors, storage
rooms, and boiler rooms . Usually the percent-
age of boy capacity of a building is distributed
as follows:

Physical education facilities . . . . . . . . . . 40 percent
Recreational facilities . . . . . . . . . . . . . . 25 percent
Educational facilities . . . . . . . . . . . . . . . 25 percent
Social facilities . . . . . . . . . . . . . . . . . . 10 percent

A kitchen is also essential . In many clubs,
kitchens are used for social events and cooking
classes, and by boards of directors, women's
auxiliaries, mothers' clubs, parents' clubs,
and service organizations .

It is desirable to provide some space for
health services, such as physical and dental
examinations, but a room designed expressly
for this purpose is not essential . If a club has a
visitors' or girls' dressing room, it can be easily
adapted . (See Figs . 1 to 3.)

With the exception of the games room and
the dressing rooms, boys should not be re-
quired to pass through one activity space to
reach another. If all facilities cannot be placed
on one floor, it is desirable to locate activity
spaces accommodating large numbers of boys,
such as games rooms, gymnasiums, swimming
pool, and locker rooms, on the first floor within
easy access of the lobby.

Locate offices and control desks or counters
at strategic points along lanes of travel where
one staff member can overlook or give visual
supervision to two or more areas. Offices and
toilet rooms should be adjacent to the lobby,

Manual on Boys' Clubs Building, Planning,
and Construction .

games room, or corridors, thereby accessible
without passing through an activity area .

Provide as much storage space as possible
within the limitations of the structure . It is s
well-known fact that most boys' clubs do not
have adequate space for storage of equipment
and operating supplies . A roomy closet on each
floor for maintenance supplies is also essential .
This closet should contain a slop sink and
shelves and should be large enough for mops,
brooms, a polishing machine, vacuum cleaner,
and other cleaning supplies . This root" should
be well ventilated .
There is no basis for determining the mini-

mumamount of storage space which should be
provided, but again, few boys' clubs ever have
enough . Some authorities estimate that at least
4 percent of the total floor area should be
allocated to storage. Too often, when limited
funds require a plan to be reduced in size, the
storerooms are first in the process of elimina-
tion . When sufficient storage space has not
been provided, it generally becomes necessary
to use some activity space for this purpose,
thus reducing the amount of service which can
be rendered to boys .
Minimum office space in a building includes

room for the following: general office or con-
trol desk, executive office, and an office for the
physical director . An office for other staff mem-
bers is desirable but not essential .

Other Facilities Which May Be Added:

Regulation gymnasi-

	

Additional offices for
um (60 by 80 ft)

	

staff members
Swimming pool

	

Enlarged or additional
Additional

	

rooms,

	

crafts rooms
which might include

	

More storage space
a room for older boys

	

Group club rooms and
Health examination an auditorium, de
room

	

pending upon re-
Larger kitchen

	

quirements of the
community

When planning a small boys' club building, it is
important to bear in mind the possibility of
future expansion. It is especially desirable to

consider the addition of a swimming pool, no
matter how remote the idea may appear at the
time . A minimum boys' club building should
contain facilities for 100 boys (in simultaneous
occupancy) . Minimum facilities should include
the items indicated in Table 1 .

TABLE 1

	

Minimum Facilities for Building

Approx . minimum

	

Boy
Room

	

dimensions, ft

	

capacity

Games room . . .

	

26 by 42

	

42
Gymnasium

	

30 by 60
(not necessarily

	

with
regulation size)

	

20-ft ceiling

	

30
Dressing room . . . . . .

	

15 by 24

	

(30)

Library-group meetings

	

17 by 17

	

14

Crafts room . , . . . . . .

	

17 by t B

	

14

Toilet rooms
Storage rooms

Offices

Kitchen

Total boy capacity . -

	

100

RECREATIONAL ACTIVITY SPACE

Games Room

The games room is one place in a boys' club
where any boy may participate . The high cost
of construction and supervision has made it
necessary to reduce the number of games
rooms to one or two. It is desirable to have
separate rooms for the younger and older
boys . Most clubs prefer s midget-junior room
and a senior lounge .

Twenty-five to thirty percent of the boy
capacity of a building should be devoted to
recreational or games room activities . The
basis for determining the size of a games room
is as follows :

Cadets or "midgets . . . . . . . . . . . . . 20 scl ft per boy
Juniors . . . . . . . . . . . . . . . . . . 25 so ft per boy
Intermediates . . . . . . . . . . . . . . . . 25 so ft per boy
Seniors . . .

	

. . . . . . . . . . . . . . . 30 so ft per boy

Fig . 1 Boys' Club (building 136).
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mum use of these rooms, they should be
located adjacent to each other and separated
by sound-resistant, flush-folding partitions .
These folding partitions permit flexible combi-
nations of small rooms, one small and one
large room, or just one very large room to
accommodate any type of meeting, luncheon,
or dinner .
A kitchen should be located adjacent to the

club room or within proximity for snacks,
-eels, and luncheon or dinner meetings . Ample
storage rooms are essential to accommodate
equipment.

Fifteen square feet per boy is the basis for
determining the size of a club room, minimum
capacity for this room being not less than 10
boys .

Kitchon

Akitchen is one of the minimum essentials for
a boys' club building . This room should be
large enough to accommodate cooking classes.
The kitchen may also be used in combination
with a canteen. (See Fig. 4.)
Kitchens should have ranges, refrigerators,

closing down the games activities, but com-
bined activities should be considered only as a
last resort .
There should be a counter for storage and

display of game equipment that can be
checked.
The older boys' or senior room should be a

combination lounge and games room . Equip-
ment should include games tables, easy chairs
and sofas, a piano, hi-fi or television, and a
writing desk . However, where space for build-
ing is limited, the basic facilities of a boys'
club must be included first .
Games room ceilings should be at least 12 ft

high to minimize damage from pool cues .
Acoustical treatment is highly recommended.

SOCIAL ACTIVITY SPACE

Club Rooms

Every boys' club should have at least one room
for group meetings, and larger clubs usually
ruv"d about three group club rooms. For maxi-

Where it is necessary to provide for more than
one age group in e games room, the largest
square foot factor should be used .
Locate the general games room near the club

entrance . It is desirable to locate the senior
lounge where it can receive some supervision
from the general games room attendant .
Provide a variety of games for individual

and group participation in the general games
room . The room and equipment should be
flexible enough to permit games tables to be
rearranged or changed to meet the needs of the
membership . Games tables should be sturdy
and not fastened to the floor . Most tables are
30 in . high ; some should be lower for use by
younger members.
Where space and funds for building are

limited, it is often necessary to combine pro-
grams in one room . It has been established
that certain craft activities can be carried on in
a games room . These should be of a quiet
nature, such as soap carving, plastic pins .
gimp work, leathercraft, shell craft and bead
or cork work . (Activities such as woodworking
are obviously not practical.) These programs
may be operated simultaneously rather than

Fig. 2

	

Boys' Club building 100-200 . (a) Unit one, regular program capacity: 100 boys simultaneously . (b) Unit two,
regular program capacity : 200 boys simultaneously .
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sinks, and cabinets of sizes and capacities
proportionate to the room area and to the
extent to which they will be used . The average
club kitchen seldom prepares and serves food
to groups exceeding 100. Service for larger
gatherings (banquets, etc .) is generally dele-
gated to local caterers who are better equipped .

EDUCATIONAL ACTIVITY SPACE

Crafts Shops

Larger boys' club buildings usually have sev-
eral rooms devoted to arts and crafts . These
may include space for fine arts, ceramics,
woodworking, photography, and small crafts .
The importance or popularity of arts and

crafts in a boys' club depends on the leadership
available and the geographical location of the
community. Usually every club has one room
set up for woodworking because it is popular
with boys all year long . If this room has a
variety of tools and enough electrical 110-
and 220-volt outlets, it is possible to vary the
arts and crafts classes to conform with mem-
bers' desires .
A crafts room to accommodate at least 20

boys is desirable . Leadership available for
various crafts will determine the size of
classes, but the minimum should be space for
20 boys . In a small club, a room for 14 boys is
acceptable .

Forty-five square feet per boy is the basis for
determining the size of a woodworking shop .
This includes space for workbenches, some
storage cabinets, power tools, and aisles . Forty
square feet per boy is acceptable for a wood-
working shop without machine tools. The size
of a room for small arts and crafts is deter-
mined on the basis of 35 aq ft per boy.
Since many crafts use the same tools, it is

possible and desirable to carry on more than
one craft at the same time in the same room,
provided there is ample storage space and
leadership . There is a definite trend toward
having one large room to accommodate all
arts and crafts . Such rooms are equipped for
lapidary or ceramics, woodworking, and elec-
tronics . Larger clubs usually have a separate
room for art work . Some may have two or more
shops.

Every arts and crafts room should have
ample storage space for tools, materials, and
unfinished projects . A separate finishing room
for painting handicrafts is desirable . This room
should be well ventilated with access to the
outside so that fumes from painting and paint
staining will not remain .

Provide a sink with both hot and cold water
in every arts and crafts room .

Library

The library is usually located along a route
which large numbers of boys use to travel
through the building . The room should be
attractively furnished so boys will want to go
in to read or do homework . The library should
be able to accommodate about 10 percent of
the daily boy attendance . The acceptable basis
for determining the size of a library is to allow
for not less than 20 nor more than 25 sq ft per
boy. This is sufficient to include space for
furniture, bookshelves, and a desk for the
librarian .

If space is available, two or three study
cubicles are very desirable .
Adjustable bookshelves, not exceeding 5

ft in height, should be located along one wall .
Additional shelves may be added as required .
Informal furniture is suggested and should
include round tables, straight-back chairs,
low stools, easy chairs, librarian's desk, and a

magazine rack . All furniture should be sturdy
enough to withstand the rigors of use by youth.
Some small chairs and tables for the seven-
and eight-year-olds are recommended, since
this group cannot sit comfortably in regular
chairs at regular table height .
A small reading room should have a variety

of furniture suitable for space limitations .
Provide at least one table.

PHYSICAL ACTIVITY SPACE

Gymnasium

A boys' club building, especially if it is to be
used by older boys, should have a gymnasium
large enough to provide at least a regulation
junior high school basketball court. The gym-
nasium, however, should be more than just a
basketball court. Floors and overhead con-
struction should be strong enough to support
various types of gymnastic equipment. The
most desirable size for a gymnasium is 60 by
80 ft overall inside dimensions . Such a room
will accommodate a 42- by 74-ft regulation
junior high school basketball court with mini-
mum 3-ft sidelines around three sides, and five
rows of folding bleachers along the fourth side .
Two 40- by 60-ft cross or practice courts can
also be included in this area . These are desir-
able not only for basketball but also for volley-
ball, etc. Senior high school and college size
courts are acceptable when funds for ennstrue-
tion and space are available .
As noted, small buildings with inadequate

gymnasiums are undesirable when older boys
are to be served . However, in minimum-sized
buildings or when extension or branch clubs
are planned, smaller gymnasiums are accept-
able .

Space for spectators is needed in any gymna-

Fig. 3

	

Boys' Club building . (a) 215-320. (b) 288-393.
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Boys' Club building . (a) 215-320 . (b) 288-393 .
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sium regardless of size . This space should he
on the gymnasium floor where it can be easily
supervised . Second-story balconies for spec-
tators are costly to construct, difficult to super-
vise, and usually do not permit full vision of all
parts of the gymnasium floor. Folding bleach-
ers are best for use in spectator space, but
movable bleachers are acceptable . There
should be no permanent bleachers or chairs on
the gymnasium floor because they present a
hazard to participants in the physical program
and reduce the width of the room for cross-
court purposes . Generally, the maximum num-
ber of spectator seats is 150. In some commun-
ities, much more spectator space might be
wanted .

Clear height from floor to bottom of trusses
must be 20 ft for a 60- by 80-ft gymnasium.
Amateur Athletic Union rules and some build-
ing codes require more than 20 ft of clear
height .
Many boys' club gymnasiums are used at

times as auditoriums . Very often a stage is
provided at one end. However, because some
building codes place so many conditions and
restrictions on built-in stages, it is not always
economical to provide one. In such cases,
portable stages or platforms may be used .

A good-sized storage room for gym equip-
ment is essential . Doors to these rooms should
be 6 ft wide and 7 ft high to accommodate flat
mat trucks and a trampoline .
An office for the physical director is neces-

sary . This should be located on the same level
with the gym floor and preferably in a spot
where people will not have to cross the gym
floor to reach it .
Simultaneous use by 40 boys is considered

maximum capacity for a gymnasium, as it is
difficult for one instructor to handle any more
at one time .

Swimming Pool
An indoor swimming pool is a tremendous
attraction to the boys' club . Swimming is one of
the most beneficial activities in maintaining
physical fitness and health . A swimming pool
encourages cleanliness and personal hygiene,
since each boy must take a shower with warm
water and soap just before entering a pool .
Swimming is a group activity that helps build
self-confidence and gives each boy a chance to
play with his friends and develop socially . In
surveys of popular boys' activities, swimming
is at the top of the list .

The 30- by 75- and 35- by 75-ft pools have
been recommended as desirable sizes for boys'
clubs by the Boys' Clubs of America National
Committee on Aquatics . The Amateur Athletic
Union's requirement for the length of a pool is
75 ft 1 in . i n order to take care of any irregu-
larities in construction . A boys' club swimming
pool should never be less than 60 ft in length .
Since there is very little difference in cost
between a 60- or 75-ft pool, the shorter pool
should be considered only when site limita-
tions prohibit a 75-ft pool . The minimum size is
25 by 60 ft . Other sizes are 30 by 60 ft, 25 by
75 ft, 30 by 75 ft, 35 by 75 ft, 42 by 75 ft, and
T-shaped pools with a tank of either 30 by 75
ft or 35 by 75 ft .

Seventy-five-foot pools are acceptable for
competitive swimming . The recommended
width of swimming lanes is 6 ft for pools up to
30 ft in width, and 7 ft for pools 35 ft and over
in width.
Space for spectators should be provided in

the swimming pool room . Most state public
health regulations require spectator space to
be separated from the pool deck to prevent
people in street shoes from walking on the
deck . It is desirable to have the spectators'
gallery near the pool deck level, not at second-
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story height . The gallery is needed for parents
and visitors and also for class instruction.

Overall minimum ceiling heights in natato-
riums are sometimes determined by local
ordinances . In any case, the minimum clear
height in the diving area should be not less
than 15 ft above the diving board . This clear
height should be maintained for a minimum dis-
tance of 10 ft in front and 5 ft to the rear of the
front or tip, and at least 10 ft on each side of
the diving board.

Boys' club swimming pools should have 1-
meter diving boards only . Three-meter boards
and diving towers are not recommended be-
cause they are very difficult to supervise.
Depth of the swimming pool at the deep end

should be not less than 8 ft 6 in . i n front of
a 1-meter diving board . Depth at the shallow
end should start at 3 ft and slope to 3 ft 6 in . in
a distance of 22/ ft for a pool 60 ft long and
35 ft for a 75-ft pool . Although local regulations
may dictate otherwise, the foregoing is recom-
mended for boys' club pools because more
shallow-water area is desired for teaching
purposes . If local or state codes require
the pool floor to be pitched more, a variance
should be obtained .
Minimum recommended width for decks

around any pool is 5 ft . A 10-ft-wide deck on
one side (preferably the side with the specta-
tors' gallery) is useful for instruction purposes .
The recommended width of the deck at the
diving end of the pool is 13 ft 6 in .
Windows in the natatorium should be care-

fully planned. If they face south and/or west,
the windows should be close to the ceiling .
Large windows, especially those facing south
and west, permit too much sunlight to enter
the room . Excessive natural light places too
much glare on the pool surface, thus making it
difficult for the swimming instructor or life-
guard to see the bathers. Too much sunlight
also encourages the growth of algae, which will
make the water cloudy. Many colleges, univer-
sities and boys' clubs are now building note-
toriums with no exterior windows of any kind .
Since artificial illumination is used whenever
the pool is in operation, windows are not
needed . (See Fig. 5.)
Underwater lights are desirable not only for

their esthetic value but also for safety, as they
make it possible for the instructor to see all
boys in the pool . These lights should be cast
into the concrete walls and staggered along the
sides of a pool for even distribution of light .
They should never be located directly opposite
each other. Do not place underwater lights in
the ends of a pool .

Most state public health regulations require
public and semipublic swimming pools to use
the "recirculation" water purification system .
This means water is continually drawn from the
pool and replaced by freshly processed water.
The drawn-off water is screened, filtered,
chemically treated, and heated until restored
to its original purity .

Recirculation pools can be divided into two
categories : The conventional scum gutter and
the water level or flush deck . The physical dif-
ference between the two is that the former
has a scum gutter set into the walls of the pool,
while the water level deck has moved the gutter
from the side walls to the deck . Water level in
the scum gutter pools varies from several
inches to as much as 2 ft below the decks;
water in the flush deck pool is always within
'b in . of deck level .
The primary operational difference is that

many state public health ordinances require
water entering scum gutter drains to flow
directly to the sewer. Any water drawn off
through the scum gutter is thus irretrievably
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lost, as is the heat it contains . Water overflow-
ing into the drains of the water level deck pool
is carried to a balancing tank or reservoir
where it is held until it is chemically treated and
the pump can recirculate it through the filters
back to the pool . No large quantities of water
or heat are lost in this process.
The idea of water level deck swimming pools

originated in Boys' Clubs of America in the late
1930s. Since that time most new boys' club
pools have used the design, as have recreation
departments, schools, the U .S . Navy, the Royal
Canadian Air Force, and various youth organi-
zations . Water level deck pools are ideal for
teaching swimming . The instructor does not
have to stand at the very edge of the pool to see
everyone in the water, and nonswimmers feel
safer because they can see the whole room
and the instructor . This is not true of some of
the old scum gutter pools where the bather can
see only the ceiling and the sides of the pool .
Nonswimmers and beginners also feel safer in
a flush deck pool because they can get out of
it at any point around the pool's perimeter
merely by placing hands on the deck and kick-
ing the feat . Ladders are not necessary, al-
though some local ordinances require their
installation . Actually, ladders are more of a
liability than an asset in water level deck pools,
but if they are required by law, make sure that
they are the removable type .
Water level deck pools must be carefully

designed so that all water washed over the
decks will drain quickly into the overflow
trenches . Overflow water must never be per-
mitted to wash back into the pool . Also, to be
efficient, the reservoir or balancing tank must
have sufficient capacity to store the overflow
water until it is recirculated through the filter
system and pumped back into the pool .

Chlorine is the most widely acceptable agent
for purifying pool water. Bromide, iodine, and
other chemicals are also used, but these have
not been approved by all public health authori-
ties . There are two types of chlorine---liquid
and gas. Gas chlorine is less expensive than
liquid, but it is extremely poisonous and is
dangerous if handled incorrectly or if a leak
should develop in the tank in which it is stored .
Several times during any given year, articles
appear in newspapers about the many people
who are critically or fatally injured because of
a chlorine leak or because a tank of chlorine
gas fell off a truck and exploded . Some cities
now prohibit use of gas chlorine in swimming
pools. Liquid chlorine is a bit more expensive
but much less dangerous. It will bleach dyes
and eat holes in woolen material, and it is poi-
sonous if taken internally in its concentrated
form . But liquid chlorine will not contaminate
the atmosphere . Chlorine can be purchased as
a liquid or in powder or tablet form to be dis-
solved in water . It should be fed into the water

recirculation system by means of a mechanical
chemical feeder to ensure proper dosage and
mixing .

Filters most commonly used for boys' club
swimming pools are the pressure sand and
gravel filters and the vacuum diatomaceous
earth filter . In recent years, high flow pressure
sand filters have been developed. These are
smaller and less costly than the sand and
gravel filters . No matter which type is chosen,
filters and the pumps used with them should be
of sufficient capacity to recirculate the pool
water at least every eight, or more preferably,
every six hours.

Dressing Rooms
Dressing rooms should be located adjacent to
and on the same level with the gymnasium
and/or swimming pool .

Before the size of a dressing room is deter-
mined, consideration should be given to the
climate of the area in which the boys' club is
to be located, the age groups and number of
boys to be served, and the activities requiring
dressing room use. As a general rule, for the
younger or midget group, small lockers approx-
imately 12- by 12- by 12-in . in size are recom-
mended . In most cases, the small lockers are
also suitable for the junior group. The 12- by
12- by 30-in . double-tier locker is recommended
for intermediates and seniors. Regardless
of the size of lockers, there should be enough
to accommodate the maximum capacity of the
gymnasium and/or swimming pool plus an
equal number to provide for change in groups

this means a gymnasium with 40-boy capac-
ity should have 80 lockers (see Fig. 6) .
Minimum distance between rows of lockers

should be 8 ft 6 in ., measured from back to
back of lockers. This allows a minimum of 12
in . on each side for lockers, 16 in . for a bench
attached to the base of each row of lockers,
and 3 ft 10 in . for aisle space. Benches are
essential in dressing rooms, regardless of the
type of lockers used .

Basket and bag systems are acceptable
under certain conditions . They are less expen-
sive than lockers and occupy less space. The
principal objection to these systems is the
difficulty in managing them . An attendant has
to handle each basket or bag four times to
service one boy.

It is essential to provide toilet facilities close
to the shower room entrance . If such facilities
are not immediately available, the shower room
floor will be used as a substitute . When a
dressing room is used to service a swimming
pool, toilet facilities are usually required by
law. Small dressing rooms should have at least
one water closet, urinal, and lavatory ; large
dressing rooms should have two of each . The
use of dressing room toilet facilities for the

Fig. 4

	

Three-club-kitchen combination. Serving 20 boys per hour in each club room .
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Fig. 5 Notatorium .

trot desk from which an attendant can see
those who enter or leave the room .

Local codes in many cities and states govern
the minimum number of water closets, urinals
and lavatories which must be installed in public
buildings . These are usually determined by the
maximum capacity of a building . In communi-
ties having no codes or ordinances requiring
adequate toilet facilities, the following formula
is recommended:

1 water closet (toilet) for each 50 boys
1 urinal for each 50 boys
1 lavatory for each 100 boys

Wall-hung water closets, lavatories, and
urinals are preferred . Some wall-hung urinals
should be set lower than standard heights to
aeeommocinte small boys . Stall urinals are
acceptable . With fixtures on the walls, floors
are easict to clean.

over these windows to ensure complete privacy
during consultations and interviews .

Control Counters

As previously stated, control counters should
be located where the attendant can see the area
to be served as well as other areas .

Height of control counters should be no
more than 40 in . A low section of 33 in . for
young boys to fill out membership applications
is recommended.
Games control counters should have cabi-

nets below them for storage of supplies .

Toilet Rooms

Locate boys' toilet rooms adjacent to the lobby
or corridor where they are easily accessible . It
is desirable to have toilet entrances near a con-

entire boys' club is not recommended, since
such combined use increases problems in
supervision and results in water being tracked
into the club .

Plan locker rooms so the attendant in the
control cage can see the entire room and also
the shower room .

Shower Room

The number of shower heads recommended
for a dressing room serving a gymnasium is
five . The number of shower heads recom-
mended for a swimming pool dressing room is
twelve .

Shower heads should be suspended from
the ceiling with the bottom of the head not
less than 8 ft nor more than 9 ft above the floor.
Ceiling shower heads, rigid and without ball
joints, are recommended because four boys
can shower under one head . Wall shower heads
can accommodate a maximum of two boys .
Any wall projections in shower rooms are a

source of injury to boys .

SERVICE SPACE

Executive's and Secretary's Offices

Locate the secretary's office directly adjacent
to the club entrance so the person working
there can see who enters or leaves during the
morning and afternoon when the building is
not completely staffed .

The executive's office should be next to the
secretary's office and also close to the club
entrance, where it is easily accessible to boys,
parents, and visitors .

In communities where the boys' club has one
or more branches or where the club must have
a more complex office arrangement, the unit
director's office should be adjacent to the
entrance . The secretary's and executive's
offices and a workroom may be located in a
different section of the building .
Windows are recommended for interior walls

so the executive can see what is going on out-
side . Provide venetian blinds or draw curtains Fig, 6

	

Locker diagram . 60- and 30-in . double-tier lockers .
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Collett Street Recreation Center, Morganton, N.C.
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Recreation buildings should be functionally
designed to make possible a varied program of
activities for all ages and both sexes . These
buildings should be designed and dedicated
to meet the needs of all people in their respec-
tive neighborhoods and communities .

Recreation buildings should provide a safe,
healthful, and attractive atmosphere in which
every person in the community or neighbor-
hood has the opportunity to enjoy his leisure
by participation in activities of a social, crea-
tive, cultural, or physical nature .

Plannirtg Areas and Facilities for Health,
Physical Education, and Recreation, rev . 1966,
The Athletic Institute, Merchandise Mart, Chi-
cago, III ., American Association for Health,
Physical Education, and Recreation, Washing-
ton, D .C

Due to advances in medical science, people
live longer . Thus, the percentage of the aging
in our population is increasing . In addition, it
is approximated that one out of seven people
in our nation has a permanent disability . There-
fore, there is a greater challenge than ever be-
fore to prevent the construction of architectural
barriers which make it difficult for the aging
and the disabled to participate in the recreation
program .

Almost without exception, recreation areas
require some type of structure which will fulfill
program needs and yet blend aesthetically into
its surroundings . In terms of function, building
types may range from the simple picnic shelter
to the complex community recreation building
with its variety of special service facilities .
Such buildings may vary in design from the
rustic, depicting the style of early colonial

days, to the contemporary, representing the
most modern architectural concepts .

In many neighborhoods and communities,
school facilities are adequately equipped to
provide recreation programs for youth, but
other existing age groups are not always
served . In such instances, the community
must depend upon public recreation facilities
which are planned and operated independently
to accommodate a recreation program for the
total community . Since the school is an inte-
gral part of the community, it should have a
part in the planning of public recreation facil-
ities . Conversely, when school buildings are
being designed, cooperative planning with
community recreation authorities is essential
in order to assure that the new structures will
include facilities needed for joint school and
community use .
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PLANNING OBJECTIVES

The planning and designing of a recreation
building demand a precise and logical ap-
proach . Since a recreation building reflects
the unique needs of a neighborhood or com-
munity, the specific plans and design will vary,
but the preliminary considerations and plan-
ning objectives will be the same .

The successful incorporation of accepted
planning objectives will ensure maximum
utilization of the building . The preliminary
plans and the continuous reevaluation of the
functional design of the building prior to its
construction should be considered in terms
of the following questions :

" Has the most effective use of the entire
area been determined, and does it utilize all of
the natural resources?

" Does the preliminary plan include all of
the essential areas and facilities necessary to
fulfill the program objectives?

" Does the design provide for flexibility in
use and for future expansion?

-Does the floor plan permit convenient ac-
cess to, and facilitate circulation within, the
building?

" Does the floor plan provide for ease in
supervision and administration of the building?

" Have individual rooms been located and
designed so as to encourage multiple use
within safety limits?

" Has the building been designed so as to
ensure opportunity for its use by all members
of the community, including the aging and
disabled?

" Does the design encompass accepted
aesthetic qualities that relate harmoniously
with the surroundings?

" Is the building designed and constructed
so as to ensure joint use with other public or
private agencies?

" Is the building so designed that it will per-
mit economy in construction slid maintenance?

CLASSIFICATION OF RECREATION BUILDINGS

Growth in the scope and complexity of the
recreation program has created a need for
buildings which will provide facilities adapted
for a wide variety of recreation activities . Un-
like many of the early structures, present-day
buildings provide for adaptability and multiple
use . This change from the simple to the com-
plex has stimulated the development of a vari-
ety of recreation buildings . These are classi-
fied by function and then categorized by size .

The standards used for determining the size
requirements of recreation buildings are
usually based upon a square-footage-to-popu-
lation ratio . This may be determined by allow-
ing 1 to 2 sq ft per person to be served . For
example, if the building is to serve 8,000 per-
sons, it should be approximately 12,000 sq ft
in size . This footage ratio may vary where
cities build one center to accommodate the
entire population .

Type I Recreation Buildings

The plans in Fig . 1 . illustrate a Type I recrea-
tion building . This type of building is usually
constructed in larger subdivisions or suburban
areas of a metropolis . However, recent trends
reveal that many smaller cities (30,000 or leas)
have constructed such facilities to serve the
total community .

This type of building encloses 20,000 sq ft
or more and usually includes the following
facilities :

Multipurpose

	

Game room
Gymnasium

	

Photography room
Shower and locker

	

Office (administration)
rooms

	

Office (staff)
Club rooms

	

Rest rooms
Arts and crafts room

	

Kitchen
Lounge and lobby

	

Large storage areas

Type II Recreation Buildings

The Type 11 recreation building is illustrated in
Fig . 2 . This is the most common type and can
be used in any city or community. It is believed
by many recreation experts that the most ef-
ficiently operated building is the one designed
to accommodate a neighborhood or area of
approximately 8,000 persons .

This building encloses 10,000 to 20,000 sq
ft and includes basically the same facilities
as the Type 1 structure . Root" sizes may vary
and emphasis may be placed on those facil-
ities that will best serve the program objec-
tives .

Type III Recreation Buildings

These buildings are used in many communi-
ties to satisfy the needs of less populated areas
and usually include most of the following facil-
ities (Fig . 3) :

Social hall or gymnasium
Shower-dressing room
Club room
Lobby-lounge
Office
Rest rooms
Kitchenette
Adequate storage areas

Social Hall-Gymnasium

In order to obtain maximum benefit from the
social hall-gymnasium, this facility is ordinarily
used for a variety of social activities, such as
folk, square, and social dancing, banquets,
and roller skating, in addition to basketball
and other forms of athletics .
The size of a community recreation building's

social hall-gymnasiumn should be at least 90 by
100 ft, with a minimum height of 22 ft . This
will permit a basketball court of 50 by 84 ft .

Fig . 1 (cont.)

	

Collett Street Recreation Center, Morganton, N.C .
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Fig. 2

	

Thomaston-Upson County Recreation Center, Thomaston, Ga .

These dimensions will permit seven tiers of
telescopic bleachers on one side of the social
hall-gymnasium, seating approximately 325
spectators .

Provision should be made for a mechanical
ventilating system (forced air) . The wainscot-
ing should provide clear, unobstructed wall
space from the floor to a height of 12 ft . If the
room contains windows, they should be placed
above the wainscoting on the sides and should
be provided with protective guards . There
should be no windows at either end of the
social hall-gymnasium .

It is preferable to have no windows in a
social hall-gymnasium as they have little func-
tional value. If it is necessary to use windows,
they should be placed on the north side, or if
used on two sides, then on the north and south,
never on the east or west . Where sky domes
are installed, they should be waterproof, and
the room should be equipped with vent domes
and exhaust fans for ventilation .
Maple flooring is commonly used . The cork

spring clip or other type expansion joint should
be installed on all four sides . If suspended
apparatus is used in the social hall-gymnasium
and wall attachments for control ropes and
chains are affixed to the wall, these attach-
ments should be at least 7 ft above the floor
level and should be recessed .

This room should be equipped with stainless
steel or aluminum portable and removable
handrails attached to all wall surfaces, and also
along the face of folding bleachers to provide
a handhold for roller skaters.
Whenever possible, noncontact (nonmarring)

furniture should be used . Design characteris-
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tics of such furniture also facilitate safer use
by the aging and disabled .

In a masonry building, particularly in one
with concrete reinforced frame, stainless-
steel eyebolts should be installed in each
corner and at each column for the hanging of
decorations for special parties . These bolts
should be located within 12 ft of the ceiling in
the smaller rooms, and at least 15 ft high in the
social hall-gymnasium . The use of eyebolts
will eliminate the necessity of driving nails
or screws into the walls.

THE COMMUNITY RECREATION BUILDING

The community recreation building functions
beyond the primary purpose of serving a single
neighborhood . It is designed to offer a more
diversified program in order to meet the com-
plete recreational needs of all people in the
community. The community building is nor-
mally larger than a neighborhood building and
is usually located in a major recreation area
such as a community park or playing field .

As stated previously, community recreation
buildings vary in function and design, but,
generally, they contain most of the facilities
described on the following pages.

Multipurpose Room

The multipurpose room should be designed to
accommodate such activities as general meet-
ings, social recreation, active table games,
dancing, dramatics, orchestra practice, con-
certs, and banquets .

The area of this room should be approxi-
mately 2,000 to 3,000 sq ft . It should be rec-
tangular in shape with a minimum width of 40
ft . The minimum ceiling height should be at
least 16 ft .
The floor should have a nonskid surface to

prevent many common accidents. The floor
should also be level in order to permit mul-
tiple use for meetings, dancing, dramatic
presentations, etc.

Stage

A stage and related facilities are frequently
included in a community center. They may be
built in conjunction with the multipurpose
room or, preferably, as a separate unit .

The stage proper should be about 20 ft in
depth, and the proscenium opening should
be at least two-thirds the width of the room .
It is desirable that the approach to the stage
from the floor of the main room be by inclined
ramp with a nonskid surface to facilitate the
physically disabled and aging and to accom-
modate the movement of equipment.
Consideration might be given to the con-

struction of an outdoor stage contiguous to
the multipurpose room . Some buildings have
been successfully constructed with a revolving
stage for outdoor and indoor programs . Pori-
able or recessed stages might also be con-
sidered .

It is desirable that the room be equipped with
a modern public-address system, permanently
installed with matched speakers and with out-
lets for additional microphones and phono-
graphic equipment . Consideration should be
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given to a master control from the office of the
building . All stage lighting should be modern
and should be controlled from a dimmer-
control cabinet equipped with a rheostat . Pro-
visions should also be made for television
installation .
Recessed drinking fountains and cuspidors

should be provided and should be located in
areas where they will cause a minimum amount
of interference . Water fountains should be
hand or hand-and-foot operated, with up-front
spouts and controls . Protective floor covering
or drainage at the base of the fountain should
be considered to avoid floor damage .

Dressing-Locker Room

A room for the purpose of changing clothes is
necessary and should be in close proximity to
the social hall-gymnasium . There are two
accepted plans for checking personal apparel :
(1 ) The use of locker rooms with metal lockers ;
and (2) The use of dressing rooms with a check-
room for checking clothing in wire baskets or
nylon bags .

Locker Room If the lockers are to be used in
connection with outdoor spurts, they should
be located so the players will have access
to them without going through the entire build-
ing . The suggested requirements for the locker
room in a community recreation building are as
follows: for men and boys, 200 lockers; for
women and girls, 150 lockers. The placement
of lockers should take into account the space
requirements of the disabled .

The floor of the locker room should pitch to
a central drain or drains to facilitate cleaning
and washing . The junction of the wall and floor
should be cowed. In the women's locker room,

dressing booths should be supplied in the ratio
of 10 percent of the total number of lockers .
Hair driers and nonbreakable liquid-soap dis-
pensers are also recommended.

Dressing Room with Checkroom The use of gal-
vanized-wire baskets or nylon or plastic bags
is growing in popularity . This system will
accommodate the same number of users in
about one-fourth of the space required for
metal lockers . However, there is no saving of
space required for dressing .

If there is a possibility of a swimming pool
being constructed on this site at some future
time, dressing rooms should be located and
arranged so as to serve both the gymnasium
and the pool .

Shower Rooms

The size of shower rooms is dependent upon
the extent of the facilities and the number
of persons to be served at one time . Adequate
ventilation should be a primary consideration.

For men and boys, it is suggested that ap-
proximately 12 shower heads be provided,
spaced a minimum of 4 ft apart and 6 ft above
the floor level . For women and girls, it is rec-
ommended that a minimum of 6 group shower
heads and 3 individual shower-and-dressing
booths be provided . Shower heads should
be 4 112 ft above the floor level . Nonbreakable
liquid-soap dispensers are recommended, and
hair driers are suggested for the ladies' locker
room .
To accommodate the disabled, two folding

"L" seats should be placed in opposite corners
of each group shower to facilitate both right-
hand and left-hand approaches .

In the construction of the shower-room

floor, drainage gutters 4 in . deep and e to 10
in . wide placed around the perimeter of the
shower room will provide a sanitary means
of drainage . The central portion of the shower
floor, raised above the depressed area, should
drain toward the shower drains . A carborun-
durn-impregnated ceramic tile, or its equal,
will provide a nonslip surface .

The temperature of water feeding into the
shower heads should be 120`- F, controlled by
means of a mixing chamber rather than by in-
dividual control . Vandalproof shower heads
should be used .

Club Rooms

Experience indicates the desirability of provid-
ing a minimum of 500 sq ft of floor space per
club room . For community recreation build-
ings, at least three to five club rooms should
be provided for multiple use. At least one large
club room should be located adjoining the
kitchen.
When windows in club rooms and lounges

are placed high in a wall, they are not broken
as often as low windows and they also provide
more space for furniture, bulletin boards, peg-
boards, chalkboards, and exhibits . Since
broken window glass is a major problem, a
nonbreakable type of windowpane is prefer-
able . Windows may be omitted and sky domes
and vent domes used . By omitting windows,
the need for drapes, venetian blinds, and cur-
tains-all items subject to vandalism-is also
eliminated .
A chair rail or wainscoting to prevent the

marring of walls should be installed to a height
of 3 ft above the floor. Whenever possible,
--contact (nonmarring) furniture should be
u.,cul .

Fig . 3 Glenwood Community Center, Greensboro . N.C.
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Arts and Crafts Room

A separate arts and crafts room is desirable .
However, if this is not possible, then at least
one club room should be equipped for crafts,
with provision for gas, compressed air, and a
modern sink with hot and cold water. The sink
should have a clay trap .
Ample storage cabinets, closets, or lockers

should be included for the safe storage of
craft materials, unfinished projects, and ex-
hibit materials . Bass and wall plugs should be
provided in all club rooms for the operation of
electric irons, sewing machines, power tools,
movie projectors, etc . If a kiln is used, it should
be placed in an adjoining room for reasons of
safety and should be equipped with a heavy-
duty 220-volt electrical outlet . Bulletin boards
and exhibit cases may be used to display com-
pleted projects .

Lounge and Lobby

The lobby of the community recreation build-
ing is the space just inside the entrance . The
lounge should open off the lobby, and, if pos-
sible, should be close to the central office
and to the multipurpose room and/or social
hall-gymnasium . The lounge and lobby are
often combined into one room . When they
are combined, it is suggested that the size of
the lobby-lounge be about 600 to 800 sq ft .

This facility should be attractively lighted
and should contain a wall-mounted, recessed
drinking fountain and a built-in electrically
lighted trophy case and bulletin board. Appro-
priate space should be allowed for public tele-
phones, and at least one telephone should be
installed so as to accommodate a person in a
wheelchair . Provision should also be made for
aquariums and for growing plants and flowers.
Adequate space, preferably recessed, and
electrical and water connections for automatic
vending machines should be included .

The office, club rooms, game room, and rest
rooms are usually adjacent to the lobby-lounge .

The entrance doors of the lobby present a
problem from the standpoints of aesthetics,
safety, security, and vandalism. Solid glass
panels-from ceiling to floor-and solid glass
doors are quite popular and attractive, but their
use must be carefully studied . Since glass
doors and panels can be easily broken, good
aluminum doors with a minimum of glass are
preferable .
One of the main causes of damage to floors

is the habit of many individuals of dropping a
cigarette on the floor and stepping on it . This
habit causes definite damage to asphalt or
vinyl-asbestos tile, disfiguring and discoloring
light colors and, to some extent, even marring
darker colors . Therefore, terrazzo, quarry tile,
and patio tile are preferable .

Game Room

The gams room, approximately 30 by 64 ft
in size, is designed for a variety of games, in-
cluding billiards and table tennis . In planning
this room, sufficient storage space should be
provided for various items of game equipment
and supplies to be used .

This room should be in close proximity to
office supervision. It should also be acousti-
cally treated, due to the noise factor .
The choice of floor material should be care-

fully considered because of the heavy traffic
usually prevalent in this room . Windows
should be placed high in the walls to reduce
glass breakage . A chair rail or wainscoting to
prevent the marring of walls should be installed
to a height of 3 ft above the floor . Whenever
possible, noncontact (nonmarring) furniture
Should be used .

Photography Room

A special room can be provided and equipped
as a darkroom . Ventilation should be provided
through the use of lightproof ventilators . Hot
and cold running water, special light plugs-
both wall and base-and photographic sinks
for developing and washing prints should
also be provided .
A mixer is desirable to accurately control

the water temperature . A filter should also be
provided if the water quality is not good . Doors
should be lightproof .

Director's Office

An office of approximately 120 sq ft in size is
suggested, with sufficient window space to
provide maximum supervision of the lobby,
lounge, club rooms, and social hall-gymnasium .
At least three walls should have windows . If
there is a window connected to the social hall-
gymnasium, a nonbreakable-type glass is
preferable .

It is often recommended that there be an
adjoining shower-dressing unit with a floor-
surface area of not less than 100 aq ft . This
unit should contain a shower, toilet and lava-
tory, clothes closet, and first-aid supply
cabinet.

Opening off the director's office should be
a storage closet with a burglarproof door for
storing valuable supplies and equipment, such
as the motion-picture projector and public-
address system .

Rest Rooms

Rest-room facilities should be designed to
serve both indoor and outdoor areas. Provision
should be made for direct access from the ex-
terior of the building at a point adjacent to such
activity areas .

Rest rooms should include multipurpose
units, combining automatic towel and soap
dispensers, mirror end shelf, and a combina-
tion paper-towel dispenser and waste recep-
tacle. These units should be recessed in the
wall .

Mirrors should have metal frames and be
recessed into the wall so they cannot be torn
off. The preferred soap dispenser is built into
the lavatory since this type is lose subject to
vandalism than the wall-installed type .
Dressing-room benches should be of a per-

manent type and should be securely anchored
to the floor so they cannot be turned over,
stacked against the wall, broken, or removed
from the building . Toilet fixtures should be
hung from the wall for ease in cleaning . In rest
rooms where several fixtures are used, one fix-
ture of proper height for young children and
the disabled should be included . Lavatories
should be of enamel-coated iron or other un-
breakable material rather than vitreous china .
A flush-valve water closet with the valve

24 in . above the top of the fixture-or 3 ft
above the floor-is preferred over a tank-type
toilet fixture . Automatic valves for water taps
in showers and lavatories are recommended
to reduce water loss caused by taps being left
open . Hose bibbs should be installed in each
rest room and/or shower room, at a proper
height so buckets can be placed under them .

Toilet facilities should be made accessible
to the disabled .

Kitchen

The Pullman or kitchenette-type kitchen is usu-
ally desirable for most community and neigh-
borhood recreation buildings . If large dinners
or banquets are to be served, provision should
be made for a lull-size modern kitchen that con-

forms to local health regulations and has a free
floor space at least 54 in . wide .
The kitchen should be located near the club

rooms and the social hell-gymnasium . This will
make the kitchen available to small gatherings
in the club rooms and to large banquet gather-
ings in the social hall-gymnasium . The kitchen
is often placed between two club rooms and
made available to both rooms by the use of
aluminum roll-up doors.

Adequate storage apace, cabinet space, and
electrical outlets for such appliances as the
refrigerator, the range, the dishwasher, and can
openers should be provided . Exhaust fans
should also be installed .

Storage Areas

One of the most common errors found in many
recreation buildings is the lack of sufficient
storage space for equipment, maintenance,
and custodial purposes .

Equipment Storage Room Provision should be
made for storing apparatus and equipment.
There should be an opening 6 ft wide with
louvered flush doors between the social hall-
gymnasium and the storage room . This will
permit passage of the most bulky equipment.
There should be no raised threshold .

The minimum size of the storage room
should be approximately 250 aq ft . Provision
should be made for storage of inflated balls,
bats, softballs, and other supplies, either in
separate cabinets or a special closet . Appro-
priate bins, shelves, and racks are suggested.
In addition, a recessed alcove for the storage
of a piano is desirable .

Maintenance Storage ROOM

	

The maintenance stor-
age room varies in size, depending upon the
adjacent outdoor space and the size of the
building . The room is ordinarily located on the
ground level, adjacent to the outdoor areas.
An outside entrance should be provided by
means of a burglarproof door sufficiently large
to permit the passage of motorized and other
maintenance equipment.
This facility is used as a headquarters for all

outdoor maintenance . It may have to house
rakes, shovels, hose, marking equipment and
supplies, hand tools, power tools, and other
equipment. A repair shop and its facilities
are usually incorporated in this area . The room
should have sufficient base and wall outlets
to serve both the workbench and power-equip-
ment needs.

Recessed wall shelving and cabinet storage
should be provided for tools, supplies, and
equipment. This space should also contain
hot and cold water, a slop sink, a lavatory,
a water closet, and a clothes closet .
The floor should be concrete and should be

pitched to a central drain. The junction of the
floor and wall should be coved.

Custodial Storage Rooms A supply closet
equipped with a slop sink and space for mops,
pails, brooms, and cleaning supplies should
be centrally located on each floor level .

NEIGHBORHOOD RECREATION BUILDINGS

The neighborhood recreation building will
include many of the features of the community
recreation building, as previously described.
The neighborhood building, however, is usually
intended to serve a smaller number of people .
The size of the facility will ordinarily fell into
the Type III (under 10,000 sq ft) or Type 11
(10,000 to 20,000 aq ft) classification . In all
cases, the building should be so designed that
rooms can be easily added.
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Fig . a.

Fig. s.

U .S. Naval Facilities Engineering Command, Deport-
ment of the Navy, Washington, D .C .
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By ROBERT PERLMAN and DAVID JONES

A neighborhood service center may be defined
as a conveniently located facility, staffed by
professional workers and community residents
with no training, designed to provide specific
and speedy services to people with a wide
variety of simple and complex problems . On the
philosophical level, the centers comprise one
important element of a broad attack on crime
and poverty. On the action level, they are one
way of dealing with problems of inhabitants
of the inner city, a "place to go" for help.

Services dispensed by centers may range
from on-the-spot advice on problems requiring
immediate attention to long-term assistance
with legal, employment, and personal prob-
lems . In addition to furnishing these services,
a growing number of neighborhood centers
are planning for, and implementing, programs
designed to mobilize neighborhood groups
to participate in decision-making processes
that directly affect their lives, to become a
vital force for social change . These centers feel
that they must not only help to resolve specific
problems but must also work to correct those
faults in the society that create these problems .
Those who have developed and worked in

such centers are generally very enthusiastic
about this "new" way to deliver services .
National organizations, as well as local, govern-
mental, and voluntary agencies, are becoming
increasingly interested in utilizing this partic-
ular organizational device .
The goals of the center are to promote and

facilitate effective involvement of neighbor-
hood residents in the solution of neighborhood
problems and to improve the quality of pro-
grams which are designed to aid the elimina-
tion of poverty. As such, the neighborhood
center is the focal point of the local community
action program in a neighborhood .
A center can gather and share information

about new and existing programs . It can deliver
the resources of many public end private ser-
vice agencies to those who need them . It can
coordinate the programs and services of these
agencies to answer the needs of the individual
and the total community . At the same time,
it can work to modify and enrich existing
programs and services so that they respond
more effectively to the unique poverty prob-
lems of the neighborhood .

In order for the center to have effect on the
elimination of poverty, it must belong to the
neighborhood it serves . It must be what the
people want it to be . It should be e place where
people will want to go, not simply because they
can get free medical treatment or legal advice
but because it is a comfortable, familiar, friend-
ly, and exciting place to be .
The neighborhood center's most important

function is to provide the people of a neighbor-
hood with a structure and a program design to
enable them to act. The center should help
people gather and use their own resources as
well as those in the community at large; it
should help them develop the competence to

Neighborhood Service Centers, Office of
Juvenile Delinquency and Youth Development,
U.S . Department of Health, Education and Wel-
fare . Washington, D.C ., 1967 .
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work in their own behalf toward the resolution
of the social and economic problems of poverty
in their neighborhood .
The first step in planning a neighborhood

center is the determination of the neighbor-
hood to be served . The best way to decide if a
given geographical area is a neighborhood is
to discover if the people in the area think of
themselves as being neighborhood residents.
In Appalachia, a neighborhood may be a "hol-
ler" or a "creek ." In the South, a rural town
and the surrounding farms may be a neighbor-
hood . In cities, a neighborhood could be one or
more public housing projects . In many cases,
the definition of the neighborhood may be so
obvious a consideration that it demands very
little thought. It may simply be the section of
town where poor people live .

It is important that neighborhood centers
be placed in more or less distinct neighbor-
hoods. Some consideration should be given,
however, to the size of the population served .
Harlem is a neighborhood, but it clearly cannot
be served by just one neighborhood center . As
a general rule, a center that serves more than
35,000 people will probably be too large for
effective neighborhood communication. On the
other hand, some neighborhoods will be too
small for a full-scale facility . In such cases,
particularly in sparsely populated rural areas,
nearby neighborhood centers may consider
placing outposts to perform outreach and
referral functions and to provide communica-
tion with the center and other service groups .

Another important consideration in the de-
termination of the neighborhood is the trans-
portation system, public and private, in the area
to be served . The neighborhood center should
be located within easy reach of area residents
or should develop its own transportation sys-
tem to bring itself as close as possible to the
people it serves .

Determining the Neighborhood Needs
The second step in planning a neighborhood
center is the determination of the area's partic-
ular needs. Local conditions and the expressed
desires of neighborhood residents should be
the most important considerations . Asking
simple questions of a number of residents is
one way to get the necessary information.

The processes of neighborhood involvement
and participation can develop in the people
served by a neighborhood center an active con-
cern about services by making the programs,
both existing and locally initiated, respond
directly to needs that they themselves haveindicated

Responding to Neighborhood Needs
Once the neighborhood's unique mix of needs
are pinpointed, arrangements should be made
to decentralize into the center existing pro-
grams which can meet these needs. Written
agreements between the service agency and
the center can govern the terms of each decen-
tralization . These agreements should clearly
define the organizational chain of command
within the neighborhood center : what kind of

program will be offered, and what procedural
and other changes are agreed to by both parties
in operating the program through the facilities
of the center .

Programs must not be imposed on neighbor-
hoods but should grow out of expressed neigh-
borhood needs and the capacity of neighbor-
hood people to use them . Where no existing
program can adequately respond to definite
neighborhood needs, the center may want to
develop and operate new programs .
Decisions about what programs and groups

will operate through the center will help deter-
mine the physical requirements of the facility .
At the present time, centers vary in size and
function from single-deck referral units to
highly complex, specially designed facilities
incorporating a wide range of services . There is
no single model .

In an urban environment, the neighborhood
center may operate out of a single storefront,
from many offices scattered throughout the
area, or from a cluster of buildings . In a rural
environment, where transportation is more
difficult and neighbors are more widely dis-
persed than in cities, certain variations may be
more feasible .

Rural Variations
In rural areas, the neighborhood center may be
a system of facilities on wheels, a fleet of ser-
vice buses that continually travel from place to
place within the area served by the center .
Operating from a small administrative center,
one kind of mobile unit can travel throughout
a county, spending a day or two every week or
every other week parked near a neighborhood
of poor people . Such units may serve only for
recruitment, intake, diagnosis, and referral
to nonmobile, nondecentralized services . They
may also take the form of single-purpose units.
Mobile public health units are an example of a
traveling single-purpose service that has
proved successful in many areas. The eventual
goal should be truly multipurpose units which
go where the poor are and serve as many of
their needs as possible . Mobile units do not
have to operate from a single administrative
center . Another variation involves carrying pro-
grams, on a rotating schedule, to a number of
neighborhood centers scattered throughout
the service area . These centers may be located
in abandoned schoolhouses, old homes, grange
halls, church halls, or other available apace
which has been turned into an appropriate
facility . Each of these in-the-field centers would
have a skeleton staff of resident workers who
would do outreach work on a full-time basis.
The individual community will have to decide

which o1 these models is most appropriate
to local conditions . For many communities,
e combination of the two may be the most
workable solution .
Some typical service programs could consist

of the following :
The Housing and Rent Clinic would advise

and assist tenants on their problems, conduct
housing inspections and verify complaints, and
work with city agencies on the prompt handling
of housing problems .
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Tenant and Block Organization and Educa-
tion would help existing tenant groups identify
and act on problems, conduct conferences
and training sessions on tenants' rights, emer-
gency action, self-help techniques to improve
apartments and evaluation of urban renewal
needs, and would organize new groups .

Coordinated Processing of Housing Service
and Community Facilities, Complaints, and
Requests . The central offices of the neighbor-
hood boards would coordinate complaints on
housing and requests for public facilities and
take them up with city agencies, maintain
records, and conduct studies of the effective-
ness of city services .

Housing Repair and Maintenance Service.
A nonprofit corporation would repair and
rehabilitate housing, employing (and training)
youth and unemployed adults as the labor
force.

Consumer education clinics would help
people get the most for their money by provid-
ing information through lectures and the dis-
tribution of written material . Parents work-
shops would assist parents to understand
the school system and encourage there through
group discussions to take a more active part
in working with the schools for the education
of their children .
Employment services would primarily offer

information and referral to appropriate sources
of jobs and training .
A Health Conservation and Education Unit

would assess the health needs of residents,
develop programs to meet them, and facilitate
the delivery of the city's health services .

Ancillary services would consist of social
services and legal services . Social services
would provide counseling to individuals and
families on a short-term basis--for example,

a dispute with an employer or getting a child
reinstated in school-and long-range help with
such problems as material and child-rearing
difficulties . Teams of indigenous workers
would operate under a supervisor . In addition,
there would be homemakers and home tech-
nicians to help with management of family
budgets, to provide temporary child care so
that mothers can keep appointments at other
agencies, and an escort service for the aged .
There would be special educational programs
for unwed parents, with a particular effort
to involve fathers ; a service for the aged and
isolated ; and the use of mental health re-
sources on a contractual basis.
Throughout, referrals would be made to

these programs by the neighborhood staff
and there would be a referral program to facili-
tate coordination within the centers and with
other community agencies .
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DESIGN CONSIDERATIONS FOR
OFFICE BUILDINGS

The building character should express :
" Its representational and office building

nature
" The nature of the building in terms under-

stood by and compatible to the host country
" Quality without ostentation or luxury
" A deference to local architectural tradition

and materials
General planning should include :
" Easy and direct pedestrian access and

egress, including provisions for the physically
handicapped .

" Easy vehicular access and egress with
provision for adequate visitors, and staff park-
ing along with the necessary service access to
building . Shelter should be provided at main
entrance for protection during inclement
weather .

" Arrangement of public spaces for conve-
nient service to the public .

" Arrangement of sensitive areas remote
from public .

" Efficient circulation employing maximum
use of double loaded corridors .

" Provision for building expansion either
vertically, horizontally or both .

" Physical security of building by perim-
eter walls and/or fences, setbacks from prop-
erty lines, exterior lighting, easy control of
entrances and visual control of stairways and
elevators .

Climatic and local considerations include :

Humidity
Dust control
Extreme temperatures
Insect control
Sun and inclement weather control
Earthquakes
Flooding

The Basic Space Module

The basic space module of 75 sq ft represents
the normal space allocation for individual
desk personnel engaged in clerical activities .
Increments of this module will provide offices
of proper size for individuals or groups having
other functional space requirements . Thus, an
office of 150 sq ft will accommodats a single
reporting officer or two clerk-typists ; an office
of 225 sq ft will provide for an officer of super-
visory rank, two secretaries, or three clerk-
typists . The 75-sq-ft module thus establishes a
means by which the building can be systemati-
cally designed for flexibility of partitioning to
suit space needs .
The typical single office of 150 sq ft repre-

sents a preferred room shape of 8 ft 8 in . wide
by 17 ft 6 in . deep . These proportions have
been proved to accommodate required furni-
ture for one or two persons depending on rank
and function . Similarly for offices of larger size,
furniture and space needs will be satisfied if
the 17-ft 6-in . depth is retained uniformly and
the widths are varied in accordance with net
area requirements .

Dimensional Limitations

The following represent minimum clear ceiling
heights . Adjustments may be required in some
instances to accommodate specific require-
ments .

Classified conference room . . . . . . .

	

. loft
Classified mail and
communications space . . . . . . . . . . . loft

Mechanical space . .

	

. . . . . . . . . . . Varies-to be
ascertained in
each case

Typical office space . . . . . . . . . . . . .

	

9 ft
General storage areas . .

	

. . . . . . . . . 10 ft

Planning Flexibility

The following space standards are established
for purposes of planning consistency and cost
control and for these reasons should be ad-
hered to . This does not preclude variations
where such are necessary to provide for special
requirements at a particular post . In addition to
specific space variations, the site and locale
may dictate that the service functions may
preferably be located in a structure separate
from the office building .

SPACE STANDARDS FOR EMBASSY
OFFICE BUILDINGS

The following net areas are recommended for
the various typical embassy staff requirements
and functions . Space variations between the
class 1, 11, 111, and IV posts are indicated under

the post classifications . An asterisk (') indi-
cates those functions or spaces requiring
additional evaluation specifically to accommo-
date the special need at each post .

Office of the Ambassador

This section is a sensitive area and should be

located on an upper floor and separated from

the general public areas . Access to the ambas-
sador's and deputy chief of mission's offices
should be through and controlled by the secre-
taries' office . The reception area should be
separate but convenient to the secretaries'
office . (See Table 1 .)

Political Section

This is a Sensitive section which reports
directly to the ambassador and should be
located accordingly . (See Table 2 .)

Economic Section

This section should be conveniently located
for easy public access although not neces-
sarily on the main ground floor except in the
case of the commercial library . This latter
function and any directly associated office
should be immediately available to the public .
(See Table 3 .)

Consular Section

The size of this section will vary greatly accord-
ing to the volume of the consular activity . At

TABLE t Embassy Space for Ambassadorial Section

Class post, net sq ft

I II III IV

Ambassador's office . . . . . . . . . . . . . . . . . . . . . 600 525 450 450
Private lavatory . . . . . . . . . . . . . . . . . . . . . . . 75 75 50 50
Coat closet . . . . . . . . . . . . . . . . . . . . . . . . .

Deputy chief of mission . . . . . . . . . . . . . . . . . . . . 450 375 300 300
Secretaries (two) . . . . . . . . . . . . . . . . . . . . . . . 300 225 225 225

File alcove and kitchenette . . . . . . . . . . . . . . . . 75 75 75 75
Reception area . . . . . . . . . . . . . . . . . . . . . . . . . 300 225 225 150
Conference room . . . . . . . . . . . . . . . . . . . . 600 525 450 375

TABLE 2 Embassy Space for Political Section

Class post, net so ft

I II III IV

Chief political section . . . . . . . . . . . . . . . . . . . . . 375 300 225 225
Secretary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225 225 150 150
Political reporting officer . . . . . . . . . . . . . . . . . . . 225 150 150 150
Reception area . . . . . . . . . . . . . . . . . . . . . . . . . 225 150 150 150
Political officers (each) . . . . . . . . . . . . . . . . . . . . 150 150 150 150
Clerk-typists 1150 sq ft
first, plus 75 sq ft each additional)
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his immediate staff, especially those coming
in contact with local businessmen and trades-
people, should be on the ground floor near
the main entrance . The communications
complex should be separate a nd in a more
remote area, preferably near the ambassador,
as it will contain the mail and file rooms,
communications room, vault, and incinerator
for classified material . This area will be con-
tained in a concrete vault accessible through
one controlled entrance .

Communication: Complex*	This facility is subject
to changing requirements and to sharp varia-

tions between posts . Therefore, it is impracti-
cal to establish general space requirements .
Instead, required areas will be determined
by the department on a case basis for each
building planned .

This function is to be designed and con-

structed in accord with "Minimum Physical
Security Standards of Foreign Service Office
Buildings" and should be located on the top
floor remote from all public areas and access .some posts this work would be handled by one

officer requiring one room ; at others, the
complete operation would require one or
more floors and several waiting rooms . Its
varied function is to process visas, citizen-
ship, veterans' affairs, notarials, shipping,
and social security. This section will require
its own file room, its own waiting areas (for
larger posts preferably two, one for immigrants
and one for nonimmigrants), toilet facilities,
fingerprinting facilities, confidential interview-
ing room, and mail storage boxes for American
citizens . By its public nature it should be on
the ground floor near the main entrance or
possibly have an entrance of its own .
Only minimum areas are recommended

here because of the wide variation between
consular activities in and between classifica-
tion of posts . Specific apace allocations will

be determined by need on an individual case
basis . (See Table 4 .)

Administration Section

The operation of this section will not be
confined to one area of the building but will
be distributed throughout . The responsibilities
consist of general housekeeping of the post,
supervision of building personnel, post expen-
ditures, message center or communications
complex, maintenance personnel, Marine
Guards, etc . The administration officer and
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TABLE 3 Embassy Space for Economic Sectiont

Class post, net so ti

I II III IV

Chief of economic section . . . . . . . . . . . . . . . 375 300 225 225

Secretary-receptionist (including waiting area) . . . 300 225 225 225

Economic reporting officer . . . . . . . . . . . . . . . . 225 150 150 150

Labor officer . . . . . . . . . . . . . . . . . . . . . . . . . 225 225 150 150

Commercial officer . . . . . . . . . . . . . . . . . . . . . . . 225 225 150 150

Others .. . . . . . . . . . . . . . . . . . . . . . . 150 150 150 150

Agricultural officer . . . . . . . . . . . . . . . . . . . . . . 225 150 150 150

Assistants (each) . . . . . . . . . . . . . . . . . . . . . 150 150 150 150

Commercial library' . . . . . . . . . . . . . . . . . . . . . 425 375 375 300

Clerk-typists (each) . . . . . . . . . . 75 75 75 75

Translators leach) . . . . . . . . . . . . 75 75 75 75

t Note : At some posts one of the above, such as agricultural, may be large enough to
warrant a separate section .

T ABLE 4 Embassy Space for Consular Section

Basic minimum`
not sq ft

Consular officer . . . . . . . . . . . . 225

Junior officer . . . . . . . . . . . . . . 150

Clerks (each) . . . . . . . . . , . . . 75

Stenographers leach) . . . . . . . . . 75
Waiting rooms . 225
Two toilets for above . . . . . 75
File rooms for immigrant

or visa files . . . . . . . . . . . . . . . 150
Vault (visa, notarial fees,

etc . I . . . . . . . . . . . . . . . . . . . 75
Veterans' affairs . . . . . . . . . . . . 150
Citizenship officer . . . . . . . . . . . 150
Notarials . . . . . . . . . . . . . . . . . 150
Shipping and storage . . . . . . . . . . 150

TABLE 5 Embassy Space for Administrative Section

Class post, net so ft

I II III IV

Adm i n i stra tion

Administrative officer . . . . . . . . . . . . . . . . . . . . . 375 300 225 225

Administrative assistant . . . . . . . . . . . . . . . . . . . 225 225 150 150

Secretary-waiting . _ .. . . . . . . . . . . . . . . . . . 300 300 225 225

Stenos and clerks (150 so ft first, plus 75

sq ft each additional)

General servicest

General services officer . . . . . . . . . . . . . . . . . . . . 300 225 150 150

Assistant general services
officer(s), each . . . . .. . . . . . . . . . . . . . . . . . . 150 150 150 150

Secretaries, stenos, clerks (150 sq ft first,
plus 75 sq ft each additional)

Budget
_

and fisca

Budget and fiscal officer . .~ . . . . . . 225 225 150 150

Disbursing officer. . . . . . . . . . . . . . . . . . . . . . . 150 150 150 150

Vault (if required) . . . . _ . . . 25 25 25 25

Accounting clerks (each) . . . . . - 75 75 75 75

Waiting space" (provide counter) . . . . 225 150 150 150

Time and payroll' . . . . . .. . . . . . . . . . . . . . . . . 300 225 150 150

-1 - Note : Additional non-desk personnel such as chauffeurs, maintenance and char
force will occupy space designated under Maintenance and Service Space .

TABLE 6 Embassy Space for Liaison Attaché

Class post, net sq ft

I il III IV

Chief of liaison . . .. . . . . . . . . . . . . . . . . . . . . 225 225 150 150

Liaison officers (each) . . . . . . . . 150 150 150 150

Secretaries (150 sq ft first, plus 75 sq ft

each additional)
Reception . . . . . . . . . . . . . . . . 225 225 150 150

Photo and dark room . . . . . . . . . .. . . . . . . . . 225 225 150 150

Vault and incinerator` 150 150 75 75
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The communication complex will normally
consist of the following :

Ante and reading room
Classified mail and file room
vault
Incinerator
Communication room(s)
Office(s)
Lavatory

Liaison Attaché

This section should be located on or near the
top floor of the building, usually adjacent to
the communications area . (See Table 6.)

Military Attaches (Army, Navy, Air)

This space will vary according to post . The
post may have one or all three services repre-
sented . For the most part, this operation will
be of a classified nature and should be remote
from the public . In some posts the military
attachés will have their own communication
complex and vault. A photo laboratory may be
required for each service . (See Table 7.)

United States Information Service

This section may not always be located at a
post . It is also possible that this activity may
be located away from the office building proper
and in a more advantageous location in the
midtown section . The library is the largest
unit in the Information Service . Many posts
include a projection room or theaterette for
motion pictures . This activity should be on
the ground floor or basement .

Since USIS activities often take place after
hours, when the mission is closed, the service
should have a separate entrance so that the
rest of the building can be separated and
locked for security reasons. (See Table 8.)

USIS Library The supervisors' offices should
be 150 sq ft net and library assistants' offices
should be based upon 75 sq ft per desk person-
nel required . Because of the extreme variation
of the size of libraries between posts, it is
impractical to stipulate standard spaces for
the various library functions . Instead, the
USIS space recommendations should emanate
from the post and should be based upon an
accurate survey of the need in each case . This
need should be established by the number of
volumes in the collection and the average
peak number of people patronizing the library .
USIS Library spaces include the following:
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TABLE 7 Embassy Space for Military Attache

Class post, net so ft

I II III IV

Military attaché . . . . . . . . . . . . . . . . . . . . . . . . . 300 225 225 150
Military assistant . . . . . . . . . . . . . . . . . . . . . . . . 150 150 150 150
Enlisted men (150 sq ft first, plus 75 sq ft
each additional)

Civilian assistant . _. . . . . . . . . . . . . . . . . . . 150 150 150 150
Clerk stenographers 1150 sq ft first, plus
75 sq ft each additional)

Reception room and receptionist' . . . . . . . . . . . . . . 300 225 225 150
(This reception room can be shared by
the three services)

file-communications' Ivaries) . . . . . . . 375 300 225 150
Vault and incinerator' . . . . . . . . . . . . . . . . . . . . . 150 150 75 75
Photo and dark room . . . . . 225 225 150 150

. . . . . 300 225 225 150

TABLE 8 Embassy Space for United States Information Service

Class post, net sq ft

I II III IV

Public affairs

Public affairs officer . . . . . . . . . . . . . . . . . . . . . 375 300 225 225
Junior officers (each) . . . . . . . . 150 150 150 150
Secretary-steno 1150 sq ft first, plus 75 sq ft
each additional)

Reception room . . . . . . . . . . . . . . . . . . . . . . . . 225 225 150 150

Cultural affairs

Cultural affairs officer . . . . . . . . . . . . . . . . . . . 225 225 150 150
Secretary-steno . . . . . . . . . . . . . . . . . . . . . . . . . 150 150 150 150
Assistants or translators (150 sq ft first,
plus 75 sq ft each additional)

press section

Press officers leach) . . . . . . . 150 150 150 150
Translators (150 sq ft first, plus 75 sq ft
each additional)

Clerk-stenographers 1150 sq ft first,
plus 75 sq ft each additional)

Publications officers 1150 sq ft first,
plus 75 sq ft each additional)

Press morque* . . . . . . . . . . . . . . . . . . . . . . . 300 300 225 150
Storage` . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300 300 225 150
Duplication unit' lot photo lab ) . . . . . . . . . . . . . . 375 300 225 150

Motion picture section

Motion picture officer . . . . . . . . . . . . . . . . . 225 225 150 150
Assistants 1150 sq ft first, plus 75 sq ft
each additional)

Projectionists 1150 sq ft first, plus 75 sq ft
each additional)

Clerk-stenographer 1150 sq ft first,
plus 75 sq ft each additionall

Film library and editing' . . . . . . . . . . . . . . . . . . . 225 225 150 150
Film and projector' repair and storage . . . 300 300 225 225

Projection and viewing room" (min. 300 sq ft)
Dark room 150 150 150 75

Radio section

Radio officers . . . . . . . . . . . . . 150 150 150 150
Assistants 1150 sq ft first, plus 75 sq ft
each additional)

Clerk-stenographer (150 sq ft first,
plus 75 sq ft each additional)

Audiovisual studio'
Studio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 375 375
Control room . . . . . . . . . . . . . . . . . . . . . . . . . . 300 300

Storage room' . . . . . . . . . . . . . . . . . . . . . . . 150 150 75 75

Exhibits section

Exhibits officer . . . . . . . . . . . . . . . . . . . . . . 150 150 150 150
Assistants 1150 so ft first, plus 75 sq ft
each additional)

Studio workroom' . . . . . . . . . . . . . . . . . . 375 300 300 225
Exhibits area" lin lobbyl . . , . . . . . . . . . . 375 300 225 150
Storage room (basement) . . , . . . . . 600 450 300 225

Miscellaneous USIS areas

Separate lobby . . . . . . . . . . . . . . . . . . . . . . . . . 600 450 375 300
Mail room (near service entrance) . . . . . 375 300 225 225
Conference room . . . . . . . . . . . . . . . . . . . . . . . . 450 375 300 225
Distribution and mailing unit . . . . . . . . . . . . . . . . . 450 375 300 225
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Reading room and stacks
Reference section
Workroom (book repair)
Periodicals section
Private reading room (research)
Music room
Children's library
Cataloging
Supervisor's office
Library assistants
Book storage

Roof Penthouse

On the roof may be located the elevator ma-
chine room and the building's air-conditioning
equipment . Space for these should be allocated

as required by equipment and need . (See Table

9 .)

Garage or Parking Area

To the areas noted above there may be added
garage facilities or outside parking, or a
combination of both, depending on site .
The following items are to be considered as
necessary :

Parking area (x number of cars)
Wash and grease rack
Dispatcher's office
Chauffeurs dayroom and toilet
Bicycle racks
Underground gasoline storage tank

(including pump)
Vehicle repair shop and tool storage

TABLE 9 Embassy Space for Miscellaneous Functional and Service
Areas

cl ass post, net sq ft

I II III IV

Conference room (unclassified) .. . . . . . . . . . . . 600 525 450 375
Women's rest room lediacent to a toilet) . . . . . . . 225 225 150 150
Lobby end reception area . . . . . . . . . . . . . . . . 750 600 525 450
Marine guard room loft or near lobbvl . . . . . . . 225 225 150 150

Extra offices . . .. . . . . . . . . . . 150 150 150 150
V.I .P . offices 1150 sq it each) . . . . . . . . _ . . 450 300 150 150
Medical" . . . . . . . . . . . . . . . . . 525 450 375 300

Service entrance (loading dock and receiving) . . . . 300 225 150 75
Unclassified mail room (near service entrance) . . . . 300 225 150 150
General supply room' .. . . . . . . . . . . . . 450 375 225 150
General storage room" . . . . . . . . . . . . . 900 750 600 450
Snack bar" (kitchenette and food storage) . . . . . . 750 600 450 300
Telephone equipment room' . . . . . . . . . . . . . . . 525 225 150 75
Mechanical equipment' (heating and
air conditioning) . . . . . . . 1,050 900 750 600

Repair shop(s) . . . .. . . . . . . . . . . . . . 600 450 450 300
Char force (lockers end toilets) . . . . . . 450 450 300 225
Trash and incinerator room . . . . . . . . . . . . . . . . 200 225 150 150
Electrical transformer and switchboard . . . . . . . . . 450 375 300 150
Standbv generator room (it required) . . . . . . . . 525 375 225 150
Messengers' locker room . . . . . . . . . . . . . . . . . 150 150 75 75
Water storage tanks (basement or
separate from building) _. . . . . . . . . . . . . -_ - - -
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Fig . 1

	

Gross area, 1,500 sq ft .

U .S . Naval Facilities Engineering Command, Depart-
ment of the Navy, Washington, D .C.

Fig . 3

	

Gross area, 5,300 sq ft .

Fig . 2 Gross area, 3,750 sq ft .
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ACCESS RAMPS FOR THE HANDICAPPED

A romp is defined as a sloping walkway which
is attached to a building as a means of moving
from one floor elevation to another without en-
countering any obstruction .
A ramp must be at least 4 ft wide . Ramp slopes

must not be greater than 8.33 percent (1 inch
in 12) . (See Fig. 1 .) If a ramp slopes 5 percent
(1 inch in 20) or less, and there is no dropoff,
then no handrail will be required . If ramp slope
is greater than 5 percent, and there is no dropoff,
then one handrail will be required . See handrail
requirements in Fig . 5.

Ramps shall have at least a 5'-0" straight level
surface at the bottom to allow stopping dis-
tance for wheelchairs . (See Fig . 2)

Ramps shall have a 3'-0" long intermediate-
level platform at 30'-0" intervals for rest
and safety . (See Figs . 3 and 4.)

Ramps shall have level platforms wherever they
turn to allow turning and stopping space
for wheelchairs.

An Illustrated Handbook of the Handicapped, Section
of the North Carolina State Building Code . Ronald Mace,
AIA, and Betsy Loslett, Raleigh, N.C., 1977.

Fig . 1 .

Fig. 2

	

Straight-run ramp .

Fig . 3

	

Ramp with turning platform .

Fig. 4

	

Romp with intermediate switchback platform .
Fig . 5 Handrail requirements.
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PUBLIC TOILET ROOMS FOR THE HANDICAPPED

TOILET STALL

A 5' x 5' stall is usable by most people and
has the following requirements.

1 . Stall must be 5 x 5 ft
2 . W.C . center line is 1 ft 6 in from side wall
3 . 32 in door diagonally opposite W.C .
4 . Handrail extends 1 ft 6 in in front of W.C .

1'/2 in O .D ., 1 t/2 in from wall, 13 in above seat
5 . Standard partition toe clearance

An Illustrated Handbook of the Handicapped, Section
of the North Carolina State Building Code, Ronald Mace,
AIA, and Betsy Laslett, Raleigh, N.C., 1977 .

Fig . 2

	

Suggested entry and privacy screen arrangement to prevent door
swinging out into the corridor. Doors may swing in or out.

71 0

Fig . 1 Due to additional length of handicapped toilet
stalls it is suggested they be located of end of toilet
rooms as shown here .

Fig . 3 Toilet stall elevation and plan .
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REGIONAL SHOPPING CENTERS

By LATHROP DOUGLASS, FAIA

BASIC HISTORY AND TRENDS

A shopping center is a complex of retail stores
end related facilities planned as a unified group
to give maximum shopping convenience to
the customer and maximum exposure to the
merchandise . The concept is not new . The
agora of the typical city of ancient Greece
was essentially a shopping center in the heart
of the business district . The Emperor Trajan's
architect, the Greek slave Apollodorus, built
a shopping center adjacent to the Roman
Forum in A.D . 110 . It had a two-level enclosed
and ventilated mall lined with open-fronted
shops startlingly similar to today's most up-
to-date concept . The typical Arabian souk,
or market, of the Middle Ages also had narrow,
weather-protected malls lined with open-
fronted shops .

The past two decades, however, have seen
such a tremendous development in planned
shopping facilities in the United States that
today's center has, in fact, become a new
building type .

First, population growth led to outward
expansion of the cities and the building up
of the vast residential suburbs . Downtown
congestion, due to increased car ownership
and inadequate streets, weakened the down-
town merchants and prompted them to set up
branches in the suburban periphery in order
to be more convenient to their customers . As
a result of these activities on a large scale,
a whole new industry was born . Each suburban
district soon had its own major shopping
center and several minor ones . Such districts
each had clearly defined trade areas .
Another major change then set in : Vastly

improved, high-speed circumferential highways
soon tended to put all these suburban centers
in competition with each other . At the same
time, the decline of retail business and decay
of buildings in the central business districts
began forcing, in self-defense, a revitalization
of downtown .
As a result of these two new factors, the

shopping center industry is today pointing in
two new, significant directions . First, the
suburban centers are becoming megacenters,
complete with several department stores,
office buildings, motels, amusements, and,

of course, parking facilities . Second, the
central business districts are making a de-
termined stand to counteract the ever-growing
suburban competition by embarking on pro-

grams for construction of new high-speed
connector routes to downtown and construc-

tion of major downtown renewal projects,

also complete with stores, offices, hotels,
amusements, and parking facilities, usually

in decked garages due to the high downtown
land cost .

TYPES OF CENTERS

Neighborhood Center (Suburban)

This is a row of stores customarily (but not
always) in a strip, or line, paralleling the
highway and with parking between the line
of storefronts and the highway . Service is by

alley in the rear . Ranging from 20,000 to
100,000 sq ft of space, these projects usually
contain a supermarket and a drugstore, often
a variety store, and a half-dozen or more
service-type stores . They cater to a very
limited trade area and are not normally com-
petitive with the major centers . A few of the
newer of these centers have their retail units
clustered around an enclosed "mini-mall ."

Intermediate or Community-Size Center

This also is usually a strip of stores but sub-
stantially larger than the neighborhood center
and usually containing a so-called "junior"
department store as the major unit . This type
is vulnerable to competition from the larger
centers and hence has declined in desirability .
The parking pattern is normally similar to that
of the neighborhood center .

Regional Center (Suburban)

This contains one to four department stores
plus 50 to 100 or more satellite shops and
facilities, all fronting on an internal pedestrian
mall, or shopping walkway . Parking com-
pletely surrounds the building group so that
all stores face inward to the mall with their
"backs" to the parking (Fig . 1) .

With today's rising land costs and diminish-
ing supply of suitable large tracts, there has
been a growing trend toward double-decked
parking to save land area . It is simply a matter
of the relation between the land cost and the
cost of the parking deck (Fig . 2) .
There is also a strong trend toward double

decking of the stores themselves so that the
central pedestrian mall has two interconnect-
ing levels, each lined with shops . The double-
level mall is also due, in part, to the need to
keep horizontal walking (shopping) distances
within reason . As land costs continue to rise
and projects to grow larger, three- and four-
level malls will, no doubt, become common .

Renewal Projects (Downtown)

Because of their cornplexity in matters legal
and political---as well as physical--downtown
centers are still, to some extent, in tire experi-
mental stage . The trend is toward a close
integration, on two or more shopping levels,
of department stores, shops of all sorts .
restaurants, etc . The multilevel malls may
connect directly or by bridges to other shop-
ping facilities, hotels, office buildings, theaters,
and parking garages . Because of high land
costs, all parking is normally multidecked and
can be above, below, or, better, laterally
contiguous to the shopping facilities . The
downtown trend is toward a multilevel pat-
tern interconnecting the essential parts of
the central business district .

DEVELOPMENT AND FINANCING

Shopping centers are customarily promoted
and owned by developers whose primary
motive is a return on their investment and,
to a lesser extent, by department stores or Fig . 1
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Fig . 2

other merchants who are looking for new
outlets to increase their sales volume . With
the advent of rapid inflation, there is also a
strong trend toward participation in owner-
ship by the institutions, such as insurance com-
panies, who ill the past confined their activity
merely to lending money to the developer or
merchant .
Customarily the developer, regardless of

what individual or group he represents, can,
with good judgment and skill, set up the
project on the basis of, let us say, a 10 percent
investment of his own money and the remain-
ing 90 percent as a long-term loan from an
insurance company or other institution . As
the long-term loan usually does not become
available until completion of the project, the
developer borrows needed interim money, or
short-term financing, usually from a bank .
The dollar value of the long-term loan is
primarily calculated as a multiple of the antici-
pated rent roll ; that is to say, it is based on a
certain number of times tire total projected
annual rent collectible from all the committed
tenants who have acceptable credit ratings .
As the loan is based primarily oil the rents and,
therefore, is not affected by overruns in the
construction cost of tire job, it is obvious that
the construction budget becomes of utmost
importance . With only, say, 10 percent of the
total job cost as his investment and 90 percent
borrowed, an overrun of 10 percent will, in
actuality, double the amount of money that
the developer must invest . Otherwise, he will
have to sell out, go bankrupt, or cut every
possible cost he can, even if it damages the
popularity of the project . The vital importance,
as a result of this pattern, of a realistic and
inviolable budget should be clear .

THE TEAM

At the earliest possible stage in the concept
of the project, preferably even before acquisi-
tion of the land, a developer, i .e ., owner, should
assemble his professional team . For a small
neighborhood center, such a team might
consist solely of the owner and the architect,
especially if the owner is experienced in this
type of leasing .
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For today's regional centers and downtown
renewal programs, however . the essential
team involves, in addition to the developer
(who may be an individual or a large develop-
ment corporation), the architect : the market
analyst ; the leasing agent ; the mortgage
broker ; the engineers (usually retained by
the architect and including mechanical, struc-
tural, and site) ; the attorney ; the public rela-
tions advisor ; and other occasionally needed
specialists . The larger and more complex the
proposed project, the more necessary it is
that each of these members of the team be
experienced not only in his own profession
but also in the specific field of shopping
center development . It is desirable, in fact,
that they participate, as part of the team, in
major decision making .

THE ECONOMIC SURVEY OR MARKET
ANALYSIS

Prior to any planning activity and often prior
to acquisition of the land, the market analyst
makes a complete survey of the anticipated
trade area surrounding the proposed site for
the center . The boundaries of the trade area
customarily depend on acceptable automobile
driving time to the center . Frequently the
trade area is broken into a primary area, where
a high percentage of the inhabitants would
shop at the center, and one or more secondary
areas where, due to competition or to driving
times or other reasons, a smaller percentage
would be anticipated . The analyst assembles
data on existing population, future population
trends, income levels, car ownership, existing
shopping facilities and their probable future
competitive effect, and also projected facilities
already announced or likely to be announced
by other developers . He estimates the probable
mortality rate of these proposed projects-i .e .,
how many will never be built--and the competi-
tive effect of any survivors . The analyst, from
his available statistical records, and based on
the income level, population, ethnic origins,
and other characteristics of the trade area,
then makes estimates of the amount of family
income likely to be allocated to such categories
as food, drugs, furniture, women's and men's

clothes, shoes, department store purchases,
etc ., etc . ; and, from these estimates, he pre-
pares charts indicating the recommended total
amount of floor area to be built and how much
of this floor area should be devoted to the
various kinds of merchandise and services .
These data then form the basis for the archi-
tectural planning . No major project should be
undertaken without an adequate market
analysis .

It is axiomatic that success goes to the
developer who "gets there the fustest with
the mostest," as tire old saying goes . If the
project is too slow in coming to fruition, a
competitive center, securing a firm hold on
the available business . may be built .

If a project is too large for the trade area, it
cannot be sufficiently rented, and the unrented
space may cause it to fail . If it is too small
for the trade area, it will invite the construction
of competitive centers and may lose out due
to this competition . In the past this determina-
tion of size, i .e ., total store area, was perhaps
the most vital decision to be made and one that
could be readily pinpointed from a thorough
market survey by a firm of sound judgment .
Today, however, with the vast increase in
circumferential highways, it has been con-
clusively established that trade area boundaries
no longer can be pinpointed . A surprising
number of shoppers now take advantage of
centers on the opposite side of a city because
of the new high-speed peripheral highways .
Today every aspect of a center's concept,
planning, and design must be of the best for
survival in the face of competition .
A school can be unfunetional, but the chil-

dren still have to go to school . A home may
have marry bad features, but the family will
still live there . Even a factory building can
have its faults . A shopping center, however,
depends on the whims of its customers,
mostly female, for its success . If, because of
inconvenience or unsuitable merchandise or
for any other reason, it does not have the
proper appeal, the customers simply will not
go there to shop, and the project may become
a failure .

SITE SELECTION

The following criteria normally apply :
- A site available for development and

located within the trade area recommended
in the market analysis .

- Location easily accessible to at least one
existing or shortly to be constructed major
highway, preferably to two or more major
highways . A location literally bordering on
one or more major highways is desirable for
its advertising impact on passing cars, but
this is not necessary if suitable access roads
exist between the highway and the site .

" Adequate present and future capacity of
adjacent highways for through traffic plus
that to be generated by the center .

- Land cost in proper relation to total
capital cost and to obtainable rents .

- Adequate size and suitable shape to
permit proper planning of the merchandising
area and a proper number of parking spaces .
Where acreage is limited and high land costs
are justified, parking can be on decks and
the whole project can be multilevel .

- Zoning suitable for proposed use or at
least a reasonable chance that such zoning
may be obtained . Zoning changes are often
difficult, expensive, and time-consuming to
make .

- Utilities available or installable at accept-
able cost .

- Subsurface ground conditions that can
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be overcome at acceptable cost, such as rock,
swamp, trunk sewers, streams, etc.

" No easements or other legal restrictions
that will interfere with proper planning .

- Topography that will permit as near to an
ideal plan as possible without incurring exces-
sive grading or drainage costs . It is noted,
however, that it is usually better in principle to
move a million yards of earth than to compro-
mise e plan that will give maximum customer
convenience and proper store relationships .

Other criteria that are desirable but not
essential include :

" Adequate site area for future expansion
and inclusion of supporting facilities, such as
office buildings, motels, etc . There is little
risk in the acquisition of such additional
land, as land values always go up with the
construction of a major center .

- Proximity to public transportation (in the
case of larger cities) .

- Possibility of integrating the land with
other mutually beneficial uses such as town
centers, recreation, housing, etc .

- Protection of the project from undesir-
able neighboring developments through
achievement of suitable zoning of adjacent
lend .

SCHEMATIC PLANNING

Following acquisition of the site and comple-
tion of the economic survey, it is customary
for the developer to retain a suitably experi-
enced architect who proceeds to work out,
from the market survey and physical informa-
tion pertaining to the property, a simple sche-
matic solution . This shows building sizes and
arrangement, gross leasable areas, malls and
public space, parking layout, access roads,
method of servicing, and other basic aspects
of the concept, including all pertinent statistics .
This material, in conjunction with the economic
survey, is then used by the developer in ap-
proaching the department store prospects .
The architect's work normally is suspended
at this point until the department stores are
committed . Many projects never go beyond
this stage and, in any case, there is usually a
substantial lapse of time before the project
goes ahead .

The major principles of schematic planning,
in addition to conforming to the leasable area
recommendations of the economic survey,
are (1 ) convenience and comfort for the cus-
tomer, and (2) maximum merchandising
potential for the tenant stores . Customer
convenience demands ease of vehicular access
to and from the site ; ease and adequacy of
parking ; reasonable walking distances ; simple,
direct pedestrian shopping routes with mini-
mum obstructions and inconveniences . It is
axiomatic that a shopper rarely goes where
there is inconvenience of any sort .
Maximum merchandising potential means

the giving to each tenant in the project of a
reasonably equal opportunity to capture a
portion of the customer's trade . The means
of achieving this is normally based on the
concept of "anchors," or "pulls," that is to
say, those merchandising units that have
maximum appeal to the customer . The typical
shopper is usually attracted to a center primar-
ily by the type and range of merchandise
offered by the major department stores . This
appeal is supplemented by the opportunity
for convenient comparison shopping in the
many smaller or satellite stores . Because of
the customer activity generated by the appeal
of the department stores, these major units
are spaced at strategic spots, such as at each
end of a one- or two-level pedestrian mall

whose length is lined on each side with the
smaller satellite stores . The flow of customers
from these major units to each other then
draws people past the smaller stores, where
they stop en route for impulse and comparative
shopping .

The key to this planning is the avoidance
of any dead ends or out-of-the-way locations
for the smaller stores and the concentration
of all shopping on clearly defined routes
connecting with major "anchors," or "pulls,"
i .e ., the department stores .

Date on store sizes, mall design, parking
layout, etc . are included in other sections of
this article .

INTEGRATION WITH THE COMMUNITY

For many years the typical shopping center
has been a low, flat building mass resembling
an island surrounded by a vast, barren ocean
of asphalt . Landscaping has been inadequate,
and integration of any sort with the community
has been completely lacking . With the competi-
tive need, however, for increasing the size of
centers and including within their general
scope office buildings, hotels, housing, etc .,
the resulting more complex planning require-
rnents have given rise to a better opportunity,
as well as to greater urgency, for the true
integration of the stores and parking within
a larger major complex, such complex in turn
properly integrated with the existing neighbor-
hood . The importance of this integration has
been emphasized in the concepts of the "new
towns" arising in Europe and elsewhere . Plan
integration with the neighborhood has, in fact,
become a must for large centers and a factor
not to be ignored even for the smallest ones .
Such integration involves the space inter-
relationship between the neighborhood and
project's buildings, roadways, parking, land-
scaping, and pedestrian walks . It can be a
powerful means of assuring long-range future
reel estate values, both for the shopping
project and for the entire surrounding com-
munity, whether commercial or residential .
Where land costs permit, it is obviously

desirable to obtain control of the lend sur-
rounding the center, not only to protect the
center but to take advantage of the inevitable
increase in value and development potential
of such land .

PLANNING FOR EXPANSION AND STAGED
CONSTRUCTION

It has always been considered good practice
to build retail space as nearly as possible
commensurate with market survey recom-
mendations . Today, however, two problems
often confront the developer :

a . With the increasing extent of peripheral
highways and the spectacular growth of
the suburbs in many cities, it lies become
increasingly difficult to estimate the future
potential of a particular center and hence
the amount of future space needed to maintain
its competitive position .

b . With the increasing number of centers
with two to four department stores, the
situation arises in which one or more such
stores, however necessary they may be to the
project and however eager they may be to be
included, may for good reasons of their own
wish an opening date a year or more later than
the official opening date set for the center .

Therefore, it has become more and more
customary to do either or both of the following :

a. Plan for a more or less indeterminate
expansion at some unspecified future date .

b . Plan for one or more specific stages of
construction, each to be undertaken as a
successive part of a more or less continuous
construction operation .

In the latter case, i .e ., two or more specifical-
ly scheduled construction stages, the problem
becomes more one of leasing than of planning .
The project is planned for the final stage, and
it becomes the leasing broker's problem as to
how much space he can lease at top rents in
the first stage and how much it becomes
necessary to leave for the later stage or stages
due to the initial absence of one or more
department stores . There also arises the
problem of the construction contract . If stage
one is completed before stage two is sent out
for bidding, then the bidding can be truly
competitive . But when the second stage begins
before completion of the first stage, it may be
difficult to secure bids or to negotiate a reason-
able price with the contractor already on the
job . A method occasionally used on large
centers, and one which applies in this situation,
is for the general contractor or the owner's
building organization to clearly establish that
more than one subcontractor in each major
trade will be utilized and thereby to ensure a
continuing competitive atmosphere . This
procedure also has the advantage of allowing
smaller subcontractors to bid on parts of
large jobs .

In the case, however, of providing for
expansion at some undetermined future date,
the situation is different and much more
difficult to resolve . Merely to provide excess
land area for future use is usually an unaccept-
able solution . This is because proper integra-
tion of the future unknown facilities with the
existing center may turn out to be difficult if
not impossible . This, in turn, weakens the
trade potential of the overall enlarged project .
The proper procedure usually is to master-plan
the entire available site so that a thoroughly
acceptable final project can result . It is noted,
however, that any master plan for the enlarge-
ment of a center at some indeterminate time,
say three years or more in the future, must
in every case take into consideration the
following :
The most critical time for any center whatso-

ever is the year it opens and usually also the
succeeding two years of its life . It either
becomes a success within those years, or it
becomes, for the time being at least, a failure .
Few developers with their small equity invest-
ment and high mortgage payments can afford
to retain ownership of a losing operation for
a sufficient length of time to take advantage
of any ultimate success .

Therefore, the master plan for the site
must provide for as nearly perfect an initial
stage as is possible . If, then, in five or ten
years the center becomes so popular that the
developer decides to enlarge it, the center's
popularity and sales potential are already
clearly established and the perfection of the
final plan is of much less importance .
Expansion of individual stores is a different

problem . Special provision for such expansion
may be made by (1) adding future floor(s),
(2) lateral contiguous construction, (3) use of
areas held in reserve for this purpose in
basements and mezzanines, or (4) eliminating
adjacent tenancies and taking over their space .

In all cases involving an increase in the
project's gross leasable area (G .L .A .), added
parking must be provided to compensate and
maintain proper ratio of G .L .A . to car stalls .

Regardless of the program of phased con-
struction or of future expansion, there are two
additional items that must at all times be
taken into consideration in any schedule :

1 . A shopping center does by far its greatest

715



Commercial

REGIONAL SHOPPING CENTERS

amount of business in the two months before
Christmas . Its next busiest season is before
Easter, and the next busiest, after that, is
prior to "back to school ." Therefore, shopping
centers in general and department stores in
particular customarily set opening dates that
are inviolable . Any serious postponement can
jeopardize the heavy investment in merchan .
dise for that particular season . It is customary,
therefore, in all shopping center operations to
schedule the work backward from the manda-
tory and inflexible opening date and allow
adequate time for fixturing and stocking the
stores .
2 . For public impact and general public

acceptance in a shopping center's early years,
it is generally desirable to schedule the leasing,
planning, and construction so that all stores
can open at once . This avoids the public
inconvenience and bad public relations of a
mall with many barricades, etc ., due to un-
finished stores, as well as the unfavorable
customer reaction from limited merchandise .

GENERAL DESIGN AND PLANNING CRITERIA

Column Spacing
Significant dimension is along the mall as this
involves the widths, i .e ., frontages, of stores .
Often used spaces are 20, 25 and 30 ft, with
the last the roost flexible . Dimension from mall
to rear of store can be set by the most economi-
cal structural system . It is essential to arrive
at the most economical structural system, as
the roof is a major cost factor .

Store Depths

For one-story stores in America, buildings
are usually 120 to 140 ft deep, sometimes more
to accommodate larger stores . If there are
basements or mezzanines, the depth dimension
usually can be reduced 20 to 25 percent . In
European centers and others with many very
small stores, there is a problem in how to
achieve shallow depth without incurring higher
costs from greater mall lengths in relation
to floor area . One often used and desirable
device is to "dog leg," or "ell," a larger store
around a smaller store .

Clear Heights

These vary from 10 to 14 ft or more, with 12
ft a good average . Above this clear height,
there must be adequate space for air-condi-
tioning ducts, recessed lights, structural
system, etc .

Ducts and Shafts

The shells of the buildings must be flexible
enough to accommodate any reasonable tenant
requirements . It is essential that the mechani-
cal engineer set up a schedule of the location
and sizes of the principal duct runs and shafts
to avoid serious future space problems. This
requirement includes special exhaust ventila-
tion through the roof and all other mechanical
items that can be anticipated .

Central Plant vs . Individual HVAC System

Regardless of which method is used, the space
to be occupied by all equipment must be
determined, both in size and location, in the
earliest planning stages . Central plant equip-
ment can be in a separate building, on the
project roof, or elsewhere so long as it is
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economical as to design and length of runs .
Individual plants in each store require roof
space, cooling towers, etc .

Roof Equipment Concealment

The inexcusable eyesores so often seen can
be avoided by proper coordination of work
between the leasing agent, the architect, and
the mechanical engineer and the resulting
provision of properly located and designed
roof screens and enclosures .

Exterior Walls

As these may have, depending on each store's
requirements, service doors, public entrance
doors, trash rooms, show windows, etc ., a
modular design that can suitably accommodate
for visual effect any of these features is very
desirable . Show windows and public entrances
are rare on parking lot facades, as it has been
found that the great majority of customers
enter stores from the mall rather than directly
from the parking lot . Public entrances from
the parking lot usually occur only for depart-
ment stores, for stores open on Sundays, and
for such tenants as restaurants, drugstores,
and the like .

Anarchy vs . Regimentation

In the original shopping centers, there often
was no design control at all, with a resulting
anarchy of signs, materials, and design . This
situation gradually changed to one where so
much rigid control was exercised that the
projects became far too monotonous . Proper
design calls for a homogeneous whole with
the widest possible latitude for individual
design of each store . Generally the greatest
possible latitude (in good taste) should be given
to the mall facades, with fairly severe restric-
tions placed on the exterior facades . This gives
interest in the interior, where it is desirable,
and unity of design for the exterior .

Traffic

The car capacity of all contiguous roadways
used for ingress and egress must be sufficient
to accommodate present and future through
traffic plus the traffic generated by the shop-
ping center . Proper signal controls, reservoir

Fig . 3
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lanes, divider strips, and other traffic control
features must be provided . It should always
be kept in mind that a center with, say, 5,000-
car parking and an average turnover on Fridays
of, say, four cars per parking space, accom-
modates a total number of cars per day that
would stretch, if traveling in a line on the
highway, all the way from New York to Boston .
Because of the complexity of the traffic prob-
lem, the developer or his architect frequently
hires a traffic engineer to assure himself that
the highways have adequate capacity and that
the center can accommodate smoothly the
ingress and egress of customers' cars . The
traffic engineer is, however, interested in
speed and smooth flow of traffic, while the
architect for the project should be more
concerned with convenience, simplicity, and
customer's freedom of choice in selecting her
route and parking procedure (Fig . 3) .

LEASING

Customarily the satellite stores and all other
facilities, retail or otherwise with the exception
of the department store, are leased by the
developer . The developer may lease one or
all the department stores and build them to
the tenant's requirements, or he may sell or
lease the land to one or more, in which case
the department store designs and constructs
its own facilities within the established limits
and requirements of the overall project .
The satellite leases usually provide for a

minimum annual rent (on which the mortgage
calculation is based) plus or against an overage
rent consisting of a percentage of the store's
gross annual sales . It is the latter provi-
sion which makes the success of each individ-
ual store so important to the developer and
which compensates him for future inflation .
It puts the developer and tenant into a sort of
partnership .

It is obvious that the individual rent terms
must reflect not only the cost of the land and
overall project costs but also the amount of
special work done by the developer for the
individual tenant . In the past, the developer
installed much of the tenant's special require-
ments and received a proportionally higher
rent . The trend today, however, is for the
developer to supply the shell of the premises
only, with each tenant installing at his own
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expense the ceiling and floor finishes, decor,
mall storefront, and some of the air-condi-
tioning equipment items . Trade fixtures,
except in unusual circumstances, are always
installed by the tenant .
As the leasing program takes time to con-

summate, it is absolutely essential that the
leasing proceed simultaneously with the
architectural design and drawings and that
the leasing agent and the architect and his
engineers keep in continuous communication .
Otherwise, long delays and expensive changes
ensue .

In view of the importance of the department
stores in generating customer traffic for the
project, their lease terms usually provide
only a minimum (if any) profit for the developer .

The profit on the development as a whole must

then come from proportionately higher rents

from the satellites . For this reason, when

the owner of a center is a developer and not
a department store, it is essential that at
least half the total retail area be occupied by
high-rent satellites .

TENANT MIX

Tenant "mix" is the name for tire plan relation-
ship to each other of the various types of stores
and facilities . Proper tenant mix exposes the
customer to a varying sequence of differing
types of merchandise . If each store type is

properly located in relation to every other store
type, it has been demonstrated that each store
will receive its maximum sales volume. In such
cases, the center will be successful and all
tenants, plus the developer, will profit . If the
relationships are not correct, many of the
stores may not receive their fair share of the
customer's dollar, and both the individual
store and the developer will suffer . The de-
veloper may not, in such cases, receive any
rent based on percentage of sales volume,

and the strength of the center as a whole will
be weakened . There are many theories on
proper tenant mix . It has been fairly well estab-

lished, however, that with few exceptions
and regardless of length of malls or number of
mail levels, a generally mixed pattern of high

and low prices, soft goods and hard goods,
retail and services produces the best individual
sales volumes and overall success .

THE MALL

The pedestrian mall has become the feature of
today's shopping center, whether the project
is in the suburbs or in the central business
district . The pedestrian Mall has the following
characteristics :

a . The mall usually consists of the principal
mall, the major pedestrian shopping street of

the project, and one or more subsidiary ap-

proach malls or access routes connecting the

main mall with the parking areas or adjacent

streets .
b . With few exceptions, all stores have their

principal entrance on the main mall or, less

desirably, on approach malls, whether or not

these stores have additional entrances to park-
ing lots or adjacent streets .

c . The mall can be on one level or on'two or

more superimposed levels . Each mall level

should, however, avoid slopes or steps within

its own walkways to avoid hindrance to shop-
ping and a source of accidents .
d . The mall can be (1) open, with weather

protection consisting solely of continuous

canopies along the store fronts, (2) completely
covered but open to the air, or (3) completely
enclosed, necessitating heating in winter and
air-conditioning in summer .
The trend has been almost exclusively

toward the enclosed climatized mall except

where weather conditions are ideal or some
other factor makes the open mail preferable .

Enclosed malls have been in the form of huge

courts ; they have been wide, narrow, straight,
circuitous, empty, or filled with amenities ;

they have had one level or two or more levels ;
and they have been lighted by skylights or
solely by artificial means (Fig . 4) .

The trend has been steadily away from wide
malls and court-type malls . Currently widths of
30 to 40 ft are outnumbering widths of 50 ft
or more . The wider malls require more land-

TYPICAL SECTION OF 2 STORY MALL SHOWING
NARROWER LOWER LEVEL SOMETIMES USED
TO GIVE BETTER VISIBILITY BETWEEN LEVEL'
AND INCREA E I FASABLE AREA .

Fig . 4

scaping and features to avoid a barren atmo-

sphere . They also require more cubage and
hence are less economical despite the possibil-
ity of high rents from kiosks and similar fea-
tures spotted along their lengths . Furthermore,
and most important, narrow malls facilitate
back and forth comparison shopping from one
side to the other and hence significantly aid
the customer's exposure to the merchandise .
A logical trend is toward stretches of narrow
mall, generally devoid of amenities, punctuated
by moderate-sized courts in front of depart-
Merit stores or elsewhere which become
customer magnets . The courts have greater
lighting intensity, greater height, and spectac-
ular features such as fountains, lush land-
scaping, and monumental sculpture .

The length of malls generally should not be
more than 800 ft (preferably less) between
department stores or other major features ;
but, in the case of more than two department
stores, total length can be substantially more.
Because of the high downtown land costs

and increasing land costs in the suburbs, plus
the shortage of sites of adequate area, the two-
level Mall is becoming a standard solution ;
in due course, malls of three levels or more
will doubtless increase in number . Such multi-evels make the shopping areamuchmore

compact and walking distances shorter .
In connection with any two-level (or more)

mall, it is virtually mandatory that each level
be as important as every other level ; otherwise,
one level will become the level, all the stores
will want to be on that level, and the other level
will be second choice, will command lower
rents, and hence, in all probability, will not
economically justify its construction .
To achieve this equality of desirability, of

customer appeal, and of rent balance, it is
essential that both (or all) levels have :

a . Equally convenient accessibility from
parking areas by means of two or more levels
of immediately adjacent parking, whether on
grade or on decks or by means of other devices
to equalize the parking convenience .

h . No mall dead end on any level without a
department store as its terminus .

c . Adequate vertical transportation between
levels, usually one or more sets of escalators
and several sets of convenient stairs .

d . Visual interconnection of levels through
the Maximum use of open wells permitting
maximum visibility of one level's shops and
customers from the other .

MALL AMENITIES

With the advent of the pedestrian mail came the

need to give it interest and glamour as an
enhancement to the overall customer appeal
of the center . This interest or glamour is nor-

mally non-income producing ; but, in the case

of small retail kiosks for such items as keys,

stockings, photo supplies, and soft drink facil-

ities, very high rents can be obtained because
of the conspicuous and high-exposure loca-
tions .

Mall amenities generally include, in addition
to landscaping, which will be elaborated on in
another section, most of the following items :

" Trash and ash receptacles, a mandatory

aid in preventing litter .
" Directories of one sort or another to facil-

itate finding specific stores .
" Public telephone installations .
" Seating groups and individual benches for

resting, although many planners believe it is
better to have frequent coffee stands both for
better control and to produce income . Many
also believe that, in downtown areas, it is often
better to avoid benches so as to discourage
loitering by undesirable elements .

" Fountains, properly designed for public
protection from water hazards . (Water seems
to have a universal appeal .)

" Kiosks of various sizes and shapes, gen-
erally less than 250 sq ft, though there is a
trend to larger ones .

" Lockers (occasionally) for storing pur-
chases while continuing to shop .

" Sculpture or other art forms as major

design features .
" Miscellaneous items occasionally used to

catch the public interest, such as birdcages,
kiddy mazes, fashion mirrors, closed-circuit
TV, clocks, continuous music, fashion plat-
forms, exhibit areas, etc . It is noted that in the
case of exhibit areas, it is necessary to provide
adequate Mall-access doors for bringing in
large items to be exhibited .

Mall lighting should be low-keyed and incan-
descent, should lend interest to dark or monot-
onous areas, and should, except in major
courts, allow the storefronts to be the Main
attraction . Natural light is often used in mod-
eration to give variety of effect and sometimes
to save power cost, but generally natural light

must be limited in order to avoid dilution of the
impact of the storefronts along the mall . As
malls are customarily open late afternoons

and evenings, adequate artificial illumination
must be provided regardless of the extent of
the natural light .

Mall materials are of great importance . Gen-
erally speaking, they should reflect the quality
level of the project, be sturdy enough to resist
vandalism, and require minimum maintenance .
As an example, floor materials on projects vary

from hardened cement to terrazzo, tile, or

marble, and now, occasionally, to carpeting .
It is noted that the floor of a mall is very con-
spicuous and the character, quality, and ease
of maintenance of its surface materials should
be primary considerations .
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STOREFRONTS AND SIGNS ON THE MALL

Open malls require glazed storefronts, and
hence their requirements are similar to those
of the typical city street . Enclosed, climatized
malls can have open storefronts, i .e ., the major
part of the store's frontage can be without
show windows and completely open, so that
the shopper can enter the store virtually with-
out being aware she has done so . At night the
store is protected by sliding glass panels or
roll-up grilles .
Generally speaking, except for certain

limita-ionsonuseofmaterialsand,morepartic-
ularly, on store signs, the tenant is encouraged
to use as much imagination and variety in his
store frontage as possible to give glamour,
interest, and appeal not only to his own store
but to the mall as a whole. Customarily the
storefront as well as the store interior is de-
signed by a firm retained by the individual
store rather than by the developer.
Except for whatever devices are used to

achieve overall unity and harmony, the mall
frontage can be treated completely at the will
of each tenant, subject only to such restrictions
as are recorded in the lease terms. It is essen-
tial, however, that such terms give the devel-
oper and his architect the right of final approval
at their sole discretion . Signs are primarily
either for store identification or for general
advertising of the store. The former has e
legitimate place in the shopping center con-
cept . The latter generally does not. The larger
the store, the greater the justification for a
sign, as the larger stores are the magnets that
attract the public . Endless exterior signs for the
smaller stores are confusing, unsightly, and
useless to store, owner, and customer . The
passerby cannot read the confusion of smaller
signs, and the shopper who has already parked
gets no identification value from small-store
exterior signs as there is literally no way for
her to relate any such sign to its own store
once she has parked her car and entered the
mall system .

Signs, on the other hand, are a necessity
within the mall to identify the individual stores .
Signs should be simple, easily grasped, in good
taste, and so arranged as to be visible at close
range as well as at a distance . Too often store
identification to the passing potential customer
is omitted in favor of huge signs legible only at
a distance that may not exist . Properly de-
signed and lighted signs can greatly enhance
the interest and appeal . Sign regulations
should accompany each lease, and all signs
must be subject to final approval from the
owner and his architect to ensure proper
harmony.
Signs or pylons on the exterior to identify

the shopping center itself are a common prac-
tice but of dubious value. A regional project
with its half-mile of construction is so con-
spicuous that anything more than simple
identification is usually unnecessary .

EXTERIOR FACADES

Some of the major satellite stores desire store-
fronts on the exterior of the complex, i .e ., park-
ing lot facades . The trend, however, whether
by store preference for simpler control or by
developer preference for economy, is to reduce
to a minimum the number of show windows
and public entrances on the exterior facade .
Experience has shown that the public does not
like to enter a mall through anything but the
regular mall entrances or else through major
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stores such as department stores . Further-
more, the whole theory of the present-day
shopping center is to get the customers as
quickly as possible into the mall, from which
the shopping process originates . Department
stores insist on having direct entrances on the
parking lot as well as the mall, but here again,
exterior show windows are usually cut to the
minimum.
Even in the central-business-district projects,

where some of the stores front on both city
streets and the mall, experience has shown
that the majority of the shoppers enter the
stores from the malls rather than from the
city streets, and many street entrances have
been closed off.

In the matter of materials, the trend is toward
permanence through good but not elaborate
quality and the use of masonry and related
types of material .
A major problem of recent origin that re-

quires careful solution is that resulting from
the fact that there may be several department
stores, in addition to the satellite stores, each
designed by a different architect . Achievement
of harmony of design can, therefore, become
difficult .
The problem of visible mechanical equip-

ment is always a serious one. Mechanical
design and drawings should always be care-
fully checked for visual aspects, and when such
equipment is visible, consideration has to be
given to suitable methods of concealment,
whether by masonry screens or whatever .

SERVICING

Servicing involves the delivery of goods to the
various stores and also the removal of trash
and garbage. In the simple strip center, the ser-
vicing is customarily by an alley in the rear of
the strip of stores . It is desirable to conceal
the alley from adjacent neighborhood areas
by a wall or landscaping .

In the one-level regional suburban center,
servicing is customarily by one of the follow-
ing :
a. Underground service tunnel, usually

under the mall, connecting directly to tenant-
leased basements which connect, in turn, to the
stores above. This system avoids all unsight-
ly trash, keeps parked trucks out of the way,
and avoids allocation of prime parking space
to servicing . It also relegates non-selling activ-
ities to the basement, reserving the main floor
for sales. The tunnel adds, however, 3 percent
or more to the total cost of the construction
and more or less necessitates the inclusion of
basements . This, in turn, calls for realistic
leasing and financing of these basement areas
if they are to be self-supporting financially .
b. Service courts on the periphery of the

building complex. These are usually partially
shielded from public view by masonry walls
6 to 10 ft high or higher . Their cost is mini-
mum, but they occupy space that is expensive
if land costs are high and that could otherwise
be utilized for prime parking. The interiors of
the courts are objectionable in appearance and
can rarely be adequately screened . Further-
more these courts can usually be made directly
accessible to only a portion of the stores pres-
ent. This type of project normally has no base-
ment space.

c . Over-the-curb and sidewalk directly from
the street . This is the cheapest and uses the
least lend, but it requires rigid enforcement
of cleanliness by the project management,
delivery of merchandise and removal of trash

generally before or after business hours, and
the mandatory inclusion of trash rooms in
each store.

Generally speaking, markets, department
stores, restaurants, end drug and variety stores
have the greatest demand for adequate ser-
vice facilities .

Service trucking routes on the site are often
separated from customer routes, but this
arrangement is generally not necessary as the
relatively few number of trucks per day in a
typical shopping center presents no traffic
problem. In the case of sidewalk delivery, the
parked trucks pose problems, and policing
may be required to prevent the accumulation
of trash .

In multilevel projects, the use of strategi-
cally placed freight elevators is necessary.
These usually connect to fireproof passages
at the rear of the stores (whether on an upper
level or below grade) and often serve also as
fire exits . With this type of project, necessi-
tating service corridors, service courts can
usually be fewer and more concentrated .

Mezzanines are occasionally used to pro-
vide storage and non-selling space. Such facil-
ities have value in that they reduce the depth
of space required and hence the land occu-
pied, but they rarely produce savings in con-
struction cost because of the need for greater
height of store-building roofs for adequate
clearances .

CLIMATE CONTROL

Today virtually all commercial space such as
stores, offices, hotels, and pedestrian malls
are maintained the year round within certain
limits as to temperature and relative humidity .
In most climates this means heating and humid.
ification in the winter, cooling and dehumid-
ification in the summer, and at least ventilation
in the intermediate seasons.

The problem of cooling is proportionately
more important than heating, even in rela-
tively cold climates, because of the necessity
to compensate for the body heat and moisture
emitted by crowds of people and the heat from
electric lighting, especially the incandescent
type . It is not uncommon, even in the north,
for the cooling system of a department store
to operate almost into the winter season .
When this climatization of commercial space

began to be adopted in the earlier shopping
centers, it was frequently a matter of tenant
choice and expense. The developer would sup-
ply the minimum heating required by the code,
and each tenant would then decide whether
or not to install his own air-conditioning sys-
tem. This method is still used in neighborhood
strip centers. As air-conditioning became more
universal, however, it became logical for the
developer to take advantage of his stronger
buying position and have the air-conditioning
installed on his own account as individual
systems in each of the stores of his project,
charging each tenant enough more rent to com-
pensate for the cost and having each tenant
responsible for operation and maintenance .
Compressors and fans, as well as "cooling
towers" required in the case of larger stores,
were installed in basements, on mezzanines,
and on roofs. Roof installations, necessary
both for lower cost and engineering require-
ments, became large and unsightly. This led to
efforts to concentrate the equipment as much
as possible and to surround it with lightweight
or, preferably, masonry screen walls creating
penthouses on the roofs. With this system of
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air-conditioning, each tenant always paid the
retail electric rate applicable to the service
required by him .

In the late 1960s, a new trend set in for the
larger regional centers . The developer and his
mechanical engineer found they could profit-
ably work out a system involving a central
cooling and heating plant for the entire proj-
ect, metering and selling chilled water and
hot water to each of the tenants and, of course,
providing complete air-conditioning and heat-
ing for the mall and other public space . In this
type of operation the developer installs the
central plant, all the equipment for the mall,
and the distribution lines for the heated and
chilled water to the individual tenant spaces .
Usually each tenant and/or store owner then
installs the heat exchanger, fans, and distri-
bution ducts within his own premises . The
developer buys electric power at low rates
because of the large amount purchased, and
the individual tenant pays the developer for
the water used at a lower rate than that which
he would have had to pay in the case of his own
individual plant . However, the tenant still pays
enough to allow the developer to make a profit
on the overall central plant operation . Because
of this demonstrable and sometimes very sub-
stantial annual profit from the sale of heated
and chilled water, the developer can finance
the central plant so that it does not increase
his equity investment . This had not been true
before the 1960s .

In some states the developer can go even
further and set up a so-called total energy plant,
producing the electricity itself by means of gas
or other fuels . Such systems are, in effect,
private utility companies and subject to state
law .
Should the developer wish to stay out of the

problems of negotiation with tenants and
operation of the central plant, there are com-
panies that will undertake, for suitable remu-
neration, the construction, operation, and

ownership of the system on behalf of the
developer . In this case, it is obvious that
financial and engineering responsibility of the
operating company must be clearly established .

It is always essential that design provi-
sion be made in the earliest stages of the plan-
ning for all items of mechanical equipment,
with allowance for floor space, for weight,
for ceiling clearances, and for suitable visual
effects of supply and exhaust grilles, especially
in malls .

PARKING AND TRAFFIC

The need for parking was one of the primary
factors leading to the development of the shop-
ping center concept . Provision of adequate and
convenient parking is, in fact, a basic require-
ment of any shopping center, regardless of its
size or location . In suburban areas where
almost all the trade comes by automobile, a
ratio of between 5 and 6 car spaces per 1,000
sq ft of leasable store area is mandatory . In
the central business district, where mass
transportation and walk-in trade can be count-
ed on for a substantial part of the clientele,
the ratio can go down to as low as 2 .5 to 3
cars per 1,000 sq ft .

In strip centers, customer parking is gen-
erally between the roadway and the line of
storefronts .

In regional suburban centers, the parking
normally is on grade and completely surround-
ing the. shopping complex . Where land costs
approach the cost of parking decks, it is be-

SIMPLE CONTINUOUS HEDGE FOR CONCEALING
"OCEAN OF ASPHALT ."

Fig . 5
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IDEAL LOCATION FOR HEDGES
(3 FT MIN . HEIGHT) TO
CONCEAL OCEAN OF ASPHALT"

SPACING FOR CONTINUOUS
TREE HEDGE

SPACING FOR BOSQUE
OR FORMAL MASS OF
SMALL TREES

coming more frequent to deck at least a portion
of the site area, often where topography aids
the situation .

In central-business-district projects, because

of very high land cost, the parking usually ties
to be multidecked and is preferably contiguous,
connecting directly with different levels of the
center . It can also, for further economy of land
use, be above the retail floors on decks as roof
parking ; or, more customarily, it can be below
the retail levels in basement or partial base-
ment locations . Though basement parking is
the least desirable from the viewpoint of the
shopper's normal psychology and is also least
desirable from the construction cost point of
view, it is a relatively common arrangement
due to inadequate land area and to the legal
aspects of the federal urban renewal programs .
In such programs, in order to conserve land
area and cost, the developer frequently can
build the complex on air rights over multi-
decked garage facilities built by one or another
government agency .

It has been stated by authorities on the sub-
ject, however, that for customer acceptance it
is better to have parking above grade, even up
to six or eight levels, than to have it more than
one or two levels below grade .

In the matter of parking layout, car stalls
can be set at angles (say, 70'j to the lanes,
which then requires one-way traffic ; or stalls
can be at 90' to the lanes, permitting two-way
traffic . The former is easier for the actual posi-
tioning of the car in the stall but more compli-
cated and inflexible for the customer, due to
the one-way pattern . Although both are com-
monly used, the 90 arrangement is some-
what more frequent for grade parking whereas
the angled system is more customary for
garages and decks .

Parking lanes, including the stalls on each
side, range from 60 to 64 ft in width for 90
parking and from 56 to 58 ft for angled parking .
In any decked parking layout, it is important
that deck widths be multiples of these standard
dimensions . Otherwise, wasted deck area sub-
stantially increases the cost per car of the
parking without any offsetting advantages .
In the case of multi-use central-business-dis-
trict structures, the proper Column spacing,
requirements of parking, merchandising,
offices, and hotel use vary considerably, and
the planning becomes very involved . Practical
decisions must be made as to which facility
governs, and in no case must the "tail be
allowed to wag the dog ."

In the typical shopping center, parking is
provided by the developer . In the case of cen-
tral-business-district renewal projects, how-
ever, parking may be provided by a parking
authority, renewal agency, or others . It may or
may not be leased to the developer, or it may
be built by the developer and leased to a park-
ing authority or others .

In the case of double-level malls in the
suburbs, topography can be an aid rather than
a hindrance through provision of on-grade
parking at two different levels--one parking
area at the level of the upper mall, the other at

the lower, thus equalizing the parking access
and convenience for each level of the mall .
There are a number of ramp systems for

decked parking and various patterns of parking
lanes or bays for both ramped and grade park-
ing . In the case of grade parking, lanes or bays
should generally be at right angles to the build-
ing facades to enable shoppers to walk directly
to the building complex without threading
through parked cars, as with lanes parallel to
the facades .

COMPACTED MASS OF
TREES FOR SCALE
EFFECT
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LANDSCAPING

This visually important element of shopping
center design rarely receives the attention and
budget its importance deserves- Most sub-
urban customers have gardens and are land-
scape-conscious . Nevertheless, there are
literally hundreds of shopping centers that
are surrounded by barren oceans of monoto-
nous asphalt- The primary reason for this situa
tion is that the landscaping is installed last,
is not related directly to the building construc .
tion operation, and consequently is vulnerable
to "corner cutting" by the developer, especially
if the project cost is running over the budget
The landscaping in the regional, that is to

say, suburban center usually has two compo-
nents : interior, i .e ., the landscaping in the mall,
and exterior, i .e ., that outside the buildings and
in the parking areas. Because of the climate
control in the typical enclosed mall, tropical
planting can be maintained provided that ade-
quate light, water, and drainage are supplied
and there is proper maintenance . Although mall
landscaping should not be luxurious to the
point of blocking views of stores and interfer-
ing too much with cross-mall shopper traffic,
mall landscaping can become a very powerful
attraction to shoppers and provide a great deal
of advertising and public relations value. When
conditions are not suitable for living plants,
good results can sometimes be obtained with
properly fabricated artificial material .

For the exterior landscaping of the project,
the principal problems are (1) the budget ; (2)
proper scale and effect in relation to the build-
ings ; (3) suitable maintenance, including the
problems involved in snow removal; (4) the
necessity for obtaining maximum visual impact
the first year of the center's operation.

As to this last item, the developer is not so
concerned with how the planting will look
in 10 years because the first 3 years of the
center's operation are the most critical . It is
during those years that everything must be at
its best, and success is or is not established
As to scale and effect, it is obviously difficult

to obtain satisfactory results when a building
mass may be as much as 2,000 ft long and only
20 ft high, and where vast acres of parking
must be laid out with maximum convenience for
those parking their cars (Fig . 5) .
The following basic criteria, if used with

imagination and a reasonable budget, can pro-
duce maximum effects for minimum costs:
a. Mass effects through close spacing of

several trees or bushes in clumps or rows-
Better to group five trees a few feet apart than
to spot them singly, such as at ends of parking
lanes, where they will be lost visually .
b. Concentration of the planting near the

buildings where it will have the most effect,
and not on the periphery.

c . Use of long lines of hedges (not less
than 3 ft high, and of inexpensive plant mate-
rial if necessary) wherever the parking pattern
will permit . The hedges cut the line of sight
from the normal eye level at 5 ft and, especially
inside a car, at 4 ft- If the hedges are properly
located, they can effectively conceal from view
large areas of the parking pavement . This can
go a long way toward preventing the "see of
asphalt" effect .
d. Installation of the maximum-sized plant

material the budget will permit . Better to omit
parts of the planting and use cheaper varieties
of material than to have to wait 10 years for the
plants to produce the proper effect .
As the regional centers must grow larger,

more complex, and more glamorous to main-
tain their competitive positions, the quality
and extent of the landscaping on future proj-
ects should steadily improve.
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LIST OF STORES BY LOCATIONS

For reference purposes, the alphabetically
arranged lists below represent a check list of
stores that the Council' considers are suitable
for the several categories of real estate location
in shopping areas-

No . 1 Locations (100 Percent or "Hot Spot")

1 . Bakery
2- Boys clothing
3- Candy store
4- Children's wear
5. Cosmetics and perfume
6. Costume jewelry
7. Department store
8. Drugstore
9- Five and ten
10. Florist
11 . Gift shop
12- Girls' apparel
13- Grocery (cash and carry)
14- Handkerchiefs and handbags
15 . Hosiery shop
16 . Infants' wear
17 . Jewelry
18 . Leather goods and luggage-(depends

on ability to pay high rent)
19 . Lingerie
20- Men's clothing
21 . Men's furnishings
22 . Millinery
23 . Novelties
24 . Optical shop
25 . Paperback book store
26- Photographic supplies and cameras
27 . Popcorn and nuts
28 . Prescriptions (may not be possible

because of drugstore)
29 . Restaurant
30 . Shoes, children's
31 . Shoes, men's
32- Shoes, women's
33- Sportswear, women's
34 . Tobacconist
35- Toilet goods
36 . Variety store
37 . Women's wear
The following shops may go equally well

in either No- 1 or No . 2 locations :
1 . Cafeteria
2. Dry goods
3. Newsstand
4. Service grocery
No . 1 locations should be held largely for

shops that keep open on certain common
nights-

No . 2 Locations (Near the 100 Percent Area)

1- Art store and artists' supplies
2. Athletic goods
3. Auto supplies
4. Bank
A bank should not be in a no- 1 location,

as it has limited open hours and when closed
has a deadening effect on adjacent shops-

5- Bar (liquor)
6. Berber shop (basement in the no . 1

location)
When deciding on width of a barber shop,

consider carefully the number of lines of
barber chairs in order that space will not be
wasted .
7. Beauty shop

J . Ross McKeever led.), The Community Builders
Handbook, Urban Land Institute, Washington, D.C .,
1968 .

Community Builders Council of the Urban Land Insti-
tute .

8- Bookstore
9. China and silver
10 . Cleaners and dyers (pick-up)
11- Cocktail lounge
12 . Corset shop
13- Delicatessen (also in no . 1 location

in some cases)
14- Electrical appliances
15 . Fruit and vegetable market (should be

considered in relation to regular grocer)
16- Glass and china
17- Laundry agency
18- Linen shop
19- Liquor store
20 . Maternity clothes
21- Pen shop
22- Radio and television
23 . Sewing machines and supplies
24- Sporting goods
25- Stationery and greeting cards
26 . Telegraph office
27 . Theater (or no . 3 location)
28 . Woolens and yarns
The following shops may go equally well

in either no- 2 or no- 3 locations :
1 . Gas, power, and light company offices
2. Ticket offices
3- Toy shop

No . 3 Locations

1- Army goods store (or in no . 4 location)
2. Art needlework shop
3. Baby furniture
4. Building and loan office
5. Chinese restaurant
6- Christian Science Reading Room (or

second floor in no- 2)
7. Dance studio (or no . 4 location)
8. Doctors and dentists
Doctors and dentists are not favored in

central locations . Janitorial expense for
doctors' offices is at least twice as high as for
ordinary office space- Also, they are hard
tenants to please as to maintenance-

9. Drapery and curtain shop
10 . Electrical equipment and repair
11- Express office (a popular service that

helps build up a retail area)
12- Furniture (pays low rent per square

foot)
13 . Hardware
14 . Health foods store
15- Hobby shop
16- Interior decoration
17- Ladies' and men's tailor (or second

floor in no- 1 or no . 2 locations)
18- Mortgage loan office (or second floor

in no . 2 location)
19 . Office supplies and office furniture

(pays low rent per square foot)
20 . Optometrist and optician (or no . 1 or 2)
21 . Paint store
22 . Photographers (or second floor in no- 1

or no- 2 locations)
23- Piano store (low rent)
24 . Pictures and framing (low rent)
25- Post office
26 . Power and light offices
27 . Real estate offices (or no- 4)
28 . Shoe repair
29, Tavern
30 . Ticket offices
31- Travel bureau (or no . 2 location)

No- 4 Locations

1 . Automatic family laundry service
2. Bowling alleys
3- Carpets and rugs, oriental
4. Diaper service
5. Dog or cat hospital (without outside runs)
6- Drive-in eating places
7. Radio and television broadcasting station
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By VICTOR GRUEN, AIA*

The shopping center is one of the few

new building types created in our time .

Because shopping centers represent group-

ings of structures and because of the un-

derlying cooperative spirit involved, the

need for environmental planning for this

building type is obvious. Where this need

has been fully understood, shopping centers

have taken on the characteristics of urban

organisms serving a multitude of human

needs and activities .

SELECTING THE SITE

Location

For the purposes of this discussion, the

term "location" indicates the general area

in which to select a shopping center site .

The merits of location, whether the land

has already been acquired or is being

sought, must always be subjected to care-

ful economic analysis . If the site has al-

ready been acquired, the economist directs

his study toward the economic charac-

teristics of the location in an effort to

decide whether the particular property

should be developed as a shopping center

project, and if so, what its size and char-

acter should be . If the site has not yet

been acquired, the economist must make

a study of the general area within which

the most suitable location can be pin-

pointed . This over-all study may involve

as large an area as the metropolitan area

of a large city .

First, an analysis is made of the total

available economic potential of the gen-

eral area . The search is gradually nar-

rowed down through analysis of various

segments of the larger area ; a specific

area within the chosen segment that seems

to offer the most advantageous potential

is then examined, and finally, a defined

location within this specific area is chosen .

If properly undertaken, this procedure will

usually establish the most suitable location

for a shopping center .

Inherent in any economic analysis is a

study of the following factors :

Population

Income

Purchasing power

* The illustrations and certain other
material in this section hone beenre-printed, withpermission, fromShop-

ping Towns USA by victor Gruen and
harry Smith, published by Reinhold
Publishing Corp ., New York (1960) .

Fig . 6 . Schematic plan of a shopping center location

Shown in the Plan are tracte area ., means Of
access, and Various barriers to accessibility .
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Competitive facilities

Accessibility

Other related considerations .

Attention must be paid not only to the

existing population but also to prospects

for future growth, which may be forecast

by reference to past growth rates, the

trend of population shifts, and the avail-

ability of remaining suitable land for resi-

dential development .

Population

in forecasting the population trend for

ten or fifteen years, consideration must be

given to such factors as existing popula-

tion density, zoning restrictions, physical or

man-made barriers to the development of

new residential areas (mountains, water-

ways, industrial areas, public parks, ceme-

teries, airports), and other land uses that

would forestall residential development .

The composition of the population in

the trade area, as far as racial or eco-

nomic characteristics are concerned, is im-

portant in various regions of the country .

In areas where strong traditions or preju-

dices exist, it may be unreasonable to

expect that various ethnic groups will shop

together . Also, it is unreasonable to expect

that persons of low or middle-income

groups will patronize a high-quality type of

shopping center or, conversely, that persons

in the highest income groups will shop gen-

erally in centers that feature medium- or

low-priced merchandise .

Trade area

The term "trade area" is normally de-

fined as "that area from which is ob-

tained the major portion of the continuing

patronage necessary for the steady sup-

port of the shopping center ."

The defining factors used in delineating

a trade area vary from center to center .

They include, but are not limited to, the

size and influence of the proposed retail

facilities, planning and design characteris-

tics, travel time to and from the location,

the existence of natural or man-made bar-

riers-such as railroads and rivers--that
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would limit accessibility either in fact or

psychologically, and the existence of com-

petitive facilities. Thus the trade areas for

various locations will not necessarily as-

sume similar sizes or shapes (Fig . 6) .

Site qualifications

It is important that the land to be

used possess, to the greatest degree pos-

sible, the following qualifications :

1 . The site must be located in the most

desirable general area as established by

the economic survey .

2 . The site must be owned or controlled

by the developer, or offer the possibility

of acquisition .

3 . Land cost must be in keeping with

over-all economic considerations .

4 . Existing zoning must permit shopping

center development, or a reasonable like

lihood of rezoning must exist .

5 . The site must contain sufficient land

to permit construction of facilities to meet

the sales potential .

6 . The land must be in one piece, free

of intervening roadways, rights-of-way,

easements, major waterways, or other ob-

stacles that would force development in

separated portions .
7 . The topography and shape of the site

must permit advantageous planning and

reasonably economical construction .

B . The surrounding road pattern and

accessibility must allow full utilization of

the business potential .
9 . The structure must be visible from

major thoroughfares .

14. Surrounding land uses should be

free of competitive developments, and, if

possible, should be of a nature that en-

hances the operation of the shopping

center .

Rarely will a site completely fulfill all

the above requirements, and advantages

will have to be weighed and balanced

against shortcomings . If the site already

exists, it is sometimes difficult to separate

the affection an owner may have for it

(because of family sentiment or other

reasons) from the hard facts of suitability,

but it is well to remember that most poorly

operating centers in the United States are

located on just such "accidental" sites . It

is, of course, possible that an existing site

may also fulfill the standard requirements,

but determination should be made only

after the same thorough scrutiny and an-

alysis that would be given to a site to be

purchased .

The following list indicates the relative

importance of various considerations in site

selection :

Location (value of 50)

	

Value

Population within 1 mile-quantity 5

Population within 1 mile-quality 3

Population within 5 miles---quantity 7

Population within 5 miles---quality

	

4

Population from rural area-

	

2

quantity

Population from rural area-quality

	

1

Pedestrian traffic shopping at

	

4

adjacent stores

Pedestrian traffic nearby for other

	

3

purposes

Public transportation

	

5

Automobile traffic-quantity

	

4

Automobile traffic---availability

	

4

Direction of population growth

	

7

Area (value of 15)

Size of plot

	

15



Commercial

REGIONAL SHOPPING CENTERS

Physical characteristics (value of 25)
Shape of plot for design

	

4
Plot not divided by traffic lanes

	

8
Location on arterials for ease of

	

4
traffic control

Cost of clearing and grading

	

2
Cost of utilities and drainage

	

2
Visibility

	

3
Surrounding areas

	

2
Availability (value of 10)

Ease of acquisition and time

	

6
Cost

	

4
100

ZONING

Contrary to nineteenth-century precepts
of strict separation of industrial and resi-
dential land, brought about by rapid in-
dustrialization, most progressive planners
and zoning boards today recognize that
not all types of nonresidential activities are
necessarily undesirable in predominantly
residential areas.
The modern shopping center that inte-

grates commercial, business, entertainment,
and cultural facilities within a carefully

planned framework, separates various
modes of traffic from one another, and
provides for the protection of surrounding
residential areas from any objectionable
uses, has made a significant contribution
in this direction.

The developer may encounter any of the
following zoning conditions :

1 . The site is commercially zoned, or
zoned for a "lower" use, in which case
there is no problem.

2. The community has not yet adopted
a zoning master plan, and the local plan-
ning board is willing to grant suitable
zoning .
3. The entire site area is zoned resi-

dentially, or only a small portion, usually
a narrow strip along the highways, is
zoned for commercial use. The owner will
then have to apply for rezoning of all or
part of the site .

THE PLANNING TEAM

Depending on the size and complexity
of the project, the planning team might,
in neighborhood and intermediate centers,
consist of the developer, the architect, and
in some instances, a leasing consultant or
lease broker . In projects of greater com-
plexity and size, such as regional shop-
ping centers, it may be well to add to the
team an experienced consultant in real
estate matters, well versed in shopping
center economics (Fig . 7).
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THE PLANNING SCHEDULE

Shopping center planning is a lengthy
process in which each step must logically
follow from the previous one. Impatient or
snap decisions may result in catastrophe .
First, a tentative planning and construction
schedule is outlined which may be divided
into five phases :

Exploratory phase
Preliminary phase
Final planning phase
Construction phase
Opening phase.

For regional centers, each of these phases
is likely to be clearly defined and even
subdivided into various stages ; for smaller
centers the activity may be consolidated
into fewer stages .

1 . Exploratory phase: All pertinent cir-
cumstances and conditions are thoroughly
probed, and the conceptual image of the
shopping center is established.

2 . Preliminary phase : Negotiations with
major tenants and financing institutions
ore undertaken, and necessary adjustments
are made . Preliminary drawings indicating
all architectural and engineering aspects
are completed. Preliminary specifications
are written, and a reliable preliminary
cost estimate is arrived at .

3 . Final planning phase: Working draw-
ings and specifications are completed, es-
tablishing a reliable basis for competitive
bidding and for construction . Building per-
mits are obtained . Invitations to bid are
written .

4 . Construction phase: Contracts are
awarded. The architect is engaged in
general supervision, supported by clerks-
of-The-works who are usually retained by
the developer . The architect chooses ma-
terials, selects colors, and integrates land .
scoping and art work . The developer and
the economist are active in completing
leasing, getting the center on an opera-
tional basis, and preparing for the open-
ing.

5. Opening phase: The opening is an
important event that calls for imagination
as well as careful planning . In recent
years, shopping centers of varying size
throughout the country have been opened
with ceremonies ranging from the quiet,
unobtrusive opening of a few stores at a
time, to moss opening ceremonies lasting
for several days and featuring various
kinds of attention-getting promotions .

Timing

It is difficult to estimate the time periods
necessary for each phase of the planning

schedule, because of fluctuations in size
and complexity of the project, availability
of major tenants and of financing, climatic
conditions, and the like . The following
tabulation gives time ranges for regional
projects proceeding under normal condi-
tions :

Time span,
Exploratory phase

	

weeks
(26 to 56 weeks)
Feasibility study

	

8 to

	

12
Conceptual planning stage

	

4 to

	

6
Presentation stage

	

4 to

	

8
Development stage

	

10 to

	

30
Preliminary phase

(10 to 22 weeks)
Adjustment stage

	

4 to

	

10
Consolidation stage

	

6to

	

12
Final planning phase

	

20 to 30
Construction phase

(62 to 114 weeks)
Bidding

	

4to

	

6
General building construction

	

52 to 100
Tenants' building-interior

	

6to

	

8
construction

Total for planning and

	

118to 222
construction

(27 to 51 months)

For intermediate centers (100,000 to
300,000 sq ft), a reasonable time span
is 18 to 40 months ; for neighborhood
centers the span, depending largely on
tenant availability, is likely to range from
12 to 24 months .

SPACE ALLOTMENTS

The architect's work starts with the plan-
ning of the site . For this task he must
have at his disposal the findings of the
economic analysis establishing the total
rental area that can be supported by the
shopping potential, broken down into main
merchandising categories . He must have
some idea of other uses to which the land
should be devoted, and an idea of other
probable zoning problems . On the basis
of feasibility studies, he now has a gen-
eral idea of traffic and accessibility, as
well as full information about physical
conditions of the site (including a topo .
graphic survey) and, as a result of test
borings, about soil conditions. Sometimes
he also knows the basic requirements of
the potential major tenant or tenants .

With this information, he begins plan-
ning by carefully allocating portions of
the land to specific uses . These uses fall
into seven basic categories :
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1 . Structures

a . For retail purposes (retail areas)

b . For service purposes (heating and

air-conditioning plants, electric sub-

stations, maintenance shops, truck

roads, loading docks, and equip-

ment storage)

c . For other commercial uses (offices

and recreational facilities)

d, For public use such as civic and

social facilities (community center,

auditorium, exhibition space, and

children's play areas)

2 . Car storage areas

a . Surface parking lots

b . Double-deck or multiple-deck ga-

rages

3 . Pedestrian areas

a . Malls, courts, lanes, and plazas

b . Covered pedestrian areas, such as

public corridors and covered malls

or courts

4 . Automobile movement areas

Distribution road system on site

5 . Public transportation areas

Bus roads, bus terminals, and taxi

stands

b . Buffer areas

Landscaped areas separating car

storage areas or service areas from

the public road system, or areas sep-

arating parking areas from one an-

other or parking areas from service

areas

7 . Reserve areas

Portions of site to be held in reserve
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for the planned growth of the shop-

ping ceffiter .

SITE PLANNING PRINCIPLES

The allocation of space for these and

possibly other uses should be guided by

certain planning principles in order to

attain the highest feasible productivity of

the land over an extended period of time :

(1) Safeguard surrounding areas against

blight; (2) Expose retail facilities to maxi-

mum foot traffic ; (3) Separate various

mechanized traffic types from one another

and from foot traffic ; (4) Create a maxi-

mum of comfort and convenience far shop-

pers and merchants ; and (5) Achieve order-

liness, unity, and beauty .

Foot traffic

Exposure of all individual stores in a

shopping center to the maximum amount

of foot traffic is the best assurance of

high sales volume . Suburban business real

estate often has been evaluated on the

basis of passing automobile traffic-an

evaluation which overlooks the fact that

automobiles do not buy merchandise . It is

only after the driver of even the most ex-

pensive car leaves it and becomes a pe-

destrian that he can become a buyer .

Therefore, if shopping centers are to pros-

per, dense foot traffic must be created .

"Shopping traffic," the act of walking from

store to store, creates the lifeblood of a

shopping center ; and proper circulation of

this shopping traffic ensures business success .

Bearing in mind the relative importance

in each instance of the size of the center,

the shape of the site, the character of

the tenancy, and other related circum-

stances, it is possible to weigh the ad-

vantages and drawbacks of various types

of site planning to achieve the desired

foot traffic . The manner in which site

planning can influence the quantity of

shopping traffic is illustrated in the sche-

matic plans (Figs. 8 through 14) discussed

below .

The degree of completeness of the sepa-

ration between transportation and pedes-

trian areas depends on the size of the

shopping center . In a single commercial

building, this separation becomes effective

only after the customer has entered the

store . If there are two buildings, it might

be possible to arrange a separated pe-

destrian area between them . The chances

to create separated pedestrian areas are

slightly higher in an intermediate center .

In a regional center, complete separa-

tion is almost always possible and should

be effected . Even in the smallest grouping

of stores, such as a neighborhood center,

it is possible to achieve a certain amount

of separation by means of broad side-

walks with landscaping, low garden walls,

and the like .

Strip center with curb parking (Fig . 8) :

In this plan, the shopping center is com-

prised of a row of stores extending 2,000

Fig . B. Strip center with curb parking

Fig . 11 . Mall center with only
one magnet

Fig . 13 . Cluster-type center

Fig . 14 . "Introverted" centerFig . 12 . Mall center with magnet
centrally placed

Fig. 10. Double-strip center with
off-street parking
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ft along the highway . The shopper parks

at the curb in front of the store, transacts

his business, and then is likely to enter

his car and drive off . Shopping ar foot

traffic is limited .

Strip center with off-street parking (Fig .

9) : This shopping center consists of a

2,000-ft-long row of stores set back from

the highway sufficiently to permit parking

in front. The sidewalk, or covered walkway,

encourages foot traffic along the store

fronts . This plan generates a certain

amount of shopping traffic and thus is

clearly superior to the type shown in Fig .

8 . Shopping traffic is nevertheless limited,

chiefly because of the 2,000-ft distance

between the extreme ends of the strip . The

shopper may return to his car after each

transaction and drive to the next store on

his list, ignoring intervening merchants .

Double-strip center with off-street park-

ing (Fig . 10) : Here, the strip is divided

into two rows of stores, facing each other

along a pedestrian mall, with parking on

four sides . A "magnet" (department store,

junior department store, or other major

tenant store) is placed at each end . The

2,000-ft strip of stores is now divided into

two 1,000-ft-long strips . With the distance

between the two magnets now only half

as great, foot traffic will be greater and

the intervening stores will profit accord-

ingly . Also, the creation of a highly desir-

able pedestrian area shielded from the

noise, smells, confusion, and hazards of

automobile traffic will contribute to greater

shopping traffic .

Mall center with only one magnet (Fig .

1 1 ) : In this plan, the existence of only one

magnet, located at the extreme end of

the pedestrian mall, reduces shopping

traffic because of lack of interchange . The

stores farthest from the magnet will par-

ticipate very little in the traffic it generates .

Mall center with magnet centrally placed

(Fig . 12) : The arrangement of the pedes .

trian mall is the same as that shown in

Fig . 11, except that the magnet is moved

to a center position on one side of the

mall This modification represents a con,

sideroble improvement over the previous

example

Cluster- type center (Fig .

	

13) .

	

The

	

major

tenant is placed in the center of a cluster

arrangement. Nearly oil stores thus be-

come neighbors of the most powerful shop-

ping-traffic puller .

''Introverted" center (Fig . 14) : This type

exemplifies what might be called the "in-

troverted" center, in which all store fronts

are turned toward the inside of the build-

ing cluster. Entry into individual stores di-

rectly from the parking lot is diminished

or completely excluded . Shopping traffic is

funneled through a limited number of en-

trance arcades into pedestrian areas-o

plan that markedly increases the density

of shopping traffic and controls its direction .

Separation of traffic types

1 . Pedestrian from transportation : The

separation of pedestrian areas from trans-

portation areas is one of the cornerstones

of good planning . The constant movement

of vehicles within transportation areas in-

evitably creates a certain amount of

danger, noise, fumes, and confusion, which

distract the shopper and diminish shopping

enjoyment .

2 . Service from customer traffic : Service

traffic in shopping centers represents a

considerable portion of mechanized traffic .

Even in the smallest shopping center, serv-

ice vehicles for deliveries, pick-ups, gar-

bage and trash collection, repair crews,

construction and fixture contractors, and

utility companies create a significant por .

tion of the over-all traffic . Separation of

service traffic from customer traffic is es-

sential and may be accomplished on one

or two levels .

Service areas on the merchandising or

ground level in the form of truck roads,

service courts, and other types of loading

facilities, are practical in the neighborhood

and intermediate centers . Good planning

principles demand that such areas be

properly shielded by screen walls or land

scaping and that service vehicles be able

to enter or leave without interference from

automobiles or pedestrians .

Service areas on nonmerchandising levels

permit the most productive space to be

totally freed from service functions . Only

the large center can achieve this separa-

tion, for which there are a number of

possible arrangements . The truck tunnel

under the shopping center mall is an ex-

pensive solution that is more talked about

than used . Service roads located at the

basement level provide a less expensive

solution and are widely used . Where sub-

surface or topographical conditions make

the construction of basements impractical,

service and storage areas may be placed

above the merchandising level and con-

nected to it by ramps .

3 . Public transportation from customer

traffic : Separation of public transportation

from customer traffic is essential . The de-

signer must also consider the space needs

for public transportation . Generous ar-

rangements for public carriers with well-

located and well-protected waiting areas

will encourage transportation companies to

use them . Space requirements for existing

and future public transportation facilities

should be discussed at the outset of site

planning work, and if possible, provisions

should exceed the required minimum . Stor-

age space for buses should be provided

on or near the site so the transportation

company can make extra facilities avail-

able for peak periods, especially at closing

hours .

Orderliness, unity, and beauty

The concept of orderliness, unity, and

beauty is a major planning principle; it

must be applied to every major and minor

aspect of the project, and must permeate

all architectural expressions . Landscaping,

signs, the architecture of structures, archi-

tectural treatment of spaces between struc-

tures, composition of structures in relation

to one another, colors, and materials-all

must adhere to this vital principle .

PLANNING THE SURROUNDING AREA

The term "surrounding area" can be

understood either in its narrowest sense,

that is, strips of land on the opposite side

of the public roads adjoining the shopping

center, or in its widest sense : the entire

community within which a shopping center

is located .

A reciprocal relationship exists between

a shopping center and its surrounding area .

A well-planned center can exert a highly

invigorating influence an the area sur-

rounding it, while a well-planned sur-

rounding area can add in large measure

to the prosperity of the center . Conversely,

a poorly planned or unplanned commer-

cial grouping of stores can have a deteri-

orating effect on its surrounding area,

while the success of even the best-planned

center can be endangered by a poorly

planned or blighted surrounding area . The

degree to which effective planning can be

applied depends on the general location

of the center, the size of the center, the

investment policy of the developer, and

existing zoning and economic conditions .

In general, if the site for a shopping

center is the one remaining piece of land

within a completely built-up area, there

will obviously be meager possibilities for

influencing the character of the surround-

ing area . Shopping centers in such areas

usually operate under the handicap of

having to be fitted into existing area and

traffic conditions . On the other hand, one

should consider the undoubted advantage

of being provided with a fully developed

buying potential,
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Fig . 16 . Revised zoning plan

The plan represents the architect's suggestions for the surrounding land use
for the same shopping center shown in Fig. 1.5. The revisions ensure control of
the surrounding land by the developer.
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Fig . 15 . Original zoning plan

flic Plan- shows Zoning Conditions as they existed
W hen the original Shopping Cente was Projected.
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Fig. 17 . Plan for expansion

Northland Center, D( troit; Victor Gruen Associates, Architects .
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Most shopping centers do not fall into

this category since it would be rare to find

a sufficiently large site for such construc-

tion within a fully built-up area . Large

tracts of land can usually be found only on

the fringe of suburban developments or in

comparatively empty areas between sub-

urban growth . This fact applies especially

to the large regional shopping center and,

to a lesser degree, to the intermediate

one . With some planning, however, both

types can create sufficient pulling power

to reduce the disadvantage of being at

some distance from densely populated

areas .

The greatest opportunity for effective

planning of surrounding areas in relation

to the shopping center is afforded when

new communities are projected . Then it is

often possible to set aside, in the master

plan, sites of ideal size .

Whether the shopping center developer

acquires surrounding land with the inten-

tion of developing it himself, or intends

to negotiate with the owners of such land

in order to persuade them to develop

along the lines of best common interest,

it is important to make a comprehensive
plan for the land use of the surrounding
area (Figs. 15 and 16 n .

PLANNING FOR EXPANSION

Planning for expansion should be con-

sidered if the shopping center is located

in a steadily growing area . In such a situa-

tion the department store and other major

stores will often express the desire to en-

large when their sales volume reaches a

stated figure .

In order to make planning for ex-

pansion feasible, certain prerequisites must

exist . The carrying potential of surrounding

public roads must be sufficient to absorb

additional traffic loads . The site must be

large enough to permit the developer to

hold space in reserve for additional build-

ing, parking, and traffic areas ; alterna-

tively, additionally created income must

be such as to justify capital investment

for double-deck or multiple-deck parking

structures at the time of enlargement . Most

important, the developer must be reason-

ably certain that the growing buying po-

tential of the area will not be more effi-

ciently served by existing or future com-

petition . For example, if suitable shopping

center sites exist within the trade area,

the likelihood of such future competition is

great. These and other related factors

must be carefully considered before making

a decision to plan for expansion .

If it is decided to plan with a view to

expansion, certain measures must be taken .

Since the desire of department stores and

other major tenant stores for growth is
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usually best met by provisions for vertical
additions, the construction of larger foun-
dations and heavier columns as well as

roof slabs strong enough to carry future

floor loads are required . Horizontal growth
is difficult to accomplish without destroying

the relationship between shopping center

buildings and other elements . Land must

be held in reserve for the enlarged park .
ing needs that will be created by ex-

panded shopping facilities . When the origi-
nal construction is completed, these reserve
areas will have to be properly landscaped

in order not to mar the over-all appear-

ance of the center. Central air-condition-

ing and heating-plant structures must be
dimensioned to provide space for addi-
tional equipment, and all underground

utility lines should be of sufficient size to

meet ultimate needs . The general plan

shown in Fig . 17 indicates existing struc-

tures and provisions for expansion .

PLANNING FOR DEVELOPMENT

IN STAGES

Planning for development in stages

should be considered if the shopping center
site is located in an area that has not
reached its ultimate population potential

and if a quick acceleration of population

growth may be expected . Another motiva-

tion for development in stages may be

the desire of a land owner to make some

immediate use of his land even though full

utilization will be practical only in future
years .

Planning for development in stages can

be successfully accomplished only if a

total master site-use plan is completed

before construction or even detailed plan-

ning of the first stage is undertaken .

TRAFFIC

Traffic planning, an integral part of

planning the site and the surrounding area,

plays an important role in the proper

functioning and success of the shopping
center . It should be borne in mind, how-

ever, that the shopping center is not to

be planned to serve traffic ; rather, traffic

is to be planned to serve the shopping

center . Basic traffic planning concerns the

planning team as a whole and the archi-

tect in particular .

Before the site is finally decided upon,
serious consideration must be given to its

accessibility . It is essential to gather all

information about existing roads and the
traffic-carrying capacities of the surround-
ing road system, as well as to establish

the expected additional traffic load gen-

erated by the new shopping center.

Although the architect will avail himself

of the assistance of a traffic engineer, the

specialist should not be expected to fur-

nish basic concepts but should assist the

architect in finding solutions within the
framework of general and specified plan.
ning aims . Traffic planning is the responsi .

bility of the architect since it is part of

the general planning of the center .

Aims of traffic planning

1 . Easy traffic flow on surrounding road
system . The existence of enterprises that

would result in a constant entering and

exiting of cars along the roads opposite

the shopping center would disrupt the flow
of traffic and is therefore highly undesir-

able . (This is one reason why proper plan-

ning of the surrounding area is so im-

portant .) The existence of many side roads

opposite the shopping center would also

interfere with good traffic flow . The plan-

ner's main task is to see to it that auto-
mobiles can enter the site without slow-

downs .

2 . Effective transfer of road traffic onto

the site . If automobiles were driven di-
rectly from an adjoining highway onto
parking-lot lanes, chaos would result, The

circulatory road that functions as a turn-

off lane from the highway, making possible
a gradual change of speed from fast-mov.
ing traffic to slower parking-lot traffic,

plays an extremely important role .
3 . Even and effective distribution of

traffic on the site . The customer should be

free to drive to any of the parking areas

that surround the center so that he may

come as close as possible to the store
where he will make his first purchase .

Secondary traffic movements within the

parking area must be facilitated . In larger
centers, arrangements must be made to
guarantee the easy flow of circulatory

traffic, avoiding any interference with pe-
destrians walking to and from the center's
structures .

4 . Convenient and efficient arrangement

of car storage facilities. The aim of the

parking-lot layout should not be to achieve

the greatest possible number of parking
stalls, but rather to ensure the greatest
possible turnover of cars during a given

period, Parking capacity is a valid measur-

ing stick only if it denotes the number of
conveniently arranged and dimensioned

parking stalls .

Walkways for pedestrians will result in

greater safety for shoppers and will elimi-

nate the slowing down of vehicles, but

will reduce the number of parking spaces

in any area . Surfacing of good quality

will speed parking and reduce mainte-

nance costs . Lanes should be clearly num-

bered with signs visible to the motorists

when entering the lot as well as when

returning from shopping . Proper illumina-
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tion is essential for safety and speed of
parking operations .
No formula for proportioning parking

area to sales area is recommended. Exist-
ing successful shopping centers provide
from 3 to 9 car spaces per 1,000 sq ft
of rentable area; however, each project

must be decided on its own merits . An

allowance of 400 sq ft per stall, includ-
ing drives, walks, and landscaping, is

recommended . Wide stalls arranged at a
45-deg angle permit the fastest and most
comfortable parking . The maximum size
recommended for a single parking lot is
800 cars.

5 . Separation of service vehicles from
customer car traffic . For service vehicles
(trucks, trailers, and garbage- and trash-
collecting vehicles), separate roads, branch-

ing off from the general road system at
points removed as far as possible from
the shopping area, should be provided .
Ideally-and this can be accomplished in
large regional shopping centers-separate

entrances and exits to the public road sys-
tem should be planned . If this arrange-
ment is not feasible, the service roads
should branch off from the perimeter cir-

culatory road or, in smaller centers, from
general entrance and exit roads before
such roads take an the characteristics of
parking lanes . Under no circumstances

should service vehicles cross roads that

directly serve parking operations. Public
transportation vehicles should be similarly

separated from customer car traffic.

CHARACTER OF THE BUILDINGS

The shopping center establishes a new

environment resulting from the banding to-
gether of individual businesses in coopera-
tive fashion with the aim of creating

greater commercial effectiveness through

unified endeavor. It is important that the

individual characteristics of the participants

not be suppressed, but encouraged . It is
equally important, however, that a strong

common denominator be created to tie the

individual enterprises into a homogeneous
unit, These dual aims can be achieved by
skillful planning and design . Buildings for

single tenancy, for example, are planned

not only in accordance with the specific re-

quirements of the specific tenant, but also
in harmony with the character of the over-

all shopping center architecture . Such build-

ings thus offer a variation of the main

theme rather than the introduction of a
new one (Fig . 18).

Regimentation is as much to be shunned

as anarchy . Complete control of store-front

design results in monotony and dullness,
and diminishes the enjoyment of window

shopping, which thrives on excitement cre-

ated by ever-changing designs and colors .
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The cooperative spirit is best expressed if

individual design of tenant stores is en-

couraged within established limits ; around

these individual design areas there must

be a framework of architecturally con-

trolled areas large enough and treated

with sufficient forcefulness to hold the

varying expressions firmly together (Fig .

19) .

and provide places for rest and relaxation .

All the senses should be rewarded . Trees,

flowers, fountains, sculpture, and murals,

as well as the architecture of freestanding

structures, are vital parts of the over-all

scheme . Public events such as fashion

shows, holiday celebrations, and exhibi-

tions are all parts of the life in these

open spaces, as are snack bars, outdoor

cafes, and restaurants .

Shopping must thus be understood as

more than a utilitarian activity . The en-

vironment should be so attractive that cus-

tomers will enjoy these trips, will stay

longer, and return more often . This will

result in cash registers ringing more often

and recording higher sales .

PEDESTRIAN AREAS

Open spaces must be more than narrow

lanes between long rows of stores . They

must be busy and colorful, exciting and

stimulating, must make walking enjoyable,

Stores of varying depth and width can be arranged between

multiple-tenant structures by skillful division and orientation of

storesFig . 18 . Depth requirements for tenant stores

Greater depth is needed if shopping traffic moves on both sides

of individual stores

Greater depth is needed if delivery is at back of store on

ground level and storage facilities have to be provided on

ground level for each tenant

Small depth is needed if service facilities are in basements and

pedestrian traffic moves only on one side of structure

Fig . 19 . Store-front design
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By MURRAY S . COHEN, AIA, Architect

GENERAL

People love to look, window-shop, and buy .
Shopping as an experience should provide fun,
which in turn provides profits . A successful
store or shop is one that is designed to mer-
chandise in addition to looking good . A store
can be divided into two principal parts : the
exterior, which gives identification, encom-
passes the storefront, show windows, and dis-
plays, and the interior, where the promise of
the storefront display is delivered . Briefly
stated, the storefront initiates the sale, and the
interior consummates it .
The storefront and the design of the facade

must be attractive in order to catch the shop-
pers' attention and to draw the customers in
from the street or from the mall in shopping
centers . Graphic identification, with bold color,
lighting, lettering, and logos, and attractive
display of merchandise are the initial steps .

In enclosed malls, the glass-enclosed show
windows are often eliminated or minimized .
The "show window" displays are set up in a
large vestibule, perhaps elevated or on portable
platforms, and become part of the interior .
Hence the demarcation between the exterior
and the interior is not physical, rather the two
are integrated, and it is difficult to define where
one ends and the other begins . This is partic-
ularly true in enclosed shopping malls . The
open or no front generally Promotes more
impulse buying ; department stores will often
make their entrances an extension of the mall
so that the shopper will be easily enticed into
the store . When doors are used, either on the
street or on the mall, they should be well
marked and easy to find . Entrance to the in-
terior should be easy, related to interior traffic
flow and layout, and should be accessible to
vertical transportation, if any .

PRINCIPLES OF RETAIL SHOP DESIGN

In order to design satisfactory shops, the first
requirement is an understanding of those por-
tions of current merchandising theories which
affect the design problem . Briefly, ''merchan-
dising psychology" consists of, first, arousing
interest ; second, satisfying it .
With staple goods the first phase is almost

automatic . When nonstaples, accessories, or
specialties other than "demand" goods are to
be sold, methods of arousing interest may be-
come more complex .

The second phase---the actual sale-involves
factors of convenience which are desirable in
order to make buying easy, to satisfy custom-
ers completely, and to achieve economy of
space and time for the store management .
Both phases affect the design of retail shops,

and are closely interrelated . In some cases the
planning problems involved cannot be segre-
gated . A more detailed listing of steps in the
merchandising process, as they affect shop
design, follows :

Attracting Customers

This can be accomplished by means of adver-
tising, prices, show-window displays, or new
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Principles of shop design. Merchandise is located according to classification : staple goods are unobtrusively
yet accessibly placed; luxury items are spotted where the prospective customer cannot help but be attracted to them .
White counter areas are allocated to services : cashier, wrapper, information, etc .

or remodeled quarters, which occupies much of
a merchant's efforts . Of these, storefronts and
display windows are important to the store
designer.

Inducing Entrance

Show windows, in addition to attracting
passersby, should induce them to enter the
store . Show windows may be opened up to dis-
play the shop's interior ; or closed in, to give
privacy to customers within . Door locations
require study in relation to pedestrian traffic
flow, grades of sidewalks and store floors, and
interior layout of the shop . In colder climates
drafts and Outdoor temperature changes can be
controlled at the door .

Organizing Store Spaces

Organizing store spaces, and consequently the
merchandise to be sold, into departments,
enables customers to find objects easily, and
permits storekeepers to keep close check on
profits or losses from various types of goods .
Store lighting and "dressing" are simplified .
Even small shops benefit from a measure of
departmentalization ; in large shops, the prac-
tice becomes essential as methods of training
salespeople, of handling, controlling, and
wrapping stock become more complex .

Interior Displays

Interior displays require particular attention in
specialty shops . Types range from displays
of staple goods which assist customers in se-
lection, to displays of accessories which the
sale of staples may suggest to the customer .
Problems of arrangement with regard to mer-
chandise, departments, and routes of custom-
ers' approach are involved .

Relief from the repeated impact of merchan-
dise sales efforts and displays is necessary
in most shops . Experienced salespeople can
tell at a glance the customer who is satiated
with shopping and too bewildered to buy . After

he has been refreshed by a brief rest, the cus-
tomer's interest can be recaptured quickly .
Such relaxation may be mental or physical, or
both .

Conveniences

Conveniences intended primarily for the cus-
tomers' benefit, while not strictly allied to the
problems of attracting trade or selling goods,
are necessary to some types of shops . A florist,
for instance, provides a card-writing desk or
counter in his shop . In other shop types, partic-
ularly those whose prices are above the aver-
age, such extra provisions are often highly
desirable . Conveniences of this kind include :
telephone booths, drinking fountains, lavato-
ries or powder rooms, desks for writing cards
or checks, stools or chairs at counters or in
special sales rooms, and vanity tables or trip-
licate mirrors for certain types of apparel
fitting rooms .

In regard to finishes and equipment, the
idea may be extended to include : floor sur-
facing for comfort ; acoustic treatment of
ceilings and possibly walls ; illumination of
pleasant, sometimes special, quality ; and air
conditioning . All these have been found profit-
able investments in various cases . Their neces-
sity or desirability depends to an extent on the
type of shop, its location, or the climate of the
locality .

INTERIORS

The successful retail shop is an efficient selling
machine or sales factory . In addition to ser-
vicing the customers, the employees have to
be considered so they can give better service
to the customer .
Merchandise and space must be organized to

help the customer in making a selection and to
help the sales person in selling . Easy circula-
tion and exposing the customer to the maxi-
mum amount of merchandise are part of good
design . Avoid monotony in circulation and dis-
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play of merchandise . Where possible, do not
hesitate to be bold or even shocking . This
stimulates the customer and his urge to buy .
The location and design of the cashier and

wrapping unit are important and provide for
several persons to be serviced . Often this acts
as a control center .

Flexibility so that fixtures and departments
can be moved or modified in part of present-day
merchandising . Fixtures should be minimized
and merchandise emphasized . Design and usa
fixtures so that full attention is thrown on
the merchandise . Surveys muet be made for
each particular type of store, its merchandise,
operation, and personnel to determine actual
sizes and requirements. Do not design fixtures
so that a salesperson has to reach merchandise
on too high a shelf or stoop too low .
Determine whet customer accessories are

required : seating in general, counters, tables,
mirrors, telephones, drinking fountains, rest
rooms, special lighting, and floor coverings .
Accessories will vary, depending on the store's
location and the type of customer, as well an
the nature of the merchandise .

Location of stock rooms, or of reserves,
must be carefully considered so that the sales-
person dosa not have to leave a customer for
too long a period .

Fitting and dressing rooms should be located
conveniently near the Item being sold .

Selling Areas

Departmentalization

	

Benefits to be derived from
segregation of merchandise by types have been
touched upon previously . All these are fac-
tors in decreasing the average time per sale,
an important figure in large-store account-
ing and in small stores with rush periods
(Fig . 1) .

Within each department, and as a guide when
relating departments to each other and to the
path of the typical customer through the store,
merchandise and services can be analyzed by
classification . Most objecta can be placed in
one of the following classes, relating them to
the needs of customers :

Impulse, or luxury, goods are high-profit
articles, usually (but not necessarily) high in
price.
Convenience items are stocked for the

pas-serby whohappensin,but whomay returnfor
other purchases if properly impressed . Often
these are not in themselves strictly profitable
merchandise .
Demand goods are also staples, like con-

veniences, but are articles which the customer
starts out with a definite idea of purchasing .
These attract him to the store and he buys
them-other goods must be sold to him .
These classifications necessarily overlap ;

but, in a shop whose type of customer can be
forecast, divisions along some such lines are
possible . Signs are not always necessary ; each
department may be designated by display of
typical articles an a kind of poster .

Customer Flow The accompanying diagrams
based upon analyses of traffic indicate the pos-
sibility of organizing departments in relation to
the flow of customers through the store .

Interest in articles on display was found to
be inversely proportional to the number dis-
played after a low limit had been reached . A
central location in a group seemed to lead to
increased interest in a picture . One important
conclusion is that what a customer seen is
more influenced by the arrangement of the
space and the walking habits of customers,
than by the intrinsic quality of the objects
exhibited . Tendencies to turn to the right, to be
attracted by doorways, to choose the wider of

two aisles, and to be fatigued by too much
material on display are all of utmost impor-
tance to the store planner .

Store services muet also be analyzed in rela-
tion to customer flow .

Sao-Service Operators of large stores have
found that self-service speeds up selling . For
that reason their stock is easily accessible to
the shopper . Often, too, customers insist upon
handling merchandise, and are more easily
sold when they can get these first-hand impres-
sions . As a result, many stores have abandoned
the selling-over-the-counter plan, which de-
creases free sales space, and rely upon open
wall fixtures, wall displays, and display tables
whenever possible .

In direct contrast to this type is the exclusive
shop which keeps its stock in closed fixtures
or in the stockroom, permitting selection of
merchandise only by sample displays . Some
specialty shops work entirely on this basis .

Shelf Sizes These are far from standardized .
However, as determined by real estate values,
and merchandising, structural, fixture, and
aisle space requirements, shops with one cus-
tomer's aisle only are usually 12 to 15 ft wide
by 50 to 60 ft long in large cities ; and 15 to 18
ft . wide by 60 to 80 ft long in smaller cities .
These dimensions apply particularly to shops
in 100 percent retail districts .
Heights are more easily determined . Base-

ments 8 to 9 ft high, in the clear, permit eco-
nomical stock storage . Ground floors are
preferably approximately 12 ft high If no mez-
zanine is included ; mezzanines at least 7 ft
6 in . above floor level will accommodate most
fixture heights . Height from mezzanine floor
to ceiling may be as low as 6 ft 6 in . if used for
service space only ; 7 ft is the preferred mini-
mum for public use .

Typical Counter and Case Layouts

Center Island Type illustrated, L = 13 ft avg .
min . ; W = 9 ft 6 in . to 13 ft . Islands com-
posed of showcases only, L = 10 ft min . ; W
= 5 ft 10 in . t o 6 ft 3 in . For floor tables, L =

4 to7ft; W=2ft6in.to 3ft.

Aisle Widths

	

For clerks, min . = 1 ft 8 in . ; de-
sirable, 2 ft to 2 ft 3 in . For main public aisles,
min . ~= 4 ft 6 in . ; avg ., 5 ft 6 in . to 7 ft ; usual
max ., 1 1 ft . Secondary public aisles, 3 ft to 3 ft
6 in.

See Figs . 2 and 3 .

Displays

The segregation of displays in areas specifical-
ly designed for the purpose, and in locations
selected with respect to entrances and custom-
er traffic flow, is easily accomplished in depart-
mentalized store planning (Fig . 4) .

Display Surfaces Locating display surfaces per-
pendicular to the line of entrance may result in
angular plans, or in the usa of screens or free-
standing display cases, as indicated in the dia-
gram . Locations for display niches, alcoves,
etc ., may depend on space requirements of the

various shop departments and upon the rela-
tionship to customer flow lines .

In a shop, "architecture" is preferably secon-
dary in importance to the merchandise dis-
played . This does not mean that every inch of
space must be crowded with goods "on dis-
play," because such practice causes loss of
customer interest .

Scab An important factor in display is the
relation between the possible viewing distance

and the scale of the merchandise. Thus a stair-
way side wall or narrow passage is suited for
small scale display only . Vistas, on the other
hand, and displays opposite doorways, have
more carrying power and consequently can be
bolder . Vistas, or a sense of perspective, can
also be created by lighting emphasis. When a
lighted display is placed at the rear wall under
a mezzanine space which is slightly darker than
the store proper, a spatial relationship is set up
which depends more upon the relative intensi-
ties of light than upon actual distance . It is pos-
sible to dramatize objecta on display, to make
them stand apart from their neighbors and in
this way suggest that they are more desirable .
On the other hand, it is not always best to sep-
arate costly and inexpensive objects . Low-
priced merchandise may often be sold by con-
trast with high-priced objects, and vice versa .
Choice of method depends to an extent on the
problem under consideration .
Accessible zonas, rather than low or high

displays, are particularly valuable in self-ser-
vice portions of the shop . Just as show-win-
dow bulkheads ara rising and glass heights
decreasing, so the fixtures inside the store
are bringing marchandise within reach and con-

centrating It for emphasis .

Show Windows These are designed primarily
with the effect upon potential customers in
mind ; ease in changing displays Is also impor-
tant . Windows must be "dressed" quickly ; if
they are hard to work with, they will not be
changed as often as merchandising policies
indicate to be necessary . Variety and time-
liness of displays are considered essential .
The diagrams in Fig . 5 illustrate one set

of principles whose use increases the value
of displays . The same principles may be ap-
plied to horizontal planning ; the "shadow-box"
type of window, with limited display space,
is considered most effective by display design-
ers . In conjunction with these, it should be
noted that bulkhead heights tend to increase
as the size of objecte displayed decreases, to
permit more minute examination of merchan-
dise .

Glazing of types which do not interfere with
vision will materially increase the show win-
dow's value . Patented systems, which elimi-
nate reflections, are available ; so are types of
glass suited to special conditions, such as heat-
resisting glass .
Window backs may be closed or open, de-

pending on the type of shop and the degree of
customer privacy desired . When backs are
open, confusion of display and shop interior
may be avoided by using temporary or perma-
nent screens or panels as backgrounds .
Window dressing may be done in full public

view in certain types of shops, as jewelry or
gift shops . In other cases, venetian blinds
or other types of glass curtains may be re-
quired . Apparent size of glass area may be
changed to accommodate varying displays by
using variable valances and side-pieces .
Storage space is required for display acces-

sories, forms, blocks, platforms, panel back .
grounds, and seasonal changes of floor pads
or carpets .
Ease of window dressing may be aided in

several ways . Access panels should be large
enough for easy passage for men and mate-
rials . Access passages, segregated from the
shop's interior, may be provided . Dummy win-
dows may be provided, sometimes on rolling
platforms .

Show-Window Lighting

	

In many stores other than
specialty shops, light intensities have been
increased far above requirements for ordinary
vision, in an effort to overcome reflections .
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Fig. 2

SECTIONS thru TYPICAL
FIXTURES and AISLES

CLERKS AISLES . Minimum width l'-8',

recommended 2'-0" to 2'-3".Wide (of forgrocery) 3=0"
PUBLIC AISLES .

	

Main, min. width 4'-6 ;
avq. 5'-6"to7'-0"
max/mum ll'-O"

Secondary,

	

min.3'-0".
recom. 3'-6"
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DISPLAYS
OPPOSITE
DOORWAYS

ISOLATION OF DISPLAYS
BY ANGULAR PLANNING

NO SCALE
Fig. 4

This has also been considered a means of
competing with adjacent store windows .

Shop Entrances Show windows cannot stop
at merely attracting and stopping passersby .
Patrons must be induced to enter the shop .
Steps are considered inadvisable . When

a change in grade is necessary, and it is too
great for a ramp, the steps may be in the store,
well lighted .

It is necessary to provide some form of pro-
tection from drafts at entrances, particularly in
cold climates . In air-conditioned stores, in
order to maintain the conditioning systems
efficiency at a maximum, a seal between indoor
and outdoor air may be needed .

Vestibules offer such protection, and may be
made removable in summer months . Revolving
doors are often essential where wind pressures
are high, when volume of traffic is great, or
when air conditioning is used .

Work Areas
Wrapping and Cash Register Counter

	

Locations for
these require study . The type of shop will
determine whether these services should be
out in the open or concealed, near or remote
from the door ; positioned to permit a sales-
clerk to make change while facing the doorway,
or, as some managers prefer, to do nothing
else when ringing up sales . In other shops, a
cashier is considered to provide better control
and efficiency. Some shops have a separate

room or curtained alcove for wrapping and
cashier space, or a basement or mezzanine
served by dumbwaiter and pneumatic tube
IF ig .6) .
A cash register and wrapping counter in an

alcove near the door, which permits the clerk
to face the shop and doorway, is desirable in
small shops where business is hurried, or
where for long periods one clerk must sell,
order, wrap . ring up sales, make change, and
watch the shop . A store with a narrow entrance
might better have these services remote to
avoid crowding at the doorway . The separate
wrapping room, basement, or other space is
used in stores with a more leisurely trade, or
when, as in marry gift shops, goods are fragile
and rarely carried out by the customer . It is
less confusing and less "commercial'' in ap-
pearance for the shop as a whole to have this
service outside of the selling space . However,
such planning increases customers' waiting
time .

Proper location of the cash register for safety
may also be dependent upon a wide variety of
factors such as number of salespeople, type of
show-window back (open or closed ones which
conceal the shop from the sidewalk), and type
of neighborhood (busy or quiet) .
There is in the more exclusive small shops

a tendency away from the use of cash registers .
Some merchants consider them too commer-
cial in appearance and provide a simple cash
drawer, sometimes without a bell alarm . This
naturally is a case of individual preference and
reliability of personnel .

Waste Basket Space for waste baskets should
be provided in each department . This can be
arranged under a counter or in a back fixture
near the wrapper by omitting the base . When in
a counter with recessed toe-space at the front,
such waste basket space will have a small
ledge-the top of the toe space---which should
be continuously braced .

Offices	Mezzanine space overlooking the store
is the most popular location for management
offices . Venetian blinds are often used as a
screen ; semi-obscure glass may be used ;
transparent mirrors can also be used, but the
space they conceal must be darker than the
store side . A practical way of doing this on a
mezzanine used for working offices is to run
the corridor along the front of the mezzanine,
separating the mirror-screen from the offices .

WOMEN'S WEAR SPECIALTY SHOP

This type of store is usually one. of two types :
1 . A chain-store operation, usually selling

at lower prices with greater quantities, which
requires mass display and mass selling, some-
times a multiple-floor operation . There is
usually more self-service and less contact and
selling required by the salesperson . All mer-
chandise is up forward in selling areas .

2 . A medium- and higher-price operation,
usually a small store, most often owner-oper-
ated . There is more personal selling and closer
contact between salesperson and customer .
The smaller stylish store does not necessarily
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Fig . 5 Determining optimum show-window depths . Within a 60" cone, the average human eye sees
comfortably, without appreciable physical effort . Optimum viewing planes are those in which objects
on display can be seen in their entirety without causing the eye to encompass arcs greater than 60" .
Diagram 1 illustrates a graphic method of determining optimum viewing planes for given bulkhead
heights. Diagram 2 shows the application of these principles to second-floor windows ; sight lines are
limited by practicable window dimensions . Diagram 3 extends basic principles to include both basement
and first-floor levels, seen through one window .
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(a) Jewelry and lingerie . (b) Neckwear and panties.

736

Commercial

RETAIL SHOPS
Women's Wear

have all demand merchandise on display .
The merchandise is brought out from stock
rooms . (See Figs . 7 to 9.)
The exterior of the lower-price store, like the

interior, will have large displays, hence large
show windows with low bulkheads. The vesti-
bule, or distance from the building line to the
entrance doors, is usually greater than for the

average store. The smaller stylish store will
have a smaller show window, or perhaps no
show window, only a display platform which
is really part of the store.
The interior for both types of stores is de-

partmentalized, and the store is divided into
related departments . The front part of the
store will have the impulse items such as bags,

gloves, hosiery, lingerie, sweaters, and cos-
tume jewelry, with the cashier and wrapping
counter. The rear will have the demand mer-
chandise such as dresses, coats, suits, robes,
and sportswear . The cases for this merchan-
dise are often set away from the walls to
provide space behind for the fitting rooms,
stock, alterations, and work room .

CASH REGISTER STAND
REQUIREMENTS
A ELECTRIC OUTLET FOR REGISTER

B CASH DRAWER FOR RUSH PERIODS

C COMPARTMENTS FOR ACCOUNTING BOOKS

0 TELEPHONE

WRAPPING COUNTER REQUIREMENTS
A COMPARTMENTS FOR PAPER BAGS

B COMPARTMENTS FOR PAPER SHEETS

C

	

PAPER ROLL WITH CUTTER
ALTERNATE :- UPENDED

18",24'30"ETC.
0

	

TWINE B SUNDRY DRAWER

HOLE IN WRAPPING TOP FOR TWINE

STOCK SIZES USUALLY DETERMINED
BY OWNER

Fig. 6
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9 Display and storage units
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Good

general lighting for main areas, lighting

pattern

in areas architecturally separated, can

vary

from the general light pattern

.

Adjustable

spotlights

for changing displays and special

lighting

should be provided at fitting mirrors

or

over counters

.

Carpet should be used

throughout

except in stock or work rooms

.
In

shops for women's clothing and haber-

dashery,

the turnover of stock must be rapid,

as

styles quickly become obsolete

.

Most

articles,

other than accessories which are

easily

damaged or lost, are currently at least

partly

sold on a self-service basis

.

Nonselling

Areas

A

workroom for marking merchandise, making

small

repairs, and preparing articles for display

is

needed

.

A hanging pole, some shelving,

and

space for ironing board use are required

.
The

minimum area can be 4 by 6 ft

.

Larger

shops

may have a complete alteration depart-

ment

(Fig

.

10)

.

Sales

and Display Areas

Departmentalizing

is necessary, due to the

varied

kinds of merchandise sold

.

Novelty

jewelry,

stockings, gloves, and sweaters are

all

placed near the store entrance

;

coats,

dresses,

and hats are farther back in the shop

.
Sweaters

and knitted suits are kept on shelv-

ing,

usually glass, because hanging stretches

them

out of shape

.

The hat department requires

some

separation from the rest of the shop

.

It

has been found important in all apparel

shops

to have several display niches, really

interior

show windows with or without glass,

which

should be lighted, for the display of

ensembles

and related accessories

.

This is

almost

essential to suggest associated articles

.

Triple

mirrors are needed where clothing is

to

be tried on

.

Double mirrors, angled to one

another,

may prove as satisfactory as triple

mirrors .

Hand and table, wall or counter mir-

rors

are needed in millinery departments (Figs

.
11

and 12)

.

Fig.

8	

Blouse

and lingerie or bag and scarf counters

.
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HANGING CASES

TYPICAL CASE FOR
DRESSES AND COATS
LENGTHS. 4'-0", 5'-O ; 6'-O ;
14 HANGERS PER FT OF ROD

ROBE B NEGLIGEE GASES
REQUIRE DOORS MAY OMIT
APRON ; EVENING CLOTHES
CASES, OMIT APRON

ACCOMMODATES 12 HANGERS PER
FOOT OF CARRIER

DOOR DESIGN MUST PERMIT PASSAGE
OF GARMENTS AND HANGERS DOUBLE-DECKED BLOUSE

B SKIRT CASE
LENGTHS 4'-0",

5'-0", 6'-0';
I4 HANGERS PER FOOT OF ROD

UNDERWEAR and
KNIT GOODS CASES

ELEVATION
HOSIERY CASE

SECTIONS COSTUME
JEWELRYGLOVESHOSIERY

TYPICAL FLOOR CASES OR COUNTERS

SECTIONELEVATION
HOSIERY, GLOVES

SECTION
HOSIERY, HANDBAGS
TYPICAL WALL FIXTURES
ACCESSORY CASES

PLAN.
TRY-ON
TABLE

PLAN .
FLOOR CASE

ELEVATIONSECTION
WALL CASES for WORKROOMS

Fig. 10

	

Women's wear cases.
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SECTION
WALL CASES for SALES ; LENGTHS, 4'-0", 5'-0

MILLINERY FIXTURES
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MEN'S WEAR
Counters and clerks' aisles are seldom, if ever,
included in clothing sales space, but are ordi-
narily required in combination with wall cases
for haberdashery and accessories . One or more
fitting rooms are necessary in clothing depart-
ments ; a small fitting platform, one step high
and approximately 4 ft by 4 ft, is sometimes
needed . Chairs and smoking stands are stan-
dard equipment . "Daylight" lighting fixtures
aid in matching or determining colors .

Nonselling Areas
Stock rooms, with space for about 20 percent
of the store's total stock, are usually sufficient
for peak-load seasons . If alterations to clothing
are made on the premises, a tailor shop, with
water and electrical connections for pressing
and sewing machines, is required . Wrapping
counters for clothing departments are often
located in workrooms ; for haberdashery, wrap-
ping counters are usually combined with
cashier's space, which is located conveniently
to both departments (Figs . 13 to 15) .

Mechanical Systems

	

Lighting of triple and other
mirrors and fitting rooms is extremely impor-
tant. Strong direct overhead lights are to be
avoided because they cast unflattering shad-
ows . Well-diffused indirect light with direct
side light has been found fairly satisfactory .
Special "daylight" fixtures and lamps are
helpful in color matching .

Fig . 11

	

Fitting rooms; 3 by 4 ft is minimum size .

Fig. 13 Island display cases . (a) Boy's furnishings accessories . (b) Men's furnishings stock shelving. (c) Front view.
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Fig . 12 Triple mirrors .



Commercial

RETAIL SHOPS
Men's Wear ; Book; Gift

FLOOR CASES OR COUNTERS

UNDERWEARHATS

WALL CASES

TRIPLE
MIRROR

Fig . 14 Men's wear cases .

BOOKSHOPS

Each customer in a bookshop requires privacy,
direct access to the books displayed, and suf-
ficient light for comfortable vision while read-
ing . Bookbuying customers like to browse, and
nothing is less attractive to them than crowded
circulation .

Sales and Display Spaces
The first requirement is a plan which by means
of low book shelving provides alcoves or sell-
ing recesses into which customers can be
drawn out of the main circulation . Such an
arrangement increases lineal feet of shelving .

The second important step is to assure fairly
high intensities of lighting, not only on shelves
and displays, but everywhere to permit book
reading without discomfort at any place in the
shop .
The third step is the design of store fixtures

which sell books.

Design of Store Fixtures
This requires considerable study . The front
cover of a book is three or four times as wide
as the backstrip . Consequently, display which
features this maximum dimension secures the
maximum display value of jacket design and
title lettering . For this reason there is a trend,

particularly noticeable in chain bookshops, to
use the most accessible area of the fixture,
at about hand height, for front-cover display .
There are some disadvantages to this practice,
including loss of stock space and untidiness
resulting from piling books too high on count-
ers. This latter practice also makes access to
lower display shelves difficult . Some otherwise
waste space behind vertical "front-cover'
displays may be used for stock . Use of sloping
counters, with rims high enough to retain only
one layer of books, will prevent the second
practice .

All shelving should be within normal reach-
ing distance ; the maximum height to which the
average adult can reach is from 6 ft 3 in . t o
6 ft 6 in . Display and stock tables may be in-
troduced in wider alcoves. Aisles not less than
3 ft wide are preferred ; main circulation aisles
are not usually greater in width than 6 ft or
6 ft 6 in ., for large shops .

Nonselling Areas
These consist of wrapping and cash register
space, small office and employees' lavatory,
and necessary room for mechanical system
equipment. Location of all of these varies with
eachjob. In small, "one-man" shops, wrapping,
cash register, and office space may be com-
bined and located near the entrance for easy
supervision. In no case should these areas
obtrude upon customer space.

Lighting and Air Conditioning
Lighting is preferably high in intensity and
without glare .

Direct lighting concentrated on the fixtures'
selling zone---the area of the counter and of
the two or three shelves immediately above
counter height--has been found satisfactory .
Light sources are best concealed . Complete
air conditioning will aid in preserving stock,
and is often necessary to increase the comfort
of customers in the rather confined alcove
spaces.

GIFT SHOPS

The problem in designing gift shops is com-
plicated by the variety and number of objects
which must be displayed . Merchandise is
seldom bought without seeing and handling
either the actual object or a sample . Cleaning
and arranging such a varied, fragile stock is
a serious maintenance problem.

Selling and Interior Display Areas
Departmentalizing the stock is valuable but
difficult to achieve, and is ordinarily accom-
plished differently for each job, depending on
the general type of merchandise. Objects may
be arranged according to material, texture, end
color; or according to function ; or in mixed
groupings coordinated according to probable
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use . Both classified and mixed groupings are
considered essential . Times and seasons
for various types of merchandise must be
considered and display space provided to
accommodate these changes in positions and
importance relative to the regular stock .

Shelving is required for all small objects,
such as glassware, pottery, silver, etc . Sizes
range from 8 to 12 and even 20 in . i n width ;
below counter height, shelf or stock space is
often enclosed to protect objects which might
be damaged by dust . Sales counters are usually
eliminated ; although, again, for small, perish-
able articles, glass show cases may be advis-
able . Closed displays with concealed soffit
lighting have been found valuable for such
objects of special value or fragility, articles
which deteriorate if left in the open (leather,
silver, plaster, unglazed terra colts) . Sale of
gift merchandise implies the writing of cards
and notes for enclosure, and of checks . One
or more desks should be provided for cus-
tomers for these purposes . It has been sug-
gested that space should be provided for
telephone books for addresses .

Show Windows
Most gift shop window backs are open, or
partially so, in order to give views through into
the shop . Lighted interior displays visible
through open backs often attract customers .
Flexibility is sometimes demanded ; that is, a
window with a back which may be open or

" closed at will . Lighted recessed shelving in
the window side or backs, or on adjustable
brackets, exploits varied display levels .

Nonselling Areas
Stock rooms require a range of sizes of shelv-
ing, from 8 to 12 or 20 in . wide, as well as
closed cupboards for objects which might be
damaged by dust .
The receiving and packing room will have

to handle large quantities of inflammable pack-
ing material .
A wrapping table, 3 ft 6 in . b y 5 ft, with two

paper rolls, 18, 24 to 30 in . long is usually
sufficient . Weighing scales are required .

JEWELRY SHOPS

Jewelry stores range from the small shop
which sells fine, expensive, and exclusive items
to the commercial credit store which displays
and sells in volume, and then to the costume
jewelry shop . Jewelry, at all prices, is an im-
pulse item and so needs good visual appeal .
The better jewelry store is a small store with

a small front and may be the open or see-
through type . Displays are on an individual
basis, uncluttered, very well illuminated, and
up high for easy, close examination . This store
is never self-service ; it requires individual
leisurely attention to the customer . Displays
and counters are individual units . Small tables,
sometimes combined with a small display or

showcase (Fig . 16), are for the customer and
salespersonto sit down during the transaction .

Very exclusive shops will have private sales-
rooms for special customers . Sometimes these
are glass enclosed and have drapes that are
drawn when the room is used and complete
privacy required .

Wall displays are shallow, individual, glass-
enclosed, and intensely illuminated . The repair
department should be located at the rear of
the store and completely visible to the custom-
er through glass .
A larger store may have several departments

such as silverware, gifts, crystal, glass, and
china which may be displayed on and sold
from open shelves against the walls, with no
counters, or from island counter units .

All jewelry iterns are removed from the show
windows, displays, and cases and put into the
vault when the store is closed . Display cases
have small removable trays that are transferred
with the jewelry into a special section of the
vault made to receive these trays . Protection
is important and must be considered in the
early part of the design with the agency that
will provide the service. Lighting is critical,
primarily incandescent, with blue fluorescent
to offset the yellow in the incandescent .

Provide sufficient counter mirrors and occa-
sional full-length mirrors.

In the better store cash is generally handled
from a cash drawer at the wrapping counter
located in the rear or in the office . The entire
store must be inconspicuously visible from the

Fig . 15

	

Umbrella display .
SECTION
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Fig . 17

	

Costume jewelry .

Commercial

RETAIL SHOPS
Jewelry

Fig . 16 Jewelry .

stock room or office . This may be done with the
use of one-way mirrors .
The credit jewelry store, or the popular price

store, caters to volume in both customers and
merchandise . Counters are of the stand-up
type ; not individual (Fig . 17). Two, three, or
more are combined into a single long unit .
Displays on the interior and the show windows
will have a mass display of items . The cashier
and wrapping desk are located at the front of
the store for better control .
Jewelry is sold by persons trained to give

individual attention to each customer . Patrons
are given little opportunity to handle merchan-
dise except in the presence of a salesperson .
Valuable stock is ordinarily locked in a vault
each night, and the entire store must be
''dressed" each morning.

Sales and Display Areas

These are divided into a general salesroom for
ordinary customers, and one or more private
rooms for customers who wish to buy expen-
sive items, usually precious stones .
No counters, in the ordinary sense, are pro-

vided; it has been found preferable to have
nothing between customer and salesman . Both
sit at tables, 2 ft by 3 ft in size, which are
spaced at 9 to 10 ft intervals for privacy . A few
display cases are used, and stock drawers to
hold jewelry trays. Display tables for stationery
and watches are sometimes fitted with display
drawers, the full size of the table, and visible
through a glass top. Wall cases are often re-
cessed in salesroom walls .

Private sales cubicles may be from 6 to 7
ft by fl to 10 ft . Furniture should include 3 or
4 chairs and a sales table .

Show Windows

They usually have high bulkheads, are small
in size, and have opaque backs. Displays are
usually limited, and small in scale. Glazing
should interfere with vision as little as possible .
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Nonselling Areas

Protection of stock is important, although there
are few deleterious influences against which
jewelry must be protected. Pearls and ivory
will not stand heat . Silver will tarnish ; watches
and clocks must be oiled and regulated. A
jewelry polishing shop may be needed in a
room adjacent to the general offices . This is
about 8 by 8 ft with benches, shelves, sink, and
electrical tools.

Protection against theft is provided ordinarily
by keeping stock in a vault at night, and by in-
stalling alarm systems at all windows and
doors. Where available, various private, police,
or similar protective agency systems are usual-
ly interconnected .

Conveniences installed for customers' com-
fort include private telephone booths, drinking
fountains, and a lavatory, as well as vanity
tables .

Offices may include spaces for manager,
clerical department, telephone switchboard,
and registry (accurate records of purchases
are usually required by law) . Offices are often
in mezzanines . Shipping departments may be in
basements or first floors .

BARBER SHOP
The typical five-chair barber shop can be ac-
commodated in a store 14 by 42 ft . i n size .
A shop for a small community ordinarily has
a single shampoo basin; if individual basins
are required at all barber chairs, space re-
quirements have to be slightly increased (Fig .
18).

SHOP CLEARANCES

a. 10' 9"

	

a. 0'-iO"
b. 4' 6"

	

f. 12'-O" to 14' 0"
c. 7' 6"

	

g. 2'-6"
d. 4'-0"

	

Manicure table: 1' .4" a 2'-6"

CHAIR UNIT
a. 3'-0"

	

d. 4' 6"

	

g. 6'-0"

b. 1' 6"

	

e. l'-0"

	

h. 0' 6"

c. 1'-6"

	

f. l'-0"

	

1 . 01 -3"

C~IAIR UNIT

Fig . 19

	

Tailor and cleaner .

TAILOR AND CLEANER
The schematic plan here presented shows
areas required for the various functions in a
complete small tailoring and cleaning estab-
lishment . If a tailors shop is the only require-
ment (for pressing and repairs) and cleaning
work is sent out, cleaning and boiler-room
areas may be omitted (Fig . 19) .

PRESSING UNIT
Vacuum steam unit : 2' 6' x 7' 9 "

pressing machine: 5'-9" x 3'-0", 5'-0",
or 6'-0"

Tables and racks: 2'-0"wide, 15 l,n . ft .

HANDWORK AREA

Tables : 3'-0" x 6' 0" . 2'-6" x 5'-6"

Sewing : 3'-6" x 6'-0"
Finishing board: 4'x0" x 6' 0"
Hanging rack : 2' 0" wide, 4i/? lire . ft .
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BEAUTY SHOP
The typical small beauty shop has to contain
at least six to eight booths in order fo do
enough business to be successful . If manicur-
ing is to be done in booths, 20% of the shop's
total area is devoted to waiting room . If mani-
cure tables (15 by 30 in ., with 5 ft. between
tables) have to be placed in waiting space,
the 20% proportion may have to be enlarged
(Fig . 20) .

DIMENSIONS
a. l'-0" fo l'-6"

	

d. 3'-0"
b . l'-0"

	

e. 6'-6" to T-0"
c . 5'-0", 6'-0", T-0"

	

f.

	

3'-6" to T-0"
(for

	

standard

	

g . 6'-6" to T-0"
wall cabinets)

Fig . 20 Beauty shop .

Fig . 21

	

Shoe repair shop .

SHOE-REPAIR SHOP
Data are based on requirements for a one-
man shop, possibly with helper . Door is al-
ways at one side of show window ; small win-
dow is sometimes omitted . Large window con-
tains 10- to 12-inch-wide workbench . Booths
for "while-you-waif" are standardized at 1
ft . 8 in . wide, with 2-in . arm rests between ;
depth is variable . Shoeshine benches are
never placed opposite waiting booths (Fig .
21) .

DIMENSIONS
a . 5'-6"

	

d. 6'-0"

	

1 . 6'-0"
b . 5'-8"

	

0. II'-0"

	

I . 3'-6"
t. 5'-0" std . for f. 2'-6"

	

h. S'-6"
2 chairs : 6'- g . 6'-0"

	

1. 3'-6"
0" size also h . 7'-0"

	

a.13'-0"
available

Cooling coils are usually placed in the tops
of cases, with compressors in basement
spaces .

Nonselling Areas

Workrooms are required for preparing special
displays, floral pieces, and for storing watering
cans, ribbon, twine, paper, boxes, and addi-
tional pottery . Workroom sizes are not stan-
dardized . A sink with a high cold water tap,
or hose, is required for filling watering cans .

Ribbon is stocked in rolls from ' to 10 in .
wide . Boxes are stacked on tables or shelves
for each day's trade ; 150 boxes is an average
for moderately large shops . Table may be 4 by
8 ft ; box shelves may be 1 to 3 ft deep .

and pottery . Shelf dimensions depend on the
stock to be carried . Desk space for several per-
sons, for writing gift cards, is another require-
ment . Desks may be of the stand-up type, pos-
sibly attached to columns .

FiniShOS Floors both in public- spaces and in
refrigerated cases, must be impervious to
water ; linoleum, tile, glass brick, and similar
materials have proved satisfactory . Walls are
often mirrored, since repeated reflections are
found to be helpful to the sale of stock .

Mechanical Systen15

	

Store temperatures are held
down to approximately 500 for best condi-
tions . Refrigerated cases are kept at 42 to 50` F
for roses and some other species of flowers .

FLORIST SHOPS

In flower shops, selling and display areas are
combined, and temperatures must be kept low
to prevent loss of stock . Show windows are
almost always completely open, to display the
entire shop's interior .

Selling and Interior Display

Refrigerated cases inside the store are usual-
ly raised off the floor on a bulkhead for ease in
reaching in and in cleaning . Maximum depth
for reach-in cases is four feet . Sliding glass
doors are usually standard .

Shelving and racks are required for vases
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DRUGSTORE

PLAN DIMENSIONS
0. 8'-6"

	

111 . 21'-6"
b. 32'6" (wall

	

g. 14'-6"
cases,

	

counter,

	

h . 6'-9" to T-0"
stepped

	

count-

	

I. 5'-9" to 8'-0"
e r)

	

I .

	

4'-6" to 5'-8"
C . 10'-6"

	

(varies with
d. 9'-0"

	

counter depth)
tr . 13' 0"

SODA BOOTHS
a. l'-4"

	

C . 4'-8" min .
b. 2'-0"

	

d. 3'-6" min .

SODA BOOTHS

Fig . 22 Drugstore .

Fig . 23

	

Pharmacy area of drugstore.

DRUGSTORES

Today's drugstore is no longer the small neigh-
borhood pharmacy or "wet" store that included
a soda fountain with tables . It is now either a
small "dry" store, primarily handling prescrip-
tions, sundries, and cosmetics, or the large
variety type of store, very often part of a chain
operation with certain departments leased out .
In addition to the departments already men-
tioned for the small store, it may have a com-
plete luncheonette and departments for tobac-
co, film, greeting cards, books, and certain
household items typical of the variety store .
The larger store very often is part of a shopping
center complex .

Storefronts are simple, generally the open
or see-through type, with shallow display win-
dows with high platforms.

Interior must be well organized and grouped
or departmentalized . The prescription depart-
ment usually is in the rear of the store, with a
small seating or waiting area . This is similar
to typical department store selling, which
forces the prescription customer through the
entire store and past the impulse items . Very
often the tobacco section will also be located
in the rear, for the same reason, though some
operations prefer to handle tobacco at the
cashier along with film . The luncheonette nor-
mally is at the front, as is the cosmetics depart-
ment, with drugs and sundries centered, and
the book department and telephones again fav-
ored in the rear .
Large operations will have several controlled

check-out counters at the front, with separate
cash registers at the pharmacy and lunch-
eonette .
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The only departments requiring or using
counter service are prescriptions, cosmetics,
tobacco, film, and radios . All other selling is
from open displays, gondolas, and wall shelv-
ing, usually continuous for flexibility identical
to that used for supermarkets and with a cur-
tain wall and continuous light cornice et the top
of the shelving .

If the prescription and pharmacy work area
is elevated one or two steps above the main
floor, it provides a better view and control of
the entire store. The layout and operation of
the prescription department varies with the
individual pharmacist . The work area is divided
into a wet and dry ores with a worktable, stain.
less-steel sink with hot and cold water,and a re-
frigerator . In addition to bottle end container
storage, generally under the workbench, space
is required for prescription files, current and
pest . Keeping good records is mandatory by
law (Fig . 23).

By A. PETER FLORIO Designer-Consultant

LIQUOR STORES
The liquor store will consist of many ideas such
as :

1 . Zoned and cold wall refrigeration
2. Perpetual inventory systems
3. Refrigerated gondolas
4. Electronicair filter system to remove

dust and dirt from sales area
5. Automatic check-out systems
6. End of pilferage
7 . New approaches to exterior store design
New product ideas such as :
1 . Frozen and refrigerated cordials, liqueurs
2 . Complete lines of powdered cocktails,

mixed drinks
The rapidly growing "spendable income" of

the American public is the single largest factor,
for the perpetual stream of new products and
new packaging that enters the retail liquor in-
dustry constantly is slowly bringing about
new ideas in product development and prod-
uct presentation which, in turn, create new
demands and new requirements for equipment
manufacturers and store designers .

All these new items create new problems of
merchandising techniques . In conjunction with
these new products, the percentage of women
customers is ever increasing . Within the next
10 years, women will outnumber men custom-
ers, as liquor in one form or another is becom-
ing more and more of a staple item in the aver-
age American home .
Women shoppers are more demanding, more

critical, and more susceptible to a properly
designed merchandising layout in an attractive
well-lighted store, and they are bigger impulse
item buyers than men . (And they also control
most of the family money.)
The selling area will either be covered with

carpeting, which will be specially designed
with a foam backing that will eliminate a large
percentage of bottle breakage in the sales area,
or floor tile that will never need polishing .

The merchandising layout will be completely
different than we know today, with the use of

Liquor Store Management Manual, reprinted
from Liquor Store Magazine, March 1968 . Cc
1968 by Jobson Publishing Corp ., New York,
N.Y-
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zoned and cold well refrigeration . Appearance-
wise, the shelving will basically look as it does
presently, but each shelf will have temperature
control as required to hold each category of
merchandise at a correct holding temperature.
Walk-in coolers will be eliminated as s means
of refrigeration.
One example of the usage of the cold-wall

method is as follows: 99 percent of every liquor
store in the United States today has a partition
wall separating the back room from the sales
area, and in almost every case the cooler is
either in front of this partition or the partition is
built flush with the front of the cooler, with the
cold-wall idea, when the partition is built . Cold
panels will be built right into the well with up-
rights placed every four feet for adjustable
shelving . All the can beer and beverages can be
merchandised this way, for combination case
beer, can beer, and beverage merchandising .

The zoned refrigeration idea will be used so
that case beer can be stacked 2 or 3 cases deep
and with adjustable shelves for loose merchan-
dise . This method can be applied to any length
and width of floor apace required, This same
idea will be used to encompass the wine wall
shelving . The shelf merchandise will maintain
a temperature range of 37' to 61 ' which can be
adjusted to hold et a preselected temperature,
and percentage of humidity to properly contain
the product.
The same method of zoned refrigeration will

be used on all gondolas that will be used to
merchandise estate end chateau bottling of
wine ; cordials and liqueurs (that can be held in
a frozen or refrigerated state, thereby offering
more true flavor and taste than is now possi-
ble) ; gourmet foods and can beer .

It will have an electronic pilferage detection
system such as the sensormatic detection sys-
tem which uses a sensitized dot in the price tag
or sticker . It is almost impossible to find the
dot without special equipment.

If the package or article is properly checked
out through a cashier, the dot is desensi-
tized by equipment under the counter. If the
shoplifter conceals the package or article and
gets by the cashier, the dot continues to give
off electronic signals that are picked up by a
sensitive detector at the exit, notifying security
officers that a theft is taking place.

Location Analysis
Downtown City Location

- Advantages

	

Pedestrian traffic is principal
advantage. Also availability of business mar-
ket.

" Disadvantages

	

High rentals, competition,
lack of parking facilities .

Suburban
- Advantages Upper income customers.

Considerable home entertainment. Good gift
market .

" Disadvantages

	

Lack of street traffic . High
delivery costs .

Industrial
- Advantages Excellent customer pool .

Both business and labor.
- Disadvantages Peak selling periods. Pay

days, after working hours. Need for lots of
small sizes.

Residential
-Advantages Regular customers . Oppor-

tunity for promotion .
-Disadvantages Customers in mixed in-

come groups . Therefore, need to maintain
variety of services .

Shopping Center
- Advantages

	

Heavy traffic locations . Good
parking facilities .

- Disadvantages

	

Mostly female traffic . Dis-
traction of other types of stores .

Highway Location
- Advantages

	

Customer convenience . Heavy
automobile traffic .

" Disadvantages Not easy to "stop" cus-
tomers . Need for extensive parking facilities .
As mentioned above, there are opportunities

to do business regardless of the location .

Considerations in Liquor Store Design

Among the positive marketing trends that are
affecting liquor store design today are the fol-
lowing :

1 . The change in buying trends of the con-
sumer public
2. The new drinking sophistication of con-

sumers
3. The emergence of women as liquor store

customers
4. The home entertainment boom
5 . The constant flow of new brands, new

products, new sizes entering the market to
most the new demands of consumers
There are also some negative trends, and

stores must be designed to cope with them .
They are:

1 . The shortage of experienced personnel
2. The high cost of overhead end daily opera-

tion
3. Extreme price competition in many sec-

tions of the country
4. Pilferage problems in some city areas
5. Regulations, regulations, regulations
In order to properly lay out and design a

liquor operation, the following points must be
covered in order to achieve the utmost efficien-
cy, flexibility, economy of operation, and profit :

1 . Location analysis
2. Structural arrangement
3. Liquor merchandising "problem" areas
4 . Product placement
5 . Check-out system
6. Traffic control
7 . Financing
8 . Interior designing
9. Signs and display techniques

10 . Refrigeration requirements
11 . Electrical requirements
12 . Plumbing requirements
13 . Air conditioning requirements
14 . Heating requirements
See Fig. 24 for some possible layouts .

Interior Design

The basic plan and operation of a liquor store is
that of self-service, i .e ., open shelving, but with
a sufficient number of clerks available to help
customers. Women are doing more shopping
in liquor stores, particularly the neighborhood
store, and are impulse buyers-they need and
expect assistance in making selections .

Storefronts are usually the completely open,
see-through type without any window backs
since many states require the entire interior
of the store to be visible from the street . Be-
fore starting any plans or sketches, check
carefully with local and state liquor authori-
ties about any specific requirements or restric-
tions because they vary in each area . Merchan-
dise in show windows may be protected by
grilles or similar devices. Often only one
entrance may be permitted, except when the
store is within a shopping center . A separate
delivery entrance is desirable, but must be well
controlled from the office and, if possible, from
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the cashier . Exterior hardware should be
omitted on this door.
Show-window platforms should not be too

deep, from 4 ft 0 in . to 5 ft 0 in . and should be
on the low side, from 6 to 24 in . maximum
above the floor. On the exterior, provision must
be made for protection when the store is closed
by use of an overhead rolling grille or a folding
gate . This protection should be over all show
windows and the entrance door . The entire
premises including all wall and roof openings,
such as air intakes and exhausts, must be pro-
tected by a well-designed alarm system .
The interior will be departmentalized to the ex-

tent that hard liquors, wines, and beer are all
grouped and displayed differently. Hard liquors
are displayed and sold from shelving not unlike
that of a supermarket or super-drugstore, in-
cluding the typical price or label holder on the
shelf edge, and are well illuminated from a light
cone at the top of the shelving .

Domestic, inexpensive wines may be dis-
played and sold from shelving similar to that
for hard liquor . Generally wines are stored
lying down as in a wine rack except that several
bottles would be grouped in one opening and
directly under or over the opening would be an
upright bottle carefully displayed to give good
visibility for reading the label. Being able to
read the label on a wine bottle is a must for the
customer . Another method is to have sloping
shelves with the angle changing to give a better
view of the label . Again, all shelving is to be
well illuminated . An illuminated wine chiller,
with displays, is a must since many wines
must be served chilled and a good, steady
customer can be developed if he or she knows
that a chilled wine can be picked up for im-
mediate use. Pull-out shelves, which hold sev-
eral bottles, are also handy so a customer may
accumulate a selection or await a decision
on final selection .
Beer and mixers should be located at the rear

and to the side and, if possible, stored and
displayed in reach-in refrigeration. Where pos-
sible, build these accommodations into the
wall . Loading or refilling from the rear is highly
desirable for this bulky merchandise .
A gift, or specialty, section and impulse

items should be adjacent to or part of the cash-
ier or service counter . Other impulse items,
such as gourmet foods, bar accessories, and
giftware should be located so that they are easi-
ly visible from the exterior .
The cashier, or service counter, is generally

located toward the rear of the store, except for
very large operations where check-out counters
and service carts, as in supermarkets, are
sometimes used . When in the rear, the counter
should be large enough to accommodate at
least two customers at the same time . Discuss
with the operator of the store the special re-
quirements for the working side of the counter:
the various sizes of bags, wrapping materials,
receiving compartments for inventory tags,
handling of cash, and cash register security .
An office working area is required . If possible,
locate it so that from it deliveries can be con-
trolled and a view of the cashier and of the en-
tire store is possible . The entrance door must
be equipped to announce the entering or leav-
ing of any person . Liquor stores are prime tar-
gets for hold-ups and pilferage .
The center of the floor is generally kept free

of fixed fixtures ; use portable gondolas or
islands . Displays often are made up of mer-
chandise and containers and with material fur-
nished by the suppliers . By keeping the center
of the floor flexible, direction and location of
displays can be changed .

In addition to the general lighting and light-
ing over shelving, provide adjustable spotlights Fig . 24

	

Typical liquor store layouts . (a) Small, self-service . (b) Semi-self-service . (c) Large self-service .
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throughout the ceiling area to highlight dis-
plays and accent downlights over the cash-
ier.
For floor covering, carpet is preferred in the

selling areas, or perhaps wood, and hard floor
covering for the storage areas.

If storage is on a level above or below the
selling floor, a belt conveyor should be in-
stalled . To expedite the handling of the heavy
merchandise, portable roller conveyors should
be used where there are long stock aisles .
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By MURRAY S. COHEN, AIA, Architect

SHOE STORES

Diffèrent requirements and customer demands
have generally required separate stores for men,
women, and children . A shoe store is a volume
trade operation and is highly competitive.

The storefront is the see-through type, with a
large enclosed show window for display of the
maximum number of shoes . Average depth of
the show window is from 4 ft 6 in . to 5 ft 0 in .
with platforms 2 ft 0 in . above the floor. Dust
on shoes shows up very quickly, downgrading
the merchandise, thus show windows should
be enclosed and have tight sliding or hinged ac-
cess doors. A ceiling display grid facilitates the
handling of suspended items. In show win-
dows, lighting must be predominantly incan-
descent; fluorescent lighting is used only to
provide general illumination . Provide an ex-
haust to reduce the heat buildup from the
lights . Floors will sometimes have removable
plywood panels to which changeable materials
are fastened by the window trimmer.
The interior of this type of store must be

arranged to accommodate the maximum num-

bar of seats allowing efficient circulation for
the salemen's traffic route from stock to cus-
tomer and not crowding the fitting spaces in
front of customer's chairs . Chairs must be com-
fortable and have arms to provide separation
between customers . Provide plenty of fixed or
portable shoe-level fitting mirrors as well as
occasional full-length mirrors so that custom-
ers can get a full view of their entire figure .
The shoe shelving generally has some exposed
space in the sales area and some concealed in
rear or side stock rooms or areas. Exposed
shelving in sales areas should not be higher
than can be reached without a step stool; con-
cealed or stock-room shelving can extend up
to 10 ft 0 in . Where the height is available, two
levels, like library stacks, can be used . A cellar
storeroom is required for reserves . (See Figs .
E5 to 27 .)
Cashier counter should be centrally located

for good control and accessibility . The hose
bar, accessories, and impulse items are general-
ly located near or adjacent to the cashier.

If possible, arrange for rear delivery of mer-
chandise . An employee toilet, a combination

workbench for minor repairs, and a desk
should be provided in the stock room, with
quick access to sales room . In certain men's
stores selling a better or higher-priced shoe
there will be a shoeshine stand serviced by the
porter or handyman .

Floors in the selling area must be car-
peted. In enclosed shopping malls the car-
pet is often extended out into the vestibule .
Stock rooms can have hard floor covering .
Women's stores usually are more plush, have

more of a salon setting, and have less exposed
stock in the sales area . Seating is more infor-
mal, with love seats and groupings in addition
to the individual well-upholstered seat .
Adjacent to or part of the cashier counter

there is an extensive hosiery, glove, handbag,
and other matching accessories area . A slipper
bar is usually a separate section .

In the area or store for children it is highly
desirable to have a raised platform, accessible
by steps, so that the salesman can better ob-
serve the fitting and walking without having to
bend or lie down on the floor.

Fig . 25

	

(a) Sock hat . (b( Shoeshine stand .
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Fig. 27

	

(a) Showcases : open stock shelves (h) Hose counter.
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SUPERMARKETS

By HERBERT ROSS

Architecturally, the supermarket is a large-
scale emporium of merchandise that doesn't
have to shout to be noticed .

Properly situated on its site, the supermarket
and any "satellite shops," attached or not
(shops which can be entered from the market
or from a separate outside entrance) offer a
perking ratio of 3 .6 sq ft to 1 sq ft of total store
area . To obtain the necessary parking area in
areas with high land costs, rooftop and base-
ment parking should be considered . The satel-
lite shops such as convenience grocery stores,
liquor and drugstores, and a carry-out food
shop remain open after the supermarket has
closed for the day .

New, free-standing supermarkets average
22,700 sq ft to 31,000 sq ft with 75 to 80 per-
cent of the total store devoted to selling space
and the remaining 20 to 25 percent of floor
space devoted to service areas such as storage
coolers, prepackaging areas, grocery storage,
etc . Weekly sales per square foot of selling
space vary from $3 .10/sq ft to $3 .75/sq ft
(Fig . 1) .

About 50 percent of the supermarkets total
equipment and fixture investment is in refrig-
eration equipment-meat, dairy, produce,
frozen food, delicatessen, and the storage
coolers necessary for each department . The
remaining 50 percent is devoted to grocery
items--half of which can be nonfood items,
such as housewares, soft goods, glassware,
health, and beauty aids . The most important
square footage is that required by the check-out

stands--one for each $10,000 .00 of projected
weekly volume plus an additional check-stand
for future expansion (this is only a rule of

thumb figure and varies with the region of the
country and the type of service the market
provides the customer) . The accompanying
plan, adapted to the individual operation re-
quirements, provides a practical guide in the
layout of a supermarket .
Assuming proper location of the store on

the site, one which makes it most accessible
to traffic and parking, the next step would be
to decide on the configuration of the store .

Generally, free-standing markets tend to be
rectangular in shape, with the narrower portion
forming the front-to-rear dimension . Since
most often the deliveries are at the rear, the
various back room areas (preparation and

storage) are located at the rear of the building,
leaving the selling space more or less square .
At this point, the method of construction

must be considered, particularly the location
of any columns . Ideally, these should be kept
out of the shopping aisles . Assuming a 7 ft 0 in .
aisle between 4 ft 0 in . wide shelving islands,
columns spaced in a multiple of 11 ft 0 in . will
keep the columns out of the aisles . (Shelving
can be cut to fit around columns, and this is
preferred to columns in the shopping aisles .)
Although refrigerated fixtures have been and

can be located almost anywhere on the sales
floor, most often they are located at the walls .
They tend to be too large and bulky to be
placed in any central location, where they

Fig . 1 Typical free-standing supermarket.

would obstruct the overall view of the store .
The refrigerated cases should be placed as

near as practicable to their associated work
rooms and storage coolers . This also applies

to the service departments such as the delica-
lessen,in-store bakery, and snack bar .

Since all merchandise purchases must be
funneled through the check-out counters, they
are all located in one location (usually at the
front of the store near the exit door) .
The size of today's supermarket makes the

use of self-contained refrigerated cases (with

a few exceptions) impractical . Therefore, some

sort of centralized refrigeration system is
employed . (All major refrigeration equipment
manufacturers offer a form of centralized re-
frigeration system and all are basically alike .)
Such a system utilizes a bank of compressors
and condensers (air- or water-cooled) located

in one room with liquid refrigerant running to
the individual cases and the heated gas being
returned to the condensers .
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SUPERMARKETS

By EGMONT ARENS, Industrial Designer

Good vision are (drawing at left)
demands that top shelf be not over
5 ft . 3 in . high, permitting an angle
of view not more than 15° above
the horizontal . Easy-to-reach zone
starts at about 15 in . above the
floor, the minimum height for the
bottom shelf . Face of cans or . pack-
ages should be as nearly at right
angles to eye as practical . Cans for
bottom shelves are now designed
to be legible lying on their side .
Length of "super island" units

varies, 9 ft . being the longest in
common use . Distance between
shelf supports varies about a norm
of 2 ft . 6 in . Supports should be set
back to permit an appearance of
uninterrupted merchandise .

SECTION

FRUIT $VEGETABLE BINS

HALF - SECTION

SUPER-ISLAND

SECTION

BREAD SHELVES
NOTE- SHELVES MAY BE

'/2" THICK PLYWOOD

SECTION

CAKE SHELVES
NOTE - SHELVES MAY BE

U2' THICK PLYWOOD
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SECTION

CHECK-OUT COUNTERELEVATION

END DISPLAY
ELEVATION

TU tit BLE

	

DISPLAY

NOTE - PLAN MAY BE
SEMICIRCULAR OR RECTANGULAR.
CUSTOMERS ARE NOT APT TO DIS
TURB A SYMMETRICAL DISPLAY,
C() nrx)nt APF PI ArFn AT RAWDOKA

NOTE - DOTTED LINE INDICATES
IMPORTANT AREA FOR SMALL
ARTICLES OR FOR MERCHANDISE
SUBJECT TO 'IMPULSE BUYINO' .

SUPER-SHELVING
NOTE - SHELVES MAY BE 1%6"BOARDS.

NOTE -PLAN MAY BE
SEMI-CIRCULAR OR RECTANGULAR
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BANKS

New bank merchandising systems have been
followed by a new bank architecture which no
longer needs to follow the old idiom that a
bank must retain its aloof dignity . Stability
and strength are still to be preserved in the
image of the bank, but not to extremes .

Bankers of today have recognized the
increased mobility of the nation and the finan-
cial needs of the average homeowner, and in
combining the two have arrived at a new
expression and image for the bank . In projec-
tion of future trends, these bankers indicate
that the bank of the next decade will blend
excitement and attraction with dignity and a
modern feeling of solidity . "The banks will be
made more inviting through the further use of
glass, color, and art; and by offering their
services more conveniently ; and through
increased point of contact at the street and
through drive-in facilities ."'
The innovation of the drive-in and walk-up

window recognizes today's informal, mobile
living and extends the bank's services to
make them more attractive and more conven-
ient to the public . Elements that remain open
after regular banking hours, such as a meeting
room, savings department, and safety deposit
vault, serve the needs not only of the customer
of the bank but of the general public as well .
Flexibility, then, becomes a key word in bank
design . The bank of today cannot subsist under
the old idea that a bank is for money only,
especially when its image is concerned with
public activities along with regular banking
activities .

The place in which the bank's transactions
take place should be attractive, friendly, and
unimposing ; a minimum obstruction between
the customer and the bank's representatives
is a must .

However, before any design requirements
can be made, the building requirements (both
personnel and departmental) must be firmly
established and the basic philosophy of bank-
ing operations and building design agreed
upon .

DESCRIPTION OF SPACES

1 . Public spaces
a. Lobby . This must be easily accessible

to the public 11 contains reception/
information, loan officers, tellers, and
check-writing desks.
(1) If located on the lower level or

' Banking, vol . 56, pp . 57-58, February, 1964 .

second floor of a building, escala-
tors are recommended for public
conveyance to the lobby.

(2) Tellers should be located so that
they are easily accessible and so
that the spaces surrounding them
allow easy circulation of the
public .

(3) Loan officers and others who have
direct contact with the customer
should be readily available .

(4) Check-writing desks should be
placed so as not to block circula-
tion, especially of the lineup
space in front of the tellers .

b . Tellers are usually located at one side
of the bank to allow for expansion. This
is usually considered to be the most
flexible of all schemes .

C. Officers' platform . This should pro-
vide open space for contact officers,
cubicles for collection officers, and
offices for the installment loan and
commercial loan officers . A conference
room should be provided in this area
unless the need warrants more than
one.

d. Access to the safety deposit vault
should be provided for customers.
Access to the money vault for tellers
should be provided .

2 . Operations . This is the department that
makes sure the bank is run on a steady,
professional basis. It takes care of all
the clerical work required to run the bank
and keep its records in order.
a . Bookkeeping department . This should

be in close proximity to tellers, since
this is where the tellers receive and
give all the information they need .

6. Proof department . This is not acces-
sible to the public . It can be separated
from the other areas, but should be
fairly close to the data processing
area .

c. Data processing area . Special air
conditioning is required here . False
floors are recommended to house
the electric cables .

d. Clerical, mail, and other various
minor services as required by the
individual situation . The mail room
is usually located in close proximity
to the proof department .

e. Fireproof records vault, to service
proof, trust, and bookkeeping depart-
ments. This does not have to be
adjacent to all three, but access
must be provided for all three.
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f. Safety deposit vault, fireproof . This
provides boxes for the storage and
safekeeping of customers' valuables .
Coupon booths of minimal size and a
conference room large enough to hold
10 to 20 people should be provided .

g. General services . This includes
toilets, employees' lounge, snack
bar, mechanical equipment, mainte-
nance, and PBX .

Jr . Drive-in and walk-up tellers . These
teller windows are an essential part
of a bank . Their design should be
carefully considered with regard to
flow of traffic and security .

i. Trust department . This is one of the
bank's major services to the public .
It is here that trusts, probates, ac-
counts, etc., are put in effect and
carried out. This area also needs a
lawyers' department .

j. Auditorium/meeting room able to seat
200 to 300. This room is mostly used
by the public and is often loaned
rent free . Rest room facilities, a
stage, storage space, and coffee bar
should be included . This room should
be thought of as an all-purpose room .
In addition to serving as a meeting
room, it will facilitate the training of
bank personnel .

3. Executive suite. Usually includes offices
for the senior vice-presidents, board
members, and president plus all the
personnel they need to continue their
business . A conference room and board
of directors' meeting room are re-
quired .

4 . Buildings. It is the duty of this depart-
ment to maintain the physical building,
keep records, and collect rental fees for
all spaces in the building owned by the
bank .

5. Legal department . This department
keeps the bank's legal business in order.
A library/conference room is usually
included in this area .

6 . Date processing . This department helps
to facilitate and process the bank's
checking, payroll, operations, and other
procedures .

7 . Mail room . The mail room usually con-
tains the addressograph, microfilm
equipment, duplicating machines, and
other equipment necessary to run this
operation. This area should be located
near a service yard or elevator and in
conjunction with the printing/purchasing
department .
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BANK VAULTS

Fig . 1

	

The above plans are recommended for single-aisle vaults up to 14' inside clear widths . Interior
vault dimensions should be established in accordance with individual requirements and the emergency
vault ventilator should be located through a convenient wall area that is exposed inside the building .
Location of the vault alarm control cabinet is designed [sic] by "A" and should be recessed in the
vault wall when if interferes with the removal of the bond boxes . When the vault width is 14' or more,
refer to double- or multiple-aisle vault plans . (Mosler Safe Co .)

VAULT PLAN - E (14'W x 16'D x B' H INSIDE)

I 224 sq . ft . inside floor area .
2 . 36 lin . ft for s d boxes .
3 . 12 lin ft for iodera

VAULT PLAN - D 114'W x 14'D x 8'H INSIDE)

l . 196 sq, ft . Inside floor area .
2 . 26 lin . ft . for s . d . boxes .
3 .

	

12 lin . ft . for lockers_

Fig. 2 The above plans are recommended for double-aisle vaults from 14' to 16' inside clear widths .
Interior vault dimensions should be established in accordance with individual requirements and the emer-
gency vault ventilator and emergency door should be located through a convenient wall area that is
exposed inside the building. Location of the vault alarm control cabinet is designed [sic] by "A ." When
planning vaults with three or more aisles, refer to the multiple-aisle bank vault plans . (Mosler Safe Co .)
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RESTAURANTS AND EATING PLACES

By LENDAL H. KOTSCHEVAR and MARGARET E. TERRELL

SPACE REQUIREMENTS

Adequacy of space will influence building and
operating costs and efficiency . When space is
too small, labor time end effort are likely to
increase end the volume and quality of output
decrease. When it is too large, building and
maintenance costs are excessive.

Decisions pertaining to apace allowance
may be strongly affected by the limitations of
investment funds and available space. Ample
space is sometimes provided by means of low-
cost materials and equipment of such inferior
quality that they have short and unsatisfactory
service life . In other instances, space is
restricted to a point where it prohibits profit-
able volume or the best utilization of labor.
Space allowances in relation to investment
should be balanced in terms of (1) proposed
permanence of the facility, (2) acuteness of
need for the specific operation, (3) essentials
for operating efficiency, (4) desirable standards
in terms of appearance, sanitation, and good
quality of production and service, and (5)
immediate and future costs, depreciation,
upkeep, and maintenance .

Facts peculiar to the particular establishment
should be used as the basis for determining
space needs. Requirements will vary for
facilities of a given type and volume . Location ;
type of operation ; clientele; frequency of
deliveries of supplies ; kind of food used, such
as fresh, frozen, or canned ; and the complete-
ness of processing to be done will cause
variation in production and storage require-
ments. The policies of those in charge will
have an influence . Certain general information,
such as numbers to be served, turnover,
arrival rate, and type of service, will be helpful
in deciding dining area needs.

Study is required to clarify immediate and
future needs in food production . Choices
should be made between meat cutting or
portion-ready meats, a baking section or use
of commercially bakea products, and the use of
unprocessed versus processed foods . If
enlargement is probable, studies made before
the building is planned as to how space may
be added and how the initial plan should be
designed to minimize ultimate cost, will be
helpful .

It is well to block out space allowances
according to functions that the facility is to
perform. Calculate area requirements in
terms of : (1) volume and type of service, (2)
amount and size of equipment to be used, (3)
number of workers required, (4) space for
needed supplies, and (5) suitable traffic area .
The dining area location and space allowance
are usually determined first, the production
areas next in terms of specific relationship
to the dining area, and the other sections an
required to these. Planners should be careful
in accepting general apace recommendations.
There are many variations .

Food Service Planning, John Wiley & Sons,
New York, 1967 .
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Dining Area

Space for dining areas is usually based on the
number of square feet per person seated times
the number of persons seated at one time .

Spate Requirements The patron's size and the
type and quality of service should be consid-
ered . Small children may require only 8 sq ft
for a type of service in which an adult would
need 12 sq ft for comfort. A banquet seating
allowance might be as little as 10 aq ft per
seat and that for a deluxe restaurant as much
as 20 sq ft . The amount of serving equipment
in the dining area and lineup space will influ-
ence needs. Lost apace must be considered .
The diner's comfort should govern allow-

ance. Crowding is distasteful to many people .
It is likely to be tolerated more readily by
youngsters than by adults . It is more accept-
able in low-cost, quick-service units than In
those featuring leisurely dining . Both young
and old enjoy having sufficient elbow room
and enough space so that dishes of food and
beverage are not crowded. Place settings for
adults usually allow 24 in . and for children
18 to 20 in . (Table 1) .

All of the areas in a dining room used for
purposes other than seating are a part of the
square footage allowed for seating . This does
not include waiting areas, guest facilities,
cloakrooms, and other similar areas. Excessive
loss or use of space for other than seating
in the dining area will, however, increase
needs. Structural features of the room should
be considered . Width and length of the room,
table and chair sizes, and seating arrangements
affect capacity .

Service stations may be estimated in the
proportion of one small one for every 20 seats
or a large central one for every 50 to 60 places .
The advisability of having a central serving
station will be influenced by the distance of
the dining area from the serving area . It is of
special value when production and dining are
on different floors . Plumbing and wiring and
whether supplies are delivered mechanically
will influence location of the stations . Small
substations for silver, dishes, napery, bever-

ages, ice, butter, and condiments may measure
20 to 24 in . square and 36 to 38 in . high . The
size of central stations varies from that for a
small enclosed room to that of a screened
section measuring approximately 8 to 10 ft
long by 27 to 30 in . wide by 6 to 7 k high .
Table size will influence patron comfort and

efficient utilization of space. In a cafeteria,
for example, where patrons may dine an their
trays, it Is important that the table be of ade-
quate size to accommodate the number of
trays likely to be there. Four trays 14 by 18
in . fit better on a table 48 in . square than on
s table 36 or 42 in . square . Smell tables, such
as 24 or 30 in . square, are economical for seat-
ing but are uncomfortable for large people .
They are only suitable in crowded areas for
fast turnover and light meals. Tables having
common width and height allowing them to be
fitted together will give flexibility in seating
arrangements. These are particularly good for
banquette or cocktail-type bench seating
along a wall . Tables for. booths are difficult
for waitresses to serve if they are longer then
4 ft . The width of booths including seats and
table is commonly 5h ft . A lunch counter
will have a minimum width of 16 in . and a
maximum width of 24 to 30 in . The linear feet
are calculated on the basis of 20 to 24 in . per
seat . The maximum area best served by one
waitress is generally 16 ft of counter. This
will give eight to tan seats. U-shaped counters
make maximum use of space and reduce travel .
Space in depth of 8'/r to 11 ft will be required
for every linear foot of counter. This will pro-
vide 3 to 4 ft of public aisle, 2j& ft for aisle
space for employees. A width of 41h ft is desir-
able where employees must pass .

Calculate aisle space between tables and
chairs to include passage area and that occu-
pied by the person seated at the table. A
minimum passage area is 18 in . between chairs
and, including chair area, tables should be
spaced 4 to 5 ft apart. Aisles on which bus
carts or other mobile equipment is to be
moved should be sized according to the width
of such equipment.
The best utilization of space can often

be arrived at through the use of templates
or scaled models . Diagonal arrangement
of square tables utilizes space better then
square arrangement and yields a more trouble-
free traffic lone . Lanes that pass between
backs of chairs are likely to be blocked when
guests arise or are being seated.

Table heights in schools should be chosen
for the comfort of children . In units patronized
by many grades a compromise height will be
needed between the 30 in . normally used for
adults and the 24 in . suitable for children, or
two sizes may be used in different sections of
the room . A table length to most four, six, or
eight is preferable to longer ones .

Number of Persons Allowance The number of
persons to be seated at one time is the second
point of information needed for calculation
of the dining room size . The total number of
seats required at one time, multiplied by the
space required for each seat, will give the
total number of square feet needed in the

TABLE t Square Feet per Seat Used for
Various Types of Food Operations

Type of operation Square loot per seat

Cafeteria, commercial . . . . . . . 18-18
Cafeteria, college and
industriel . . .. . . . . . . . . . 12-15

Cafeteria, school lunchroom . . . . 9-12
College residence,
table service .. . . . . . . . . 12-15

Counter service . . . . . . . . . . . 18-20
Table service, hotel,
club restaurant . . . . . . . . . . . 15-18

Table service,
minimum eating . . . . . . . . . 11-14

Banquet, minimum . . . . . . . . 10-11
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dining area . The number of times a seat is
occupied during a given period is commonly
referred to as "turnover." The turnover per
hour, times the number of seats available, gives
the total number of patrons who can be served
in an hour . If peak loads, or number to be
served at one time, are known, the number of
seats required can be estimated.
Turnover re tea tend to vary, for they are

influenced by such factors as the amount of
food eaten, the elaborateness of the service,
and the diner's time allowance. A breakfast
meal of few foods may be eaten more quickly
than dinner, and a simple fare faster than e
many-course meal . Turnover is quickest in
dining rooms where food has been prepared
in advance for fast service and where patrons
serve themselves and bus their soiled dishes .
The turnover time is speeded up 10 percent
by patrons removing their soiled dishes an that
tables are quickly available for other guests .
Deluxe service for leisure dining, involving
removal and placement of several courses,
takes the longest time . Although specific
turnover may very from 10 minutes to 2 hours,
actual eating time is normally 10 to 15 minutes
for breakfast, 15 to 20 minutes for lunch, end
30 to 40 minutes for dinner .
The calculation of occupancy of seats in a

dining room must take into consideration a
certain percentage of vacancy, except where
a given number are seated at one time accord-
ing to assignment . In table-service dining
rooms this has been estimated as 20 percent
of total capacity, in cafeterias from 12 to 18
percent, and for counter operations 10 to
12 percent. Many factors influence this per-
centage, such as patrons arriving at different
times, irregular rate of turnover, and reluctance
to share a table with strangers.
The table sizes used in the dining room will

affect occupancy. It is often desirable to
provide for groups varying from two to eight,
with a predominance in most dining rooms
of those for two people . The "deuces" may be
of a size and shape that can be put together to
form tables for larger groups . In metropolitan
areas where many tend to dine alone, wall
bench-type seating and tables for two with a
center ridge or line denoting space for one have
been used successfully . Chairs with a "tablet-
arm" that will fold a tray have been used for
fast turnover in crowded areas.

The utilization of seating capacity tends to
be greater for cafeterias than for table service .
The patron may spend 25 to 50 percent of the
time while seated at the table waiting for
service . The cafeteria diner may begin eating
es soon as he is seated . One cafeteria line
can serve four to eight patrons per minute
depending on (1) the speed of the servers,
(2) the elaborateness of food selection, (3)
convenience of the layout, and (4) the type
of patrons . At these rates, 240 to 480 patrons
will need to be seated within an hour . If the
turnover rate is two per hour, then from 120
to 240 seats will be used . However, if 15
percent of the total capacity at the peak period
remains unfilled, then between 140 and 280
seats will be required . An additional 14 to
28 seats or 10 percent would be needed if the
patrons do not bus their soiled dishes .

Patronage estimates for facilities of different
types may be guided by the number of persons
in residence, enrollments in a school, an
industry's payroll, the membership of a club,
or the amount of traffic in an office or shop-
ping area . In each case a certain percentage
may normally be expected to dine in the facility
provided . The percentage will be influenced
by such factors as its location in relation to
other facilities, the patron's buying power,

the price plan (on the basis of subsidy or prof-
it), patron's mealtime allowance, and conven-
ience of the location .

The patronage estimate for e college cafete-
ria should take into consideration the number
of students who live at home, are members of
a live-in group, such as an organized house,
and the number of other dining facilities
available on or near the campus . A college
residence providing table service may have
to allow a seating capacity that is 110 percent
of occupancy if a policy exists for having
"special guest" occasions and seating all at
one time .
An industrial lunchroom may serve as few

as 25 percent and as many as 90 percent of the
payroll . Clues to probable patronage may be
drawn from such factors as nearness to other
eating facilities, wage rates, type of work,
prices to be charged, convenience, quality,
and attractiveness . The attitude of manage-
ment toward the lunchroom may affect patron-
age also . Pride in providing a good service for
the industrial family as opposed to a take-it-
or-leave-it attitude tends to win favorable
response .
The size of a dining room in a hospital

should be determined as to whether it is to be
used for employees, patients, or guests, or
any combination of these . The type of hospital
and the number of ambulatory patients should
also be considered . The type of hospital will
also influence the number of personnel em-
ployed . The ratio of personnel to patients
will very from 1 to 3, depending on how much
special care is required or how much teaching
end research are done . Good food and reason-
able prices will attract a high percentage of
those eligible to set in the facility .
School lunch participation varies 25 to 75

percent and a good percentage for planning
is 60 to 75 percent of enrollment . Where
prices are low, the food good, meal selections
appealing, and the food service carefully
integrated with the educational program, the
percentage will be high .
Banquet seating requires planning because

maximum seating potential means maximum
profits . Folding tables 30 in . wide are popular.
These are obtained in varying lengths, but 72
and 96 in . are commonly used . The spacing
for the legs should be such as to allow for
comfortable seating when the tables are joined
end to end and place settings are laid on
24-in. centers.

Restaurant operators should consider space
in relation to patronage volume essential for
a profitable business . Labor, food, end operat-
ing costs must be met and a profit realized
that covers risk-bearing effort expanded and
return on investment . Essential income is
weighed in the light of probable patronage and
probable average check. The number of seats
provided in planning must cover this need .

Flexibility in seating capacity is often desir-
able . People do not like to be crowded nor do
they enjoy the lonely experience of being
seated in a huge area occupied by only a few.
Sparse patronage creates an impression of
poor popularity . Separate rooms, folding
doors, screens, or other attractive devices can
be used to reduce size of an area during slack
periods. Sections left open should be those
easiest to serve. Balconies, back rooms, or
other leas desirable space can often be used
for overflow numbers that occasionally require
service .
A common experience in many dining room

operations is the need for more seating at
one meal than at others . This may be due
either to increased numbers or different
turnover rates . A residence cafeteria serving

600 men has an overflow room seating 100,
which it uses only at dinner . The night meal
is not only larger but the men dine in a more
leisurely fashion . The room is available for
serving other groups at breakfast and lunch.
Commercial restaurants located in shopping

or office areas often have a heavier demand
at noon than at the dinner hour . Rooms used
for general patronage at noon may be closed
at night or provide space for private dinner
parties . Entrances to these rooms should not
require passage through the main dining
room . Convenience for special service is
important.

Production Areas
A frequently used rule for allotting apace for
the kitchen is that it should be one-third to one-
half the area of the dining room . It has been
found unsatisfactory, however, to go by a set
space allowance for this area . Detailed study
of space allocations leads to the conclusion
that percentages in relation to the dining area
are "completely unrealistic and unreliable ."
An analysis of specific needs is required . Many
factors influence space requirements, such as :

1 . Type of preparation and service
2. Amount of the total production done in

the unit
3. Volume in terms of the number of meals

served
4. Variety of foods offered in the menu
5. Elaborateness of préparation and service
6. Amount of individual service given, as in

a hospital trey service
7. Seating and service plan, whether on one

floor or many
The cost of providing space, equipment, and

labor is sufficient to merit careful calculation
of the beat type of operation before planning .
New products on the market, new cooking
methods, and new equipment available should
be evaluated. The use of preprocessed pro-
ducts in many metropolitan areas has made a
pronounced change in the amount of space
allotted for bake shop, meat cutting, end vege-
table preparation areas. Where portion-cut
meats are readily available, it is questionable
whether even a large establishment can afford
to equip and provide skilled labor for a butcher
shop . The use of large quantities of frozen
foods affects storage needs . The cost end
quality of market products, their availability,
and the frequency of deliveries are all to be
considered .

Variety in menu selection and elaboration of
foods tend to increase space needs in work
areas and storage. Small amounts of numer-
ous items do not permit stacking and bulk
packaging. Elaboration of food often involves
individual portion treatment, with individual
casseroles, for example, as compared to bulk
steam table pans . A hospital food service
requiring many special diets serves as a com-
mon example of menu variety end individual
portion treatment imposing special space
requirements .
The equipment provided will affect the space

needs. Garbage and refuse, for example, may
require a sizable area for storage awaiting
pickup . Disposal units for food garbage, incin-
erator for burnable refuse, and a crusher for
tin cans will greatly reduce the amount to be
held . Frequency of garbage collection will mini-
mize the space needs.

Structural features of the building may
influence the utilization of space. The shape
of the kitchen, location of ventilation and ele-
vator shafts, support columns and partitions
should be considered in relation to an efficient
layout for work . The location of entrances and



Commercial

RESTAURANTS AND EATING PLACES

exits for a good flow of traffic, window place-
ment, suitable space, and relationship of sec-
tions need consideration . Eliminate partitions
whenever possible ; this will reduce space
needs and also permit easier supervision of
production areas.
Kitchens serving a smaller number require

a larger square footage per meal than those
serving a larger number . The following date
used for industrial cafeterias show the rate at
which space needs per meal tend to decrease
as the number served increases (Table 2) .

side by side . A height of 34 in ., commonly used
as a working height, should be evaluated in
terms of specific work done and equipment
used .

Aisle space should permit free, easy move-
ment of essential traffic . The minimum width
for a lane between equipment where one per-
son works alone is 36 and 42 in . where more
than one is employed and where workers must
pass each other in the progress of work . Where
mobile equipment is used, 48 to 54 in . are
recommended. At least 60 in . are needed for
main traffic lanes where workers regularly
pass each other with mobile equipment . If
workers or equipment must stand in the lane
while working, appropriate space should be
allowed for this . Thought should be given to
apace for doors opening into an aisle and for
handling large pieces of equipment, such as
roasting pans, baking sheets, and stock pots .
Main thoroughfares should not pass through

work centers. Compactness is essential for
step-saving . It is well for the work centers to
be in close proximity to main traffic lanes, with
easy access to them . It is important both to
avoid distraction from outsiders passing
through work centers and to conserve space.
Work centers at right angles to traffic lanes
are efficient (Fig . 1) .
The percentage of floor area covered by

equipment varies according to production
needs and the type of equipment used . A satis-
factory layout may claim less than 30 percent
of total space for equipment while work areas,
traffic lanes, and space around equipment for
easy operation and cleaning may require 70
percent or more .

For hospital production and service areas,
20 to 30 sq ft per bed is suggested . The need
is reduced as the number of beds increases-
approximately 30 sq ft per bed for a 50-bed,
and 20 sq ft per bed for a 200-bed hospital .
This allowance does not include major storage
areas, dining rooms, employee facilities, or
floor serving pantries .

Serving Areas
Space allowance of serving areas should be
adapted to the needs of the specific facility .
The menu, organization of work, and number
served will influence size . The type of service
will also be influential in dictating space
needed .

In cafeterias the counter length should be
regulated by the variety and volume . Excess
space partially filled is unattractive, but crowd-
ing is also undesirable. An estimate that may
be used for allotting width is 14 ft. This allows
for 4 ft as patron lane space, 1 ft trey elide, 2 ft
counter width, 4'/r ft for workers, and 2'/r ft
for back bar. The size of the tray should dictate
the width of the tray slide. The average length
of counters in college residence halls and
hospitals is found to be 30 to 32 ft, while those
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in school lunchrooms average around 15 to 20
ft . Some commercial cafeteria counters may
be 70 to 80 ft long, but counters over 50 ft long
are frequently considered inefficient . Twenty
feet is usually thought of as a minimum but,
under special conditions and where a limited
menu is served, 6 to 8 ft may be sufficient .
The trend is toward shorter counters with
mobile serving units or dish holders set at right
angles to the counter . Smoother service and
greater speed are achieved . Counter height
may be set at comfortable levels for workers
and patrons. Schools may have lower counters
so that children may see the food and push
their trays along a slide as they are served .
For little folk, 28 to 30 in . i s desirable, with
counters narrow so that servers may reach
over to assist a child. A solid tray slide tends
to result in fewer accidents than those made of
bars or tubing . Plastic treys measuring 9 by 12
in ., compartmented, and of pastel colors are
popular.. Slides for these may be on the servers'
side of the counter for ease of service and to
eliminate spillage or accidents . The child picks
up the completed service at the end of the line .
Some planners use, as a rough guide, one

counter or line for every 250 to 300 patrons
served, but arrival rate, speed of service, and
turnover are more reliable factors to consider
in establishing the number of lines required .

Hospital service space will depend upon
whether central or floor service is used, trays
are set up in serving pantries, and modified
diets are set up in line or in a diet kitchen.
Space must be allowed for bulk food trucks,
tray trucks, small tray carts, or special dis-
pensing units used .

Short-order units where food moves directly
from production to the consumer require the
least service space. The need for an inter-
mediate station is eliminated . Step-saving com-
pactness saves space. The units requiring the
most space are those furnishing elaborate or
highly individualized service .

Receiving and Storage Areas
Space allocation for receiving and storage must
be based on specific needs. The volume and
type of items received and stored should be
considered . Although the average operation
may find a dock 8 ft deep and 12 ft long suffi-
cient for receiving items, this would not be
sufficient for a large one. The space require-
ment in square feet for food storage for 30 days
has been calculated by some as approximately
one half the total served or, if 1,000 are served,
500 sq ft may be used as a tentative figure for
total food storage needs. Cases of 6/10's
stacked 6 cases high on flat trucks will have e
bearing weight of approximately 250 to 300 Ill
per sq ft . Skid sizes should be 3 by 2'/t ft by
8 to 12 in . high . Where heavy items, such as
10-gal cans of milk, are stored, bearing weights
may be increased. One case of 6/10's, 24/2'4's,
or 24/2's weighs approximately 50 Ill end
occupies 1 cu ft .

Common Storage The volume of canned food
needed to serve 100 persona three meals daily
for one month is estimated at approximately 45
cases of 6/10's or equivalent . The maximum
stack height will be 8 or 9 cases or approxi-
mately 72 in . Accessibility of items that differ,
as well as volume, will govern the number of
stacks needed . A total of 3 cu . ft per stack
is estimated to include floor space covered by
a case of canned food, plus a share of aisle
space. One thousand cases piled eight high in
125 stacks will require 375 sq ft or a storage
area approximately 20 by 20 ft . Storeroom
aisles may be as narrow as 36 in ., but 42 or 48

Planners are often asked to make estimates
of space needs before having an opportunity
to make policies or detailed plans for opera-
tions. Figures that will be found useful in
making such estimates are given in Table 3 .
These figures pertain to average kitchen areas
found in different types of food facilities . Their
use is to be regarded as tentative and to be
measured carefully in terms of specific needs.
The square footage given is to be multiplied by
the maximum number of meals estimated per
hour of service, in order to find the total space
requirement .

After production policies have been estab-
lished, work areas may be blocked out in terms
of the equipment needs and the number of
workers required to do the work in a section .
Linear space, depths, and heights for work
centers should be controlled in terms of aver-
age human measurements . This will include the
reach to and grasp of materiel or equipment
used in working. The length and width of the
work table is adjusted in terms of the amount
and size of equipment that will rest on it during
the progress of work . The linear measurement
will very in terms of the number of workers
using it at one time .
The width of the table may be 24 to 30 in .

unless dishes or food containers are to rest
at the back of the table. Tables 36 in . wide are
preferable when the back of the area is used for
such storage. Where two workers work oppo-
site each other, a table 42 in . wide may be used .
A work area of 4 to 6 lin ft will be within con-
venient reach of the average person . Tables 8
to 10 k long are used if two people are working

TABLE 3 Square Feet of Kitchen Space per Meal for Food Facilities of Different Type
and Size

Estimated maximum meals per hour

Type of facility 200 or less 200-400 400-800 800-1,300 1,300-7,500

Cafeterias . . . . . . . . . . . . 7 .5-5 .0 5 .0-4 .0 4 .0-3 .5 3 .5-3 .0 3 .0-1 .8
Hospitals . . . . . . . . . . . . 18 .0-4 .5 12 .0-4 .5 11 .0-4 .5 10 .0-4 .0 8 .0-4 .0
Hotels . . . . . . . . . . . . . . 18 .0-4 .0 7 .5-3 .0 6 .0-3 .0 4 .0-3 .0 4 .0-3 .0
Industrial lunchrooms . . . . . 7 .5-5 .0 4 .0-3 .2 3 .5-2 .0 3 .0-2 .0 2 .5-1 .7
Lunch counters . . . . . . . . . 7 .5-2 .0 2 .0-1 .5
Railroad dining car . . . . . .
Restaurants (service) -

1 .6
7 .0-4 .0 5 .0-3 .6 5 .0-3 .6 5 .0-3 .0 5 .0-3 .0

School lunchrooms . . . . . . . 4 .0-3 .3 3 .3-2 .2 3 .0-2 .0 2 .5-1 .6 2 .0-1 .6

TABLE 2 Variation
to Numbers Served

in Space Needs in Relation

Square feet Variation in
Meal load per meal square feet

100-200 5 .00 500-1,000
200-400 4 .00 800-1,600
400-800 3 .50 1,400-2,800
800-1,300 3 .00 2,400-3,900

1,300-2,000 2 .50 3,250-5,000
2,000-3,000 2 .00 4,000-6 .000
3,000-5,000 1 .85 5,500-9,250
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mated 0.1 to 0.3 cu ft per meal served . Addi-
tional low-ternperatu re or refrigerated space
in terms of reach-ins was not calculated . In
some climates, refrigerated space must be pro-
vided for dried fruits, nuts, cereals, and other
foods to prevent weevil and insect infestation .
A walk-in becomes feasible for an operation

serving 300 to 400 meals per day, and refriger-
ated pass-throughs can be added when from
400 to 500 meals are served per day. A walk-in
5 to 6 ft wide does not permit storage on both
sides with adequate aisle space. Storage space
of 1 h to 2 ft should be allowed on either side
of the aisle. If crates or cases are stored, this
may have to be increased. Aisles of 30 in . are
usually too narrow ; 42 in . are desirable . If
mobile equipment is moved in and out, aisles
may have to be wider. Walk-ins that are 8 to 9
ft wide and about 10 ft long are minimum size .
This allows for two storage areas 30 in . wide
with a 3 to 4 ft aisle. If added width is desired
for storage space in the center, allowance for
storage areas of about 3 ft wide and 42 in . mini-
mum aisles should be provided . Large walk-ins
may be designed for lift truck operation, with
doors opening from the receiving dock on one
side and into the kitchen opposite . If this is
done and lift trucks are used, space must be
provided in storage aisles for their working
end turning around . Doors should be a mini-
mum of 42 in . wide to admit large crates and
containers or be sized to suit mobile equip-
ment . Doors to low-temperature areas are most
often planned to open into a refrigerated area .
If this is not done a heating device may have
to be installed on a door opening into a warm
area to prevent its freezing tight from conden-
sation . About 12 to 15 sq ft must be kept free
for every door opening. About 45 Ib of frozen
food, if stacked in cases, can be stored per
cubic foot. About 30 to 35 Ib of refrigerated
food can be stored per cubic foot .

Sanitation Areas

Dishwashing Area The space required for the
dishwashing operation depends on the meth-
ods and equipment used . In all instances there
must be adequate room to receive the volume
of soiled dishes likely to arrive at any one time,
plus space for scraping, stacking, and placing
in baskets on a conveyor of a machine or into a
prerinsing operation . The dimensions may be
only 30 to 36 in . for a single tank machine,
60 to 72 in . for sinks, or 7 to over 30 ft for a
conveyor-type machine. The requirements in
the clean dish area will vary . It is important that
there be enough space for dishes to be exposed
to air for sufficient time to air-dry before stack-
ing . For a basket-type machine, it is well to
allow space equal to that required for three
baskets, a stack of trays, and three or four
stacks of dishes . For basket machines, it is
usually recommended that the clean dish area
occupy 66 percent of the total table space
and the soiled dish area, 40 percent.
Methods used for transporting and storing

dishes will influence space needs. Where
mobile storage equipment is used, more space
is needed for the several units than where
one cart is used for transporting and is repeat-
edly loaded and unloaded . A table surface is
desirable for sorting, treating, or inspecting
silver and other tableware. The installation of
e domestic washer and drier in the dishroom
may require space.

Pot end Pan Section Provide a soiled utensil
collection area adequate for the largest volume
that normally arrives in the section at one time.
The busiest periods are likely to occur when
preparation containers are emptied for service

men is 84'/ in . and of women 81 in . Use of the
top shelf for light, bulky packages, such as
cereal, is recommended.

Refrigerated and Low-Temperature Storage There
are many factors affecting space needs for
refrigerated and low-temperature foods.
Across-the-board figures generally should be
used only in preliminary estimates. The quan-
tity stored at one time will dictate the storage
needs. Variation in the type of storage also will
be indicated by the types of items to be stored .
Allocation in preliminary planning may be as
follows: 20 to 35 percent for meat (portion-
ready meats require '/ to '/, less space than
carcass or wholesale cuts); 30 to 35 percent
for fruits and vegetables ; 20 to 25 percent for
dairy products, including those in serving
areas; 10 to 25 percent for frozen foods ; and
5 to 10 percent for carry-over foods, salads,
sandwich material, and bakery products . A
requirement of 15 to 20 cu ft of refrigeration
per 100 complete meals has also been used by
some planners . Others state 1 to 1'/ cu ft of
usable refrigerator space should be provided
for every three meals served . Analysis of a
number of award-winning installations indi-
cated that approximately 0.25 to 0.50 cu ft of
refrigerated walk-in space was provided per
meal served, and frozen walk-in space approxi-

in . are preferred . Wider aisles may be required
if trucks are used . A 3-ft skid on a hydraulic
jack needs maneuvering room . If rolling bins
or garbage cans on dollies are used for storage,
plan location for these. If cans or bins are
under shelves, adjust height of bottom shelf
to clear and allow for work space for removing
food from these containers . Fixed shelving
will be beat when planned to suit the sizes of
items stored . Consider both interspace and
depth suitable . Condiment bottles, cereal pack-
ages, and canned goods differ in package sizes
and in stacking quality . The depth of a shelf
should accommodate either the width or length
of the case, and the interspace should be ade-
quate for the number to be stacked one on top
of another. Allow 1'/ to 2 in . as free space
for ease of positioning . Add thickness of shelv-
ing to interspace when stating measurements
between centers .

Position heavy items to reduce lifting and
facilitate dispensing . Drums of oil and vinegar
should have spigots and be equipped with
pumps or located on cradles . Table surface
and scales should be located for convenient
issuing of dry stores . Plan to have all products
at least 6 in . above the floor or movable to facil-
itate cleaning of storage area . Limit height
of top shelf for easy reach without aid of stool
or stepladder . The average vertical reach of
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Fig . 1

	

Flow diagram showing functional relationships .
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Fig. 2

	

Banquette seating arrangements and limiting
dimensions including space for access and service .

Fred Lawson, Restaurant Planning and Design, The
Architectural Press, Ltd ., London, 1973 .

Fig . 1

	

Seat groupings around rectangular and circular tables.
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Fig . 4

	

Table and chair units .
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all dimensions in feet and inches

Abs. i Des. Comfort-
Min . Min. able
3-0 3-6 3-9

Ap Public circ'n I to to to
4-6 5--0 5--0-3-6

4--0 4-0
As Service aisle to to to

4-6 5-0 5-6
I-8 2-0 2-0

B To wall to to to
2-0
--

2-6 3-0
0 6

C Between units to to I-0
8 I-0
1-8 2-3 2-4

Length to to to
2-0 2-4 2-6
I-8 2-2

_
2-4

Width to to to
2-0 2-3 2-6

Abs. Des. Comforf-
Min. Min. able
'I-10 2-3 3-0

Ap Public circ'n to to to
4-6 5-0 5-0
3-0 3-6 3-9

As Service aisle to to to
3-6 4-0 4-0
0 4

C Between units to to 6
3 6
I-8

_
2-3 2-4

Length to to to
2-0 2--4_ 2-6
1-8 2-2 2-4

Width to to to
2-0 2-3 2-6

" Lower range only if chairs, etc., do not project into aisle
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Table and chair units .
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*For seating units for more than 4 persons.
round tables are usually recommended ; diam-
eter depending on perimeter necessary to seat
required number .

hAbs. Des. Comfort-
Min. Min. able

Service or pub. 3 .6 to 4-6 4-6 to 5-0 5-0 to 5-6
circ'n

ô To Wall 2-0 2-0 to 2-6 2-0 to 3-0

C Between units 0 to I-0 1-0 I-6

Length 3-6 3-10 to 4-0 4-0

Width I-8 to 2-0 2-0 to 2-3 2-4 to 2-6

Abs.
Min .

I Des.
Min.

Comfort-
able

Service or pub.
ci rc'n

2-0 to 3-6 2-6 to 4-6 3-0 to 5-0

C Between units 3-0 to 3-6 3-6 to 4-0 3-9 to 4-0

Length 3-6 3-10 to 4-0 4-0

Width I-8 to 2-0 2-0 to 2-3 2-4 to 2-6

Abs.
_

Des. Comfort-
Min. Min. able

AP
Public
circ'n_

I 3-0 to 3-6 3-6 to 4-b 3 6 to 4-6
_

As Service
_2- -- 2

3-0

_III To wall _ 6 to I-0 10 to _I-0 _I-0 to I-3
C Between 1-6 I-10 2-0

units
_Diameter_ 2-8 _2-10 2-10
,L Perimeter 1-10 I 2-0 2-2per seat
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2 PERSONS FACE TO FACE

2 PERSONS SIDE BY SIDE

dimensions in feet and inches

Fig. S Booths.
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BOOTH FURNITURE HEIGHTS
-A6s .

_
Des. Comfort.

Min . Min, able

H 3-0 to 3-6 3-6 +---0

S 1-5 to 1-6 I-5 to 1-6 1--6

2-5 2-5 to 2-6 2-6

W 1-8 to 2-0 2-0 to 2-2 2-4 to 2-6

Seat I-4 to I-5 I-5 to I-6 1-6 fo I-8

Splay 0 to 0-3 0-2 to 0-3 0-31/2 to 0--4

4 PERSONS
Alas . Des. Comfort-
Min. Min. able

Service 2-6 3-0 3--6
A end pub., to to to

circ'n 3-0 4-0 5--0
3-9 4-0

Length 3-b to to
4-0 4-2 __

4-10 5--2 5--8
Width to to to

5-6 5- 6 5-10

Abs.
Min.

Des.
__

Min.
Comfort--

_

able
Service

A and pub.l
2-6
to

3-0
to

3-6
to

circ'n 3-0 4-0 - 5-0--
2 2._

Length 2-0 to 2--6
j 2-6
--4-

_10-
5_-2

_
5-8

Width to to to
5-6 5-6 5-10

Abs. Des. ! Comfort-
Min. Min. able

Service
A and pub. 2-6 3-0 3-6

circ'n _ _
Lsngfh 3--6 3-9 4-0 -
Width 3-0 3-3 3-6
Note : This type not ordinarily recommended.
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HEIGHTS
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DROPPED FLOORLEVEL FLOOR

dimensions in feet and inches

STANDARD (straight) TYPE

Variations in Shape

Range of Dimensions Rang e of Dimensions

B __
Bill

__2-_6_'.?_3=_6_
3-0 to 3- 6 Work

_.1-_2 to-.3__.3_-_
2-4 to 2- 7

N 7 to 10
to 2- 8

$ 1 - 6 to 2- 6

Fig. 6 Food bars .

Range of Dimensions
_B 3.0 to 3 . 6_
K 2-4 to 2-10
S

_
I-6 to 2- I

X
__

j I-2 to I- 3
Work 2 .4 to 2- 6

Usual Minimum
A 2-6 to 3-6
B 2-6 to 4-6
C to 5-6_- -2-9

I Abs . Desirable
Min . Min .

X No cooking equipment I- 6 2- 0
X With cooking equipt . 2- 0 _2-6
Y I person 2- 0 2-3
Y 2 or more persons
z

2- 6 _
I-10

2-9 _
2-0_

E 9 __I-2
Ap 3 . 6 4-6
B I- 0 I-2
CC I-10 2-0
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SERVING TABLE (& sideboard)

SERVING CART

TRAY STAND

WATER COOLER

PW 7

	

Siamwip units .
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Alos . Des. Comfort-

I
Min. Min. able

As Service only 2-6 3-0 -3-6--
- P - - ----

--
u bI ic circ'n 2-0

.-
2-6

-
3-0

C
Clearance to ad- 2 0 2-3 2-6

jacentunits --
Length I

-
Width

42" is a~erdge.

Display tables (Mrs d'oeuvres, etc.) usually 5' 0" x 2' 0" ;
(wines) . V V round

fibs .
---

Min,
Des.
Min.

_As__ Service on ly

urn radius
__2-0

30
2-6
V

6 Door, opening width 2-0 2-6

Approx . area when stored : 38" x 21 ;s - x 35"

Abs . Des. Comfort-
Min . Min . able

As Service _only_ 2-6 3-0 3-6

Ap Public ci rc'n 2-0 2-b 3-0

C
Clearance to ad- 2-0 2-3 2-6

jacenf units
"I (tray)t_
Width (tray)

-, Depends on type of restaurant .

Approx . area of stand, stored : 5" x 20" x 34"

Abs
Min .

Des.Z. I Comfort-
able

As Service only 3-0 1 3-6

Ap Public ci 'n 1 2- 2-6 1 3-0

C
Clearance to ad- Can arrange on top or front

jacenf units
Length Depends o-i capacity and if glass storage
Width included .
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CURVED TYPES : Radius R should be at least
2 ft . ; other dimensions as for straight types .

Bar length : Allow from I ft . 8 in . to I ft . 10 in, per
person for standup bars ; 2 ft . for each stool .

Bar depth : No increase in depth is needed for more
than I bartender, as each man should be provided
with his own "set-up'' space in the work counter and
back-bar .

Service bars : These are usually from 6 to 8 f* . long,
for -rnan service ; from 10 to 12 ft . long if 2 bar-
tenders are needed for peak service periods . No
fcotraiI, counter overhang, or stools are required .
Location is often adjacent to kitchen and concealed
from patrons ; however, advertising values sometimes
cause it to be set in puclic view . In the latter case,
a rope rail or similar device, to discourage patrons
from standing at ttie bar, is often advisable,

dimensions in feet and inches
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Fig . 8

	

Liquor bars.

BAR HEIGHTS

RAIL OR STEP

P - 7 fo 10
H = 7 to 10

STRAIGHT TYPE-with or without stools

Usual
Min .

l Usual
Max .

B _
BB
Cab_
S

3-6
3-6

3-0_to_3-IO_
2-4 to 2-6

3-9
3-9

S-0-- t . 5-7
2-7

Work 2-4 i 2-6
X I-0 to 1-2 1-2 to 1-3

Abs .
Min .

Des .
Min .

Comfort-
able

Ap Public aisle 3-6 to 4-6 4--0 to S-0 _4-6 to 6-0
B Stool to wall I-0to -6 -2 to -6 -4 to I -6
CC Stool, cent . t o cent . I-9 to 2-0 2-0 2-2 to 2-6
_E Stool to bar 9 to I-0 I-0 I-I to I-2
X Back bar I-6 to I-8 I-8 to 2-0 2-0 to 2 -3
Y Bartender's aisle 2-0 to 2-2 2-6 3-0
Z Bar 2 .3 to 2 .6

_
2-5 to 2-6 2-8 to 2-9
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dimensions in feet and inches
Fig . 9 Nondining spaces .

CHECK ROOM

CASHIER'SDESK andCOUNTRR

and immediately following service when ser-
vice equipment is brought from the serving
areas. A disposal or a removable strainer above
a drain is desirable for waste removal.
When allowing space for the pot and pan

section, 40 sq ft is generally regarded as a mini-
mum for the smallest unit . The free work aisle
between the sinks and other equipment should
be 4 ft wide . The space allowance above the
minimum will vary widely depending upon the
type equipment used and the volume of pots
and pans handled. Less space in relation to the
maximum load may be required where a me-
chanical washer is used and fewer labor hours
will be spent in handling a large volume per
unit handled .

Miscellaneous Sanitation Areas For washing mo-
bile equipment, space is needed where splash-
ing can be confined and that has satisfactory
drainage . This area may be adjacent to the dish-
washing section or to the place where can
washing is done . The size and type of equip-
ment to be handled will govern the space
needs .
A storage area for emergency cleanup equip-

ment is needed in convenient relationship to
dining rooms and work sections . Spillage and
breakage create unsightliness and are accident
hazards. Immediate care usually does not re-
quire heavy or large equipment but may be
handled by a small broom, dustpan, small mop,
and bucket not used for major cleaning . A
mobile unit may be designed to carry these
things, or a small closet may be provided .

Major cleaning equipment required will de-
pend on the floors, finishes, and furniture to
be cleaned. Determine whether a power sweep-
er, scrubber, and waxer are to be used . Space
may be required for storage of janitor supply
carts and for miscellaneous replacement items,
such as light bulbs. Provision will be needed

for storing, emptying, cleaning, and filling mop
trucks and for cleaning and air-drying wet
mops .

Employee Facilities

Facilities for employees may include locker
and lounge area, toilets, showers, time-record-
ing equipment, hand basins near work areas,
and dining rooms. An employee entrance
should be so located that the employees may
go directly to the dressing rooms without
passing through the dining room or production
area .

Locker and Lounge Area Employee possessions
should be protected in a suitably safe and sani-
tary condition while the employees are at work .
Whether individual lockers or common cup-
board, sufficient space should be allowed for
personal clothing to hang without crowding or
wrinkling . If cupboards are used for clothing,
a separate space should be afforded for street
clothing and for uniforms, and individual parcel
lockers should be provided for storage of
purses and other valuables . The height of the
space for clothing should permit the longest
garment to hang straight without wrinkling .
The depth from front to back should be a mini-
mum of 20 in .

Suitable size for an employee lounge de-
pends largely on scheduling of workers and the
policies of individual establishments . Many
operators discourage lounging in the dressing
room and recommend the employees' dining
area for this . Others having broken shifts on
their schedules favor an extra room for loung-
ing. In all cases benches or chairs are to be
provided upon which workers may sit while
changing clothes and shoes. A cot or daybed,
36 in . by 6 ft, should be provided in the wo-
men's room .

Toilets and Showers

	

The location of toilet facili-
ties near work areas is preferred over a remote
location in promoting good health habits, les-
sening loss of labor time, and permitting closer
employee supervision. Separate facilities
should be provided for men and women. Ttley
should be separated from food areas by a hall-
way or double entrance . Supply one wash bowl
for every 8 to 10 workers, one toilet stool for
every 12 to 15 women, and one urinal and one
toilet stool for every 15 men. Toilet compart-
ments measure approximately 3 by 41/, to 5 ft .
The type of employees, the climate, kind of

work, and conditions of work will influence
the need for shower facilities . Showers will
be appreciated and used by employees working
in hot, humid kitchens . Experience has demon-
strated that they are little used in localities
where the weather is cool most of the year,
the work areas well ventilated, and workers
drawn from an income group who have good
facilities at horns.

Time-recording Equipment Provide space for a re-
corder near and within view of the office . Wall-
hung card racks of sufficient capacity are
recommended for the number of workers, both
full and part time, who are likely to be em-
ployed during an accounting period . Estimated
space for a clock recorder is approximately
18 in . wide by 12y. i n. deep and 18 in . high,
and a rack of 50 cards approximately l y, by
2% by 34'{ in .

General Considerations The size of employee
facilities has been found to vary widely . Small
operations may tint supply lockers and may
have only a toilet and lavatory for workers.
Some do not provide separate dining areas.
Expediency in allowing ample space may be
tempered by cost of space, available room,
and the acuteness of need . Total space used

766

Abs.
Min.

Des.
Min.

Con'
tort .
able

dip 3-0 4-0 6-0

As 2-6 2-9 3-3

i I-0 I-6 I-9

C 2-0 3-0 5-0

6 I-6 I-9 2-0

W I-10 2-0 2-0
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may be increased where main toilet and locker
areas are remotely located end additional facil-
ities are provided near work areas. It may be
decreased where the food facility is a part of
a larger organization providing facilities for
other workers as in a hospital or in a hotel .

Guest Facilities
Comfort and cordiality should characterize
the entrance and waiting area for guests . The
size of the area should be based on probable
need for waiting, type of service, and number
of persons likely to congregate at one time .
If there is a lounge or hallway adjacent to the
dining room, this may provide some waiting
space.
Locate the public telephone, cost rack, and

toilet facilities in convenient relationship to the
waiting area . In college dining rooms provide
ample space for books as well an coats. In
residences, a hallway approaching the dining
room will lessen the wear on the lounge .
Attractive benches or seats are recommended.

TABLE AND CHAIR UNITS

Data on space allocations and clearance con-
tained in Figs . 2 to 8 is presented as an aid
in determining capacities, desirable seating
layouts, and necessary clearances . Infor-
mation was furnished by the John Van Range
Co . and Albert Pick Co ., restaurant equipment
specialists ; Louis A. Brown, architect ; and the
Brunswick-Belke-Collender Co .

Tabulations are divided into three groups .
The most luxurious establishments ordinarily
use as minima the largest figures given, and
vice-versa .

BOOTHS

There are, in some localities, code and other
restrictions on booth furniture dimensions .
Authorities having local jurisdiction should
be consulted. One designer consulted regarded
the 2-person booth (side-by side) as a waste of
space; others recognize that conditions may
arise when no other type of furniture will suf-
fice . Booths for more than four persons are not
commonly encountered .

NONDIMING SPACES

Diagrams, tables and other date given in Fig.
9 and below illustrate only a few of the many
types of nondining spaces and clearances re-
quired . Data included here may, however, sug-
gest methods of solving most problems .

Cashier
Preferred location for the cashier's desk or
counter, according to the Albert Pick Co ., is on
the right hand side of the door when leaving, in
order to avoid cross-traffic and resulting con-
gestion. Dimensions vary from those given in
the table according to what merchandise is sold
by the cashier and can beat be determined in

conjunction with each job. If quantities of
tobacco, etc., are sold, a back wall case may be
necessary.

Coat Checking
Figure 9 illustrates only one type of check
room layout ; selection of type and size depends
on the job under consideration. It is generally
considered uneconomical, except in the most
luxurious restaurants, to provide check rooms
capable of accommodating garments for the
peek load of patrons, for the following reasons:
(1) Women usually do not check coats; (2) not
all male patrons check coats; (3) space re-
quired can usually be used otherwise to greater
advantage. The Albert Pick Co . estimates that
approximately 5 garments can be hung per
linear foot on each side of the type of racks dia-
grammed .
Use of coat trees in dining areas is formed

"necessary but never desirable." These occupy
approximately 20 by 20 in ., are 72 in . high, and
can accommodate 8 garments per costumer .
Overshoe racks are considered undesirable;
umbrella racks, desirable in check rooms.

Telephone Facilities
Booths are usually preferred to telephone
jacks, probably because of costs of installation
and of relocating wiring when redecorating or
replanning . Boothe should be out of direct
vision yet convenient to dining and lounge
areas. One booth per 50 seats is the usual
ratio or one phone jack per dining booth.
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The greatest areas for efficiency in manufactur-
ing have been in the areas of reduced work
flow . Industrial engineers learned a long time
ago that the movement of a product from one
spot to another does not of itself improve the
product. The process of moving takes time,
costs money, is dehumanizing and may, in fact,
cause product damage . Industry has evolved
all types of imaginative methods for reducing
travel and, where it was essential, cause it
to happen with the least amount of human
assistance and at the lowest possible cost .
The food service industry, until recently,

has generally felt that these techniques were
not appropriate, primarily because of the past
availability of low-cost help and the acceptance
of what were considered traditional work
methods. With sharply rising labor costs and
with the need for gaining the full productivity
of technically trained people, the industry is
rapidly adopting improved material handling
concepts .
The evolution of a food service scheme

which requires the smallest number of steps or
distances to be traveled is developed using 80
percent common sense and 20 percent techni-
cal know-how . In planning a new or modernized
facility, the designer must continually ask two
questions: ''Why?" and "How?" And the classic
answer, "It's always been done this way," is
no longer acceptable .

Since the architectural relationship, both
horizontally and vertically, of the various ele-
ments in the project is the first consideration,
the "why" question must be asked first at every
step in the process. Many designers establish a
work-flow plan before endeavoring to effect
the interrelationship of the various areas . Each
operation has its own unique features and only
by continually asking at each step the ques-
tion, "why," will the most effective plan evolve.

Usually foodstuffs are received and imme-
diately stored . Generally there are refrigerated,
frozen, and dry storage areas and these logical-
ly should be adjacent to receiving areas and
should also be readily accessible to the prep-
aration facilities . It is often appropriate to
have not only major storage areas but also
interim, smaller storage facilities . As the cost
of labor increases, many designers are rethink-
ing the old concept of having a single walk-in
refrigerator, for example, and locating smaller
process refrigerators strategically throughout
the layout .

Certain of the preparation processes may be
located in separate floors . A bakery, for exam-
ple, may be tucked out of the way, but thought
must be given to the flow of materials to and
away from this area . Generally the plan is a
continuous process, always moving forward
from one step to the next, with backtracking
or cross-ovens limited as for as possible .

In most feeding operations, all of the pro-
duction ultimately ends in the serving area,
and care must be taken to establish the flow
of the finished food to the customer, whether
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it be in a sit-down dining room on the same
floor or to patients in a multi-story hospital .
This, in essence, comprises the heart of the
primary work flow and if any steps can be
eliminated in the process, this will be of bene-
fit to those who will operate the facility .

In addition to this basic flow, we find pe-
ripheral flow patterns which may be cyclical
in nature ; for example, the preparation utensils
have to be scraped, washed, stored, and then
returned to the work areas; dining room ser-
viceware undergoes a similar but more com-
plex process. And during all the processes
there is a generation of waste, sometimes from
the receiving area ; certainly from the prepara-
tion and serving areas, as well as from the
washing facilities . All this waste material must
travel to some point of disposal which in many
cases is adjacent to the receiving area . The
work flow in each of these supplementary
processes likewise must be considered and
minimized (Fig . 1) .

There are other architectural features that
must be considered in addition to the inter-
relation of the spaces : the proper height of
loading trucks, the elimination of door saddles,
walk-in refrigerators and freezers at floor level,
the design of elevators and dumbwaiters which
are the proper size and which stop floor flush
and for loading.

The means or equipment necessary for the
transport of food in process is the next consid-
eration, and the question "how" must be
answered . All things considered, the wheel is
the basic "how ." Wherever possible, dollies,
trucks, carts, wagons and rolling racks should
be employed .
The source of supply and method of delivery

are the first considerations . There are many
suppliers who offer their products palletized
for quick, easy transfer to the receiving area .
Others strap quantities of boxes together . The
designer must concern himself not only with
what is currently in practice but what might
be done, and adapt his equipment to meet
the nature of incoming products . Once in the
building, various methods are used . Some
facilities have been designed around a single
tier rack which is used for everything from the
initial receiving to final service . Other designs
involve the use of a variety of special purpose
vehicles : often the heavy duty platform truck,
rolling shelves or movable pallets for the
receiving and storing process; then going to
special purpose pan racks for moving food in
process to the serving area, with still other
special purpose carts for soiled and clean dish
handling . There are as many variations of these
combinations as there are food service opera-
tions and there are trucks and carts for every
conceivable use. It behooves the designer to
make the selection of the proper carts in evolv-
ing the food service scheme .
Dumbwaiters, elevators, dish tables, serving

counters, work tables, doorways and refrigera-
tors all must be designed keeping in mind the
specific vehicles to be used . In major installa-
tions, there are some exciting new concepts
using carts which are transported by overhead
monorails. Another new technique utilizes
buried cables in the floor along which carts

move from place to place without assistance,
following electric impulses in the cable.
There are special considerations to which

the designer must address himself, such as
security, supervision, safety and employee
morale . Next to the banking business, the food
service industry involves itself in a product
which has great universal appeal . Security,
therefore, must be an overriding consideration.
On paper, the walk-in refrigerator that opens
directly onto the loading area may seem great,
but unfortunately, human nature being what it
is, employees working where they would be out
of view are often tempted to conspire to accept
short deliveries or slip merchandise out for
their own use. Receiving areas, therefore,
should be open and visible to management .

Supervisors should be located in strategic
areas where they have a commanding view of
the important operations . Some schemes
include elevated offices where supervisors can
scan a major portion of the entire operation,
seeing not only the preparation areas but also
serving areas .

Safety considerations include providing
adequate width of aisles, limiting weights on
carts, protecting passageways adjacent to
dangerous machinery, etc.
Employee morale is increasingly important.

Minimizing the isolation of employees in dull
storerooms by themselves can improve pro-
ductivity .

It would be impossible for the designer to
create all the work areas in such a fashion
that transport was eliminated . It would also be
impossible to make use of every special pur-
pose cart available . It is the designer's job
to weigh all of the factors involved and to con-
sider frequency, quantities to be moved, the
weights involved and then compromise these
various relationships to come up with a work-
able scheme .

After the size of each area has been deter-
mined, many designers create a scheme of
space relationships to the proper scale irre-
spective of the architectural configuration to
which they must conform . And only after they
have evolved the best theoretical scheme do
they try to fit it into the space available . Un-
fortunately, in the past the work areas of the
food service facility frequently have been left
to the end and fitted in as best they could . With
the tremendous cost of building, equipment
and the mechanical services required plus the
increasing cost of labor, this is one of the major
planning considerations that should be given
priority not only in the allocation of space
but its relationships to food service and other
building functions .

AISLE SPACE

Many of the problems which exist in kitchens
are due to inadequate thought of the flow
sequences of food through the kitchen. The
matter of aisle spaces is of great importance
in the food facility . There are some general
rules, comments and recommendations which
can be made for typical establishments .

1, Separate work and traffic aisles as much
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Fig . f

	

Ward galley . Workflow rendering for a hospital food service program . (Cold distribution and ward heating
method .
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as possible . This may be done by locating
traffic aisles parallel or perpendicular to the
working aisles .

2 . Traffic aisles should be made to serve two
departments where possible . Traffic aisles
against walls can serve only the one depart-
ment adjacent to the aisle .

3 . Aisles around the perimeter of kitchen
have several disadvantages :

a . They serve only one department .
b . They utilize a large area when compared

to the remaining area . For example : a 5-ft-wide
aisle running around the entire perimeter of a
40-sq-ft area uses almost 25 percent of the total
area available .

c . Paths along the perimeter of a room are
the longest paths available between depart-
ments, requiring increased moving time .
Remember, movement per as adds nothing
to a product except cost .
4 . Traffic aisles and especially work aisles

that are too wide require many extra steps,
often while personnel are carrying relatively
heavy loads . Aisles should be sized according
to the guides above .

It is definitely not recommended to move
traffic through aisles where workers must
constantly cross between two stations on
either side of the aisle . The width of the aisle
becomes excessive and this could become
dangerous (Fig . 2) .

Work aisle guide

	

Width, in .

For 1 person working . . . . . . . . . 24 to 38
(Keep to minimuml

For 2 persons working back
to back . . . . . . . . . . . . .

	

42
For personnel who must pass

	

30 "- the distance
equipment which projects into

	

of projection into
the aisle

	

the aisle
Traffic aisle guide

For 2 persons to pass . . . . . .

	

. . 30
For 1 truck to pass one person-

	

24 +- maximum
one-way traffic

	

truck width

For 2 trucks to pass-one-way

	

20 +- maximum
traffic

	

truck width

For 2 trucks to pass-two-way

	

30 + the sum of
traffic

	

truck widths
Multi-usage aisle guide (these are not recom-

mended but must sometimes be employedl

For personnel passing 1 worker at
his station . . . . . . . . . .

	

42
For personnel passing 2 workers,
back-to-back at their stations . . . 48

For trucks passing 2 workers,
back-to-back at their stations . . . 60 -j truck width

LOCATING FOOD WASTE DISPOSERS

Food waste disposers can be supplied with a
number of different type assemblies making
them suitable for practically any position where
food waste occurs .
When trying to decide upon the disposer

and assembly most suitable for use at the
soiled dish table, a number of questions
should first be answered :

1 . Is there sufficient room on the soiled
dish table for a cone bowl or sink-or must
space be conserved?

2 . Will the disposer be used to handle prep-
ardtion waste in addition to the waste returned
to the dish table?

3 . Will there be a quantity of milk containers
and other paper waste to dispose of?

4 . Will More than one operator be using
the same machine?

5 . Does the dishwashing machine have
built-in prewash, or will the prerinsing opera-
tion be done over the disposer, or made a part
of a machine incorporating both features?

6. Will compartment-type trays be used?
In installations where the unloading area for

soiled dishes is very limited and the designer
cannot afford the space that a cone bowl or
sink requires, there is a disposer assembly
that takes no more space than that allowed
for a scrap-block . This would be strictly a
disposer operation .
When the food waste disposer is to be used

for disposing of both preparation waste and
table scraps, the assembly should have built-in
flexibility . A cone bowl with removable stain-
less steel sleeve offers this . With the stainless
steel perforated sleeve removed, the cone bowl
becomes a large receiving hopper-one that
accepts leafy waste with ease . With the stain-
less steel perforated sleeve and scrap-block
in position, the assembly is then suitable for
scraping of waste and control of silverware
that might accidentally be pulled or dropped
into the cone bowl .

Overhead prerinse can be installed above

the disposer if desired . However, it is difficult

to prevent the stream from traveling over the
table . Recessing the cone bowl in a shallow
sink will assist in confining the rinse -star .
When one disposer is to be used by two or

more operators, placement of the machine
and the design of the table takes on added

importance . Where two operators are to use
one machine, an island type of installation

satisfies the requirement . If more than two

operators are to be served by one disposer, a
trough is most suitable.

Knowing that the scraping of waste is but
the first step toward preparing tableware for
the washing operation and that size and type
of dishwashing machine governs the amount
of preparatory work needed, you may be inter-
ested in two machines that incorporate dis-
posers which have been specifically designed
for work ahead of the dishwasher machine .
When working ahead of a dishwashing

machine that does not incorporate prewash,
the preparatory operation must be performed
as a separate operation in the prewash sink
or as a scraping, preflushing, and disposing
and this makes for an excellent preparatory
operation . Basically this machine consists
of a wash tank, a recirculation pump, a sep-
arator conveyor, silver-salvage basin and a
food waste disposer .
The machine should occupy a position

between the point where the soiled dishes land
and where they are to be sorted while waiting
to be racked .

Since water may be used to transport waste
from the food waste disposer, this machine
first uses the water for scraping, then reuses
it as a transporting medium . For most efficient
operation, the machine should be used while
sorting, as a combined, rather than a separate
operation .

Sorted tableware that is waiting to be racked
carries sufficient water to actually soak small
pieces of food waste that may still be clinging
to the tableware .
On the dish table installations where there

will be two or more operators preparing table-
ware at the soiled dish table and where the dish-
washing machine incorporates built-in pre-
wash, a trough type scraping and disposing
operation offers speed and flexibility . The
operators then can move to the work load
rather than moving the load to some one posi-
tion . An installation of this type can be one

that uses fresh water flowing within the trough
or one where there is a large volume of recir-
culated water mixed with a small amount of
fresh water conveying the waste to the food
waste disposer .

In planning for the most suitable installation,
thought must be given to the width and length
of the trough and whether it will be straight,
L shape, or some other design .

If the trough is short and straight, a fresh
water trough installation works well . The dis-
poser is usually attached to the lower end of
the trough section and the fresh water brought
in at the opposite end and at intermediate posi-
tions along the trough . Since water is the carry-
ing agent for the ground food waste leaving
the disposer, a trough installation offers double
usage for the water as it is first used to move
the scraped waste along the trough to the
disposer . The same water is then used to trans-
port the ground waste to the sewage system .

In installations where a recirculating water
conveyor end food waste disposer is to be used
in conjunction with a trough application, the
designer or consultant is permitted to use
imagination in his planning . L-shape or U-shape
troughs serving an entire area can become
reality where there is 65 to 70 gallons per
minute of recirculated water with which to
work .
With quantities of water moving in a trough,

waste moves freely without operator assis-
tance . On some installations tableware is
actually presoaked in certain sections of the
prefabricated trough without interfering with
the forward flow of food waste to the disposer .

Vegetable Preparation

When choosing a food waste disposer for
installation for a vegetable preparation area,
the designer should keep in mind that he will
be wanting to dispose of large, leafy -sale,
and the opening into the disposer should be
able to handle this waste . He should choose
an assembly along with the disposer that offers
this convenience .
Where there is to be a fairly heavy work

load in the vegetable preparation area, some
consultants have found a two-compartment
sink desirable . The first compartment mea-
sures 24 by 36 by 6 in . It is here the trimming
and disposing of food waste takes place . The
vegetables are then rinsed in the second com-
partment that measures 16 by 24 by 12 in .
Should a designer choose to install the dis-

poserin the work table adjoining a sink, there
are a number of assemblies that are designed
for this application . Generally, the assembly
consisto of a cone bowl fitted with a rubber

scrap block . Water can either be directed into
the cone bowl through a water inlet elbow

or an elevated gooseneck . With the latter type
of inlet, the water serves a double purpose
in that the vegetables can be washed under the
stream . The water entering the disposer then
carries the ground waste through the waste
line.

Pot Sink

The pot and pan area is another location where
consideration should be given to the installa-
tion of a food waste disposer because there
is considerable amount of waste returned on
the utensils .

The disposer can be fitted with a sink drain
fitting and installed at the base of the sink
or included with a suitable assembly and made
a part of the work table adjoining the sinks .
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Area Designations
1. Warewashing

	

4. Hot Food Pick-up
2. Waiters' Pantry

	

5. Hot Food Preparation
3. Cold Food Preparation

	

6. Checking Area

Fig . 2

	

Movement through traffic aisle at the cafe/bat kitchen facilities, Hotel Commodore.

Although there is no hard and fast rule when
choosing the proper size disposer, there is a
relationship between horsepower, size of open-
ing to the disposer and the size of the grind-
ing chamber.

THE MAIN COOKING AREA

The main cooking department is the heart of
the kitchen and deserves special care in de-
signing . Both meat and vegetables are usually
cooked in this area . Serving in table service
restaurants may take place from or near this
area . In other installations, the cooked food is
transported a considerable distance to the
serving area . In general, it has been found
advisable to cook such items as vegetables in
small batches as close as possible to the serv-
ing time . This consideration requires that at
least the vegetable cooking should be done
as near to the serving area as possible. In fact,
some installations utilizing cafeteria counters
have provided small, high speed vegetable
steamers directly on the cafeteria counter.
Meats may be prepared in large batches but

the trend is towards staggering of the start
and completion of meat cooking even though
no equipment may be saved because of the
long processing time as compared to the serv-
ing period .
The trend in the design of the main cook-

ing area has been towards the provision of
roast ovens separate from the ranges . This
reduces friction between those using range
top and the oven .
The flow chart below indicates the relation

of the main cooking area to the other kitchen
departments. (Fig . 3.)

The layout of the main cooking department
varies greatly from installation to installation .
In general, the table service restaurant will
serve from this area, and this requires consid-
eration . In many cases where food is cooked
to order, insufficient refrigerated or frozen
food storage space has been provided in the
main cooking area .

Several considerations are necessary before
typical departmental layouts are presented .

1 . The broiler should be at the end of the
line--away from the traffic in front of the cook-
ing equipment . Adequate refrigeration and
work space should be provided for the broiler
operator .

Traditional French kitchen arrangements
assign the broiling, carving and roasting
duties to the broiler operator . It is not always
necessary to follow this practice in today's
kitchens.

2. Fryers may be located near the broiler if
the same person will operate them or they may
be located at the far end of the range battery.
Sufficient work table space and an area to drain
fried foods must be provided in addition to
refrigeration and in some cases freezer storage
space.

3. The steam table or serving area, if it is
to be from the same area as cooking, should
be near the broilers and fryers .

4. The space between cook's table and cook-
ing equipment should be at a minimum but
should provide for opening of range ovens,
steamers, are. If traffic or trucks are antici-
pated, greater space than normal is required .
5. All heat-producing equipment should be

vented to an effective exhaust hood . Local
laws should also be checked on this point.
6. Equipment which is placed against a wall

should have sufficient space for cleaning
behind the equipment. One to two feet are
recommended.

7. It is preferable to provide breaks in
extended cook's or serving tables for access
by rooks. Extended parallel, back-to-back
arrangements may require breaks in the equip-
ment for similar reasons.
8 . Plate warming facilities have traditionally

been placed in front of the cook's table in

waiter service restaurants . The trend, however,
has been toward provision of plate warming
facilities which are directly accessible to the
servers.

PREPARATION AREAS

Meat Preparation

The meat preparation departments take meats
as delivered and convert them into products
suitable for further processing in the main
cooking area . The specific duties of this depart-
ment have changed significantly in recent
years. There was a time when cooks did most
of the preparation at the main cooking area .
This gave way to a meat preparation depart-
ment where butchers prepared the meats for
the cooks. The meat was then issued to the
cooking department in such a ready-to-cook
quantity that portion control was readily
obtainable . The trend now, in all but the very
large installation, has been towards the in-
creasing purchase of meat in a ready-to-cook
state. The theory, which often is valid, is that
the various packing houses with their skilled
mass-production workers can perform this
operation more economically . A further benefit
is that meat storage space is decreased--often
up to 40 percent-by the purchase of ready-to-
cook meats.
The flow chart for a typical meet preparation

area with its relationships to the other kitchen
departments is shown in Fig. 4.

Holding in a refrigerated area may precede
cooking. In some instances, meats are pre-
pared a day or more prior to cooking.
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Fig . 5

Salad Preparation

The salad preparation section utilizes in-
gredients prepared in the vegetable prepara-
tion section and/or items from the fruit and
vegetable refrigerator. Some minor amount of
meet and dairy products may also be used
in various salads. In table service restaurants,
the salad departments may be included with
the pantry or garde manger . Such typical de-
partments are shown with the serving depart-
ments. Some installations, however, combine
the salad and vegetable preparation depart-
ments. In those installations using cafeteria
counters, the salads pass directly from the
salad preparation area to the counter. Pass
through refrigerators are quite useful in mini .
mizing the steps required to service the cafe-
teria counter especially if salads will be pre-
pared during the serving period .
The flow chart (Fig . 5) for a typical prepara-

tion area shows the relationship of this depart-
ment to the other kitchen departments . The
number of trips, method of transportation and
amounts which are to be transported between
the departments should determine the relative
location of the salad preparation area . For
example, if salads are to be made with a con-
stant flow of materials from the vegetable
preparation department and a storing of com-
pleted salads in mobile refrigerated trucks
until ready for moving to the service area,
then the location of this department should
be as close to the vegetable preparation depart-
ment and refrigerator as possible. With such a
production system, it is not necessary to locate
this department near the service facilities .
On the other hand, supplies may be batch
delivered end a constant flow of salads to the
serving areas will be maintained . For such an
operation the location of the salad preparation
area should favor the serving facilities .

The work methods to be followed in the prep-
aration of salads determine the precise layout
of this department . As with the other kitchen
departments, food should flow as much as pos-
sible in a continuous direction from the start
of the department through processing and on
to the next department . Some installations,
especially those processing large numbers of
the same or similar salads, are able to apply
the principles of mass production and mass
assembly to the design of the salad preparation
department .

Vegetable Preparation

The vegetable preparation department prepares
fresh vegetables for cooking and salads . In
some installations, as previously noted, vegeta-
bles used in salads are prepared in the salad
preparation department . Prior to the layout
of this department, the precise functions and
operations which will be performed should be
determined .
The flow chart for the vegetable preparation

area (Fig . 6) shows its relationship to the other
departments in the kitchen .

In many instances vegetables are prepared
the day before their usage by the salad and
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Fig . 6

each filling container is put in its customary
place.
The "in-use" bread supply should be kept

at the left of the sandwich board. Many food-
service establishments use a container which
holds 3 to 4 varieties of bread or a self-leveling
bread dispenser which moves each slice into
position .
For the efficient handling of serving plates,

there is a self-leveling dish dispenser, which
allows the dishes to "pop" into position . This
equipment can be recessed at the right hand
corner of the counter top for the final step in
sandwich preparation. These dispensers are
available with hot or cold controls .

Select toasters and grills for performance,
capacity, thermostatic controls, and easy clean-
ing. Production volume is the determining
factor in their size and arrangement, but acces-
sibility to the worker is of prime importance .
Adjacent to the sandwich center should be

a double compartment sink . In installations
where the salad and sandwich centers are adja-
cent, this sink can, of course, serve both units.
Provide an accessible storage area for small

working tools, such as knives, spatulas,
scoops, spoons, cutters, and other related
equipment.
The layout of a sandwich center must often

fit different shaped spaces . The equipment
listed above can be arranged in a straight line,
a U-shape, a circle, a corner, or as an aisle.
In each available space, the equipment should
be arranged as efficiently as possible .

WORK FLOW IN OTHER AREAS

Serving Facilities

The type and arrangement of serving facilities
varies greatly from installation to installation .
Restaurants use pantries and range batteries .
Employee feeding facilities use cafeterias,
snack bars, etc . Hospitals use tray makeup
conveyors, cafeterias for employees and staff,
and sometimes decentralized tray makeup
facilities as floor pantries .
The major service departments in a table ser-

vice restaurant are the range battery and
pantry. The departmental layouts for the main
cooking department illustrate typical arrange-
ments of this area with provisions for service .
The pantry and cold service are often united
in one area of the kitchen. In other installa-
tions, salads and cold meats are prepared in
one area and desserts, beverages, and some
other items in the pantry .
The trend seems toward the combination of

these two areas and toward the movement of
many of the pantry items as rolls, butter and
beverages to waitress stations located at
strategic points in the dining room . Self-service
of salad, cold meat and pantry items by the
waiters and waitresses is ever increasing in

main cooking units. In such cases the prepared
vegetables must be stored in holding refrigera-
tors . The vegetable refrigerator is usually used
for this purpose, but very large installations
and those installations which do not have the
walk-in refrigerators on the same floor as prep-
aration and cooking will provide holding
refrigerators.
The layout of the vegetable preparation

should follow as closely as possible the pro-
cessing steps. Typical layouts vary depending
on the state of the raw materials and the opera-
tions to be performed.

Sandwich Stations

Efficient food production requires planned
arrangement of equipment. The size of the
operations to be handled will determine dimen-
sions. It must provide ample space for ingredi-
ents, tools and a logical work flow . The height
must permit the worker to maintain good
posture, use the least amount of energy, and
stand in a relaxed position . Where short
handled tools are used, the average recom-
mended height is 36 in . Alto- adequate toe
space at the bottom edge of counter. The width
of the work counter must provide comfortable
reaching areas, without the necessity of the
worker stretching . Sixteen inches from each
elbow in all working directions is the average
comfortable reaching areas, without the neces-
sity of the worker stretching .
A counter top of hard maple or synthetic

rubber-plastic composition is preferred . If
the installation has a metal or other top, a
large cutting block with a hard surface can be
placed on it . Have counter top project at least
1'/ inches beyond the front of unit to prevent
crumbs from collecting on shelf or door gasket
below.
Provide a food-waste container recessed

in the right hand side of the counter for "as
you go" cleaning of the working surface . It
should be easily accessible for removal,
emptying and cleaning .

Both the placement angle of the filling con-
tainers and their sequence arrangement for left
to right working of the sandwich maker will
streamline operations . The fillings are more
accessible if the containers tilt slightly forward
toward the worker . Spreading of sandwiches
is an automatic reach-end-touch procedure if
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The large operation utilizing horizontal con-
veyors can apply industrial engineering
principles to the breakdown of patron or patient
trays.
Glass washing, long a major problem in food

service, is now being better handled largely
through the control of washing, rinsing and
water additions . In most instances, it is not at
all impractical to wash glasses in the same
machine as dishes, if they are washed shortly
after the water has been changed. Other instal-
lations utilize a glass washer with a separate
soiled glass table or use the same tables as
for soiled dishes .
Some installations, especially larger hotels,

find it necessary to provide a separate silver
room where hollowware may be correctly
cleaned, burnished and maintained . Such an
area usually can provide a better means for
control of expensive silver .
The flow chart (Fig . g) shows the typical

relationship of this department to others within
the food service installation .

table service restaurants, especially it speed
of service and minimization of kitchen workers
is of importance .

Bake Shop

Of all the preparation departments which might
be located away from the main kitchen, the
bake shop is usually least affected by such a
location . The major differences of a remote
bake shop are the requirements of additional
pot washing and refrigeration facilities . Ovens
should then be located in the bake shop, and
this usually prevents their dual usage by the
main cooking department .

Though some food service installations still
prepare their own yeast breads, it is generally
advisable to have this service rendered by a
commercial bakery . Sorne bakeries will prepare
yeast breads to special order if demand is suf-
ficient . The completely self-contained installa-
tions and some of those featuring specialties
do-and will continue to--prepare their own
yeast breads .
Many installations do prepare pastries on the

premises .
Successful freezing of prepared items for

baking has enabled the typical shop to become
much more efficient in recent years. Studies
have shown that freezing of some items may
even be helpful with respect to the quality of
the finished product. This has made it possible
to prepare relatively large quantities of an item
using mass production techniques of prepara-
tion and baking them as needed. For such as
operation, a freezer capable of freezing as well
as storing prepared items is necessary- Such
a freezer is called a sharp freezer.

In general, the bake shop should be near the
storage area, both dry and refrigerated, and
near the pot washing area . Location near serv-
ing facilities is of relatively minor importance
if mobile racks are used to transfer sufficient
quantities of baked goods to minimize the num-
ber of trips required . The flow chart (Fig . 7)

shows the relationship of the typical bake
shop to the other kitchen departments.
The layout within the bake shop should fol-

low the typical processing steps as much as
possible . The oven should be near the landing
table with sufficient space in front of the oven
to remove baked goods with a peel which
reaches to the innermost corners of the oven .
In general, as much clear space should be pro-
vided in front of a bake oven as the bake oven
is deep, front to back . The proof box should be
near the oven as should the baker's table . The
mixer, pastry stove or hot plate and steam-
jacketed kettle, if used, should be near the
baker's table.

The flow chart for a typical pot washing
department is shown in Fig . 10 . Note that pot,
pan and utensil storage, while not shown on
the flow chart, must be considered . This is apt
to occur in each department from which pots
arrive and in two places in the pot washing
area : prior to cleaning and subsequent to
cleaning .
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Fig. 10

Fig . 9

Pot Washing

Many smaller installations try to utilize the
same sinks for pot washing and vegetable or
salad preparation. This practice is not recom-
mended . A minimum of two compartments-
preferably three compartments with a grease
or skimmer compartment between the first
two compartments-is recommended. The
main cooking, baking and serving departments
are the major source of pots, pans and other
utensils . In many installations, a relatively
large storage area for soiled pots is required
as they are not washed at the same time as
received in the pot washing department . This
is especially true if the same personnel operate
the dishwashing machines and the pot washing
department .

Fig . 8

Refrigerated Storage

The production processes in a kitchen are char-
acterized by relatively few receipts of refrig-
erated supplies compared to movements
between the refrigerated storage area and the
preparation departments. For this reason, it
is suggested that location of the refrigerated
storage be close to the preparation depart-
ments (see Fig. 8) .

In some instances the flow chart will be trnod-
ified by preparation procedures which are to
be followed . For example, some installations
will partially prepare vegetables prior to
storage.
Too often when the refrigerated storage

areas and preparation departments are located
on different floors, the time required to wait
for elevators is excessive.

Another arrangement is to have the refrig-
erated storage and preparation departments
near receiving, then move to the final prepara-
tion and production departments. This arrange-
ment is better than that above but is still limited
by vertical transportation . An advantage of
such a location is that the part of the meat
and vegetables which is scrap is closer to the
garbage storage area .

In general it is recommended that the freezer
storage open into a refrigerator rather than
directly into the warmer kitchen . With such
an arrangement, the refrigerator might be made
for dual purpose usage, as a refrigerator or
freezer . This will probably be quite useful
in the future with the trend toward increasing
usage of frozen foods. An alternate location of
the storage freezer is near the main cooking
area . This minimizes the distance traveled
on the part of the cooks in obtaining food which
is purchased in a ready to cook state .

Dishwashing

In the past, extreme emphasis was placed on
locating this department either adjacent to a
cafeteria service dining room or as the first
"port-of-cell" in a kitchen serving a table ser-
vice dining room . With the increasing usage of
vertical and horizontal conveyors, this be-
comes of lesser importance, and increasing
attention can be placed on locating the dish-
washing area near the location of dish usage-
the serving and/or preparation areas as the
mode of operation dictates . It is not unusual,
nor impractical, to locate the dishwashing on
a floor other than the dining room floor.
A separate dishwashing room which is well

ventilated, lighted and has noise-absorbing
surfaces will be found a great aid in lowering
the high--often objectionably high-noise level
commonly found in kitchens .

Fig . 7
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By Max Fengler

KITCHEN PERSONNEL AND THEIR
FUNCTIONS

. Chef de cuisine (kitchen chef) is responsible
for purchase of goods, cost control, setting up
the menu, and supervision of personnel and
hygiene in the kitchen area .

. Sous-chef (kitchen chef's assistant) represents
the kitchen chef in his absence; in a large
organization, he fakes over some of the chef's
duties .

. Saucier (sauce cook) prepares all sauces and
the meals that go with them, as well as all fish
dishes (although in large organizations there is
a poissonier); he is responsible for the work at
the kitchen range, and in medium-sized
establishments he assumes the functions of the
chef's assisant.

. Rotisseur (roast, fry, and grill cook)
In large restaurants, there is, in addition, a
grilladin .

. Entremetier (soup, vegetable, and side-dish
cook)
In large restaurants a potagier prepares soups
and broths .

. Garde-manger supplies the ready-to-cut
meat and fish preparation, the cold appetizers,
hors d'oeuvres, and salads . In large restaurants,
this work is divided between the hors d'oeuvrier
(appetizer cook) and the boucher (butcher) .

. Pâtissier makes cookies, cakes, ice cream,
and other desserts ; in large restaurants, the work
is divided among the glacier (ice cream maker),
confiseur (fine pastry cook), and boulanger (baker
of bread, rolls, and other baked goods) .

. Commis (junior cook) is available to chefs
of sections .

. Salad man or girl produces and serves various
kinds of salads and in some restaurants is
responsible for the smorgasbord (hors d'oeuvres)
and is subordinate to the gardemanger .
. Casserolier cleans, cares for, and services all

pans, cooking equipment, and kitchen machines .
. Kitchen boy cleans the kitchen, helps with

the preparation of dishes, and has other duties .
. Contrôleur is in charge of supplies, controls

their placement and storage, and does the
inventory bookkeeping .

. Gouvernante accepts goods, exercises
control, supervises the economat, dry storage,
linen, and cleaning materials, and hands out
staples .

. In European restaurants, the bar lady is
responsible for all beverages and often is the
representative for the management, and, in
smaller restaurants, oversees the waiters.

. Argentier is responsible for the care of silver .
" Office boy
. Dish washer

Restaurant Architecture and Design, Universe Books,
New York, 1971 .
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Fig. 3

	

Large restaurant kitchen for res-
taurants with many private party and
conference facilities or with commissary
and catering capacity for other busi-
nesses. Suitable also for large hotel
with large restaurant for the general
public. Capacity: 800-1,000 persons
(e .g., 200 seats and fourfold reoccu-
pancy) . Waiters' passageway: tangen-
tial, with food buffet situated in front.
The waiterhas access to beverages and
other items from the waiters' passage-
way in the kitchen and from the dining
room side as well . The buffet looks over
the dining rooms. Kitchen : Linear ar-
rangement with fitted berths for large
apparatus. See Legend for explanation
of numbers..

Fig. 1

	

Hotel or restaurant kitchen or French restau-
rant of high standard. Capacity for main meals:
Hotel-100-200 persons/menu, 100 persons/is to
carte.

	

Restaurant-200-300

	

persons /mealtime
from 11 :30 to 1 :30. Waiters' passageway : tangen-
tial . Kitchen : Linear arrangement with large instal-
lations in the rear. See Legend for explanation of
numbers.

Fig. 2

	

Hotel or restaurant kitchen. Ca-
pacity: With this layout, a 200-seat res-
taurant will be able to handle three full
sittings. This layout can also take care
of a hotel with 100 guests and can also
accommodate a restaurant open to the
general public, an outdoor restaurant,
and a private dining area for parties
and conferences (altogether, 400
guests) . Waiters' passageway : in the
center . Kitchen : Linear arrangement
with large installations in the rear. See
Legend for explanation of numbers.
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Legend for Restaurant and Hotel
Kitchen Layouts (Figs. 1 to 6)

(Layouts : Scale 1 :300)
1 . Waiters' passageway-meal and beverage

counter-dish return
2 . Dishwashing area (dishes, glasses, silver)
3. Beverages-preparation and serving
4. Pastry (cookies, cakes, ice cream, dessert)-

preparation and serving
S. Cold kitchen (cold appetizers, salad, fish)-

preparation and serving
6. Warm kitchen-saucier/r6tisseur area (sauces,

roasts, grill, fish)-preparation including large
apparatus area and serving

7 . Warm kitchen-entremétier area (soups, vege-
tables, entrées)-preparation including large
apparatus area and serving

8 . Pot and pan washing-casserolier area
9 . Vegetable preparation
10 . Meat preparation
11 . Vegetable cold %forage
12. Meat cold storage
13. Economat (dry storage)
14. Beverage cold storage
15. Linen, dish, cleaning supplies storage
16. Staple goods storage
17. Goods acceptance and control
18. Empty goods and garbage collecting rooms

Fig . 7

	

Snack bar (Pub, tavern, bistro, café, or restaurant). Capacity:
55-60 seats (five- or six-fold reoccuponcy over lunchtime, twofold in
the evening ; al other times, a well-run café, cake, and snack business).
The kitchen deals primarily with ready-to-serve articles. In a city busi-
ness with daily delivery, the storage space does not have to be espe-
cially large .

Legend :
1 . Meal and beverage serving counter
2. Dishwasher
2a . Dish return
3 . Beverage buffet with mixer, toaster, ice-cream container, etc.
4 . Oven and small pastry station
S . Garde-manger
6 . Saucier/r6fisseur
6/7 . Range
7 . Entreméfier
7a. Cooking vat and high-performance steam cooker
6/7b. Warming cupboard and warm serving counter with warming

lamps
8. Pot and pan washing
11 . Storage, empty goods, office ; instead of cold storage rooms-

cold storage and freezer cupboards
19. Employees' toilets
G1 . Bar counter-also for meals
G2 . Dining room with table seating
G3 . Guests' toilets/make-up room/telephone booths
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Fig . 6

	

Large restaurant kitchen for restaurants with many auxil-
iary rooms, bowling alleys, garden, and a snack bar projecting
into the main dining room . Suitable for a highly frequented city
restaurant or for an excursion spot with various conference rooms,
etc . Capacity: 1,000-1,200 persons. Waiters' passageway : tangen-
tial. Buffet and washing-up zone (dish return) placed in front . The
waiter can pick up drinks and other items at two places in the
kitchen, the drinks coming partly from the bar. Kitchen : Warm
kitchen as wall structure with central serving area; cold kitchen
and pastry area divided with two serving areas each, symmetri-
cally arranged . See Legend for explanation of numbers .

Fig. 5 Restaurant kitchen . Capacity: This ar-
rangement is conceived for a very busy city res-
taurant of good quality (approximately 600 per-
sons-e.g., 150 seats with fourfold reoccupancy) .
Waiters' passageway : in the center. Kitchen : The
cooking, roasting, grill, and frying apparatus are
planned as wall structures . See Legend for expla-
nation of numbers.

Fig. 4 Restaurant kitchen especially suited
for city or excursion restaurants . Capacity :
as in Fig . l . Waiters' passageway : tangential .
Kitchen : The cooking, roasting, grill, and fry-
ing apparatus are planned as wall structures.
See Legend for explanation of numbers.
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Restaurant with finger-shaped bar and automas for quick lunch
service in restaurants for passersby, cafeterias, department stores,
highway restaurants . Capacity : 500 persons per hour . Kitchen : prepara-
tion of precooked meals, salads, and ice cream .
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Legend :

1 . Service passage for U-shaped or finger-shaped counter
l d . Automats for self-service
2 . Connection of two fingers with dishwasher having two covers

serviceable on both sides; adjoining are two sinks each
3 . Coffee machine, refrigerators, soup vat storage
4/S. Salad and ice cream preparation
4/Sa . Cold counter-salad, ice cream, dessert
6/7. Frying pan, soup cooker, and other cooking equipment
6/7a . Warm counter-bain-marie, fryer, grill plates
11 . Economaf, cold storage, and freezer space, staples room (deliv-

ery, empty goods room, office, personnel cloakrooms and washrooms
not included)
G Guest rooms with standing room and seats (automat service with

disposable dishes)

Legend :

Id. Self-service buffet with grill and fry unit
le. Salad dressings, spices, cutlery reserves
l f. Cashier
2 . Dishwasher
2a. Dish return
3/4 . Sandwich unit, cakes, ice cream, coffee, beverages ; service

available at an outdoor cafe
So. Cold preparation table
6/7 . Defrosting, warming-up apparatus front, serviceable on two

sides (convection ovens, heating appliances for the Nacka system or
Régéthermic ovens)

11 . Cold storage and storage (varies in size according to system
of servicing and rhythm of delivery)

11a . Refrigerator front, serviceable on two sides
l I b. Delivery, empty goods, intermediary storage, personnel cloak-

room
12. Kiosk-sales on the inside and to customers on the street
E 1 . Entrance from street
E2 . Entrance from building (department store, office building, etc.)

Commercial
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Fig . 8

	

Self-service restaurant suitable for department stores or office
buildings. Kitchen : no independent production ; outside delivery and
preparation via deep-freeze, boiling-in-the-bag (Nacka), or Régé-
thermic methods .
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Fig . 10

	

Restaurant for travelers (Highway restaurant, or café-restau-
ranf at a busy intersection in the city) . Capacity :

. Snack-45--50 seats (200 persons every hour)

. Restaurant-80 seals-(two- or threefold reoccupancy during
meals; of other times, coffee, ice cream, pastry, and sandwich ser-
vice)

. Grill--10 seats (one- or twofold reoccupancy, high standard ser-

vice) Kitchen : linear-wall arrangement, approximately equal bal-
ance between freshly prepared meals and ready-to-serve meals .
Storage, empty goods, and personnel cloakrooms in the cellar.

Legend :

1 . Waiters' passageway
la. Service corridor for snacks, and cold meal and pastry-serving

counter for restaurant
1/3 . Waiters-Beverage self-service
2 . Dishwasher
4 . Pastry
S . Cold kitchen
6/7 . Warm kitchen (roast, grill, fry), bain-marie in the serving

counter
6/7a . Cooking and frying apparatus (2 vats, 1 pan)
8. Pot and pan washing
9/10 . Meat and vegetable preparation
11 . Storage for the day
l la . Cupboard group, cooled and not cooled
12 . Kiosk facing the street
12a . Cigarette machine
17 . Goods delivery
17a . Office
17b . Elevator to cellar
19 . Employee toilets
G 1 . Snack area with about 40 seats and seats at the bar
G2. Restaurant
G 3 . Grill restaurant, possibly with small bar for espresso coffee,

aperitifs, whisky, and other spirits
G4. Guests toilets

Fig. 11

	

Large hotel-restaurant kitchen also for large restaurants with
some auxiliary rooms and with outside deliveries or production for
other organizations (variant of Figs. 3 and 6) . Capacity : 800-1000
persons. Waiters' passageway : in the center, with a special serving
link to the garden (or, for instance, to a bowling alley) and directly
connecting to the auxiliary rooms . Kitchen : Linear arrangement with
rear side of large apparatus.

Legend:

1 . Waiters' passageway
la . Meal and beverage serving to garden
lb . Access to auxiliary rooms
2 . Dishwashing area
3 . Beverage serving area
3a . Beverage cold storage (day cellar)
4 . Pastry
5 . Cold kitchen
6 . Warm kitchen-saucier/rufisseur area
7 . Warm kitchen-entremétier area
8 . Pot and pan washing
9 . Vegetable preparation
10. Meat preparation
11 . Cold storage and storage rooms
11 a . Accesses to delivery, empty goods room, and intermediary stor-

age, office, personnel cloakrooms and toilets
S Service accessories (cash register)

Fig. 12

	

Café-restaurant with tearoom, or a city restaurant in a busy
district .

. Café: alcohol-free beverages, except for bottled beer ; pastry and
small meals-cold and warm

. Tearoom: alcohol-free beverages, pastry, sandwiches. Capacity :
About 150 seats (continuous service from early morning to midnight
or later) . Kitchen : extensive use of precooked meals; little storage .

Legend :

1 . Waiters' passageway
la. Serving stations and cash register
2. Dishwasher
3. Beverage buffet with mixer, toaster, ice cream container, etc.
4. Pastry
4a. Pastry oven
5. Sandwich unit
6. Defrosting and heating equipment, soup vats
7 . Oven, grill, frying apparatus
8 . Pot and pan washing
11 . Day stores, empty goods (staple goods in cellar)
15 . Linen storage
17. Delivery
170 . Office
19. Employees' washrooms, cloakroom for waiters (cloakroom

and washrooms for kitchen employees in cellar)
G 1 . Tearoom
G2. Caf6-restaurant
G3 . Terrace or garden
04. Washrooms
G5. Telephone booths
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Fig . 13 Student dining hall or cafeteria with two-sided self-service buffet and conveyor
belt. Capacity : 12 persons per minute X 2 -_ 24 persons . Without cash payment: hourly capacity,
1,400 persons . With cash circulation : hourly capacity, 1,100 persons. Seating : at least 340
seats . Kitchen : fully equipped linear arrangement, planned for automatic equipment .

Legend:

la . Platter and cutlery trolley
Ib . Distribution help, regulation of conveyor-belt speed, dietary food storage
lc . Conveyor belt for standard menu
Id . Self-service buffet-Menu :

1 soup of the day

	

various salads
1 stew

	

various desserts
1 standard menu

	

dairy products
1 dietary food

	

5 cold beverages (beer, wine, carbon-
2 cold meals

	

ated beverages, juice)
le. Salad dressings, condiments, cutlery
If. Cash register
2. Dishwasher

2a. Soiled-dish conveyor belt
4 . Pastry
5 . Garde-manger
So. Portioning table for cold meals, salads, and desserts
6 . Roast kitchen, possibly with roasting outomats
6a. Warm-storage trolleys-portioning of meat, sauces, dietary foods
7. Cooking kitchen, possibly with automatic steam cookers
7a. Warm-storage trolleys for portioning of vegetables, entries
9. Vegetable preparation
10. Meat preparation
11 . Access to the storage rooms, delivery, and auxiliary rooms

Fig. 14 Student dining hall or cafeteria with four self-service buffets . Capacity : at least
1,500 persons per hour . Seating: at least 400 seats . Kitchen : outside delivery of meals with
standard or conveyor-type elevator .

Legend:

Id . Self-service buffet-menu as in Fig . 13
Ia . Circular device for salad dressings, condiments, extra cutlery, etc .
If. Cash register
lg . Preparation table with trolley stand
2 . Dishwasher
2a . Soiled-dish return
11 . Standard or conveyor-type elevator connection to meal-preparation kitchen
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Fig . 15

	

Student dining hall or cafeteria with self-service carrousel. Ca-
pacity : after the initial phase, 1,400 persons per hour. Seating : at least
400 seats. Meal delivery from a central kitchen-deep-freeze, boil-in-
the-bag (Nacka), and R6githermic system .

Legend :

17 . Linear-arrangement kitchen with automats . For large output, there
are appropriate appliances for steaming and baking.

18 . Linear-arrangement kitchen with transport-equipment system. In
the foreground : dish washing ; soup, vegetable, and entr6e vats; stove
for general purposes and dietary foods ; sauces and meats .

19. Three-tier carrousel (Maison Tricault, Paris) of 2-meter diameter,
with a troy slide .

ld . Self-service three-tiered carrousel
Below : 2 cold dishes, various salads, desserts (partly on ice)
Center : warm meals, 3 warm dishes, 2 grilled or fried dishes (with
warming lamps above)
Above : sandwiches, pastry, etc.

to. Salad dressings, condiments, extra cutlery, etc.
If. Cash register
2. Dishwaster (stacking area, 3 tanks, drying zone)
2a. Soiled-dish conveyor belt
3. Beverage self-service area
So. Portioning table for cold dishes and salads
5b. Portioning table for desserts, sandwiches, etc.
6/7 . Warming and defrosting appliances
6/7o . Portioning table for warm meats
On. Trolley storage
11 . Meal delivery from the central kitchen, access to the supply and

auxiliary rooms
Ila . Storage cupboards for cold goods and other goods delivered

from the central kitchen
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By FRANK MEMOLI

CORE LOCATION

Central (Interior)

This location has a number of advantages .
It allows all window space to be utilized as
rentable office space and depending upon the
configuration of the building plan will permit
offices of varying depths to receive natural
light . The central location is also extremely
convenient in terms of access and in some
cases may be equidistant for all sides. This
simplifies area division and provides good
flexibility of tenant distribution in the same
way, Horizontal utility runs may also be rela-
tively equidistant from the core . Combined
with a square building plan, bearing exterior,
and core walls this location permits a floor
plan free of columns and thus totally flexible
for office layout .
While this core location has definite ad-

vantages, it also has some drawbacks. One
disadvantage is that the central interior location
limits the depth of offices in the midzone of
each floor, thus affecting the element of flexi-
bility in office layout . Another floor-area-con-
suming characteristic of this core is that it
requires an access corridor around its perim-
eter .

Off-Center (Interior)

Like the central-interior core, the off-center
interior core permits all window or building
perimeter space to be used for offices . How-
ever, it presents somewhat more flexibility in
maximum depth and arrangement of spaces .
This can be particularly desirable where large
open spaces such as secretarial or clerical
pools are required . It also affords the oppor-
tunity of developing small secluded spaces in
the relatively narrow portion of the floor plan
where the core is closest to the exterior walls .
This core location may present some prob-

lems of access . Because it is off-center, it is
somewhat remote and thus less convenient to
the far sides and corners of the building . If
there is multiple-tenant occupancy on any
given floor, a long access corridor will be re-
quired as will be a perimeter corridor around
the core itself . The off-center location may
also lessen flexibility of tenant distribution .

Split (Interior)

The principal advantage of a split core is that
it virtually eliminates the need for a peripheral
corridor on the core . Access to this core is
from the area between its split elements and
not from the area around its edges. This permits
more flexibility of floor-area division, leaving
even the area immediately adjacent to the core
available for office space. Depending on the
width of the access space in the center of the
core, this space may be put to different uses
on different floors . At the ground, or entry,
level this area can become a lobby, while on
floors where elevators do not stop this space
can be used for additional office space.
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Exterior

Unlike the three interior core locations dis-
cussed, the primary advantage of an exterior
core arrangement is that it leaves the entire
floor area of the building available for tenant
use. In addition, the core does not complicate
the floor plan either functionally or structurally .
With this type of arrangement, maximum flexi-
bility is achieved with respect to tenant dis-
tribution, office depth, and layout . Since the
core creates a "dead wall" or portion thereof,
it may be used as a buffer between the building
and an adjoining property which may have
objectionable characteristics . Location on the
outside of the building also permits the core
to act as a point of transition between one build-
ing and another of possibly different scale.
Some problems are also created by placing

the core on the outside of a building . The
primary drawback is that, in the case of multi-
tenant occupancy, the core requires a long
access corridor lessening flexibility of tenant
distribution . In addition, the core occupies
desirable window space so that the offices
immediately adjacent to the core may not re-
ceive any natural light .

GENERAL PRINCIPLES

Work Flow

The relationship of individuals, as determined
by operating procedures, must be the gov-
erning factor in any layout . The development of
a layout which conforms to and complements
the predominant work flow requirements of an
office is perhaps the most important phase of
space planning . By the systematic study of the
operations, processes, and procedures in-
volved in individual (or group) tasks, the
planner can assist management by providing
work station patterns which ensure a smooth,
straight-line flow of work. It should be under-
stood that space planning does not conflict
with or overlap the field of methods and sys-
tems analysis . The role of the space planner is
to gain a knowledge of the functions, as devel-
oped, and to translate them into the best space
layout possible within the limitations imposed
by building characteristics, fiscal allotments,
etc.

Straight-Line Principle In a well-planned office,
paper goes from one desk to another with the
least amount of handling, traveling, and delay .
Work should progress in a series of straight
lines with a general forward movement, avoid-
ing cries-cross motion and backward flow .
When the layout is being developed, the flow
pattern can be traced from desk to desk . Cau-
tion must be exercised, however, since the
straight-line work principle cannot be adapted
to all activities, particularly those headquarter
or departmental offices whose staff activities
do not lend themselves to assembly-line proc-
essing .

Guide for Space Planning & Layout, General
Services Administration, Public Buildings
Service, Washington, D .C .

Work Stations

All work stations, whether in a private office or
in open space, are reduced to units of furniture
and equipment. See Fig. 1 for the work sta-
tions most frequently used . The basic unit
of work stations are desks and therefore re-
quire the most consideration . The following
general rules are applicable in positioning
desks :

1 . Desks should face the same direction un-
less there is a compelling functional reason to
do otherwise. The use of this technique pro-
vides for straight work flow patterns, facili-
tates communications, and creates a neat and
attractive appearance .
2. In open area, consideration should be

given to placing desks in rows of two. This
method will permit the use of bank-type parti-
tions as a divider for those activities which
require visual privacy while still obtaining
maximum utilization .

3. Desks should be spaced at a distance of
6 ft from the front of a desk to the desk behind
it . This distance should be increased to 7 ft
when desks are in rows of two, ingress and
egress is confined to one side of the aisle, or in
instances where more than two desks side by
side cannot be avoided.
4. In private offices the desk should be

positioned to afford the occupant a view of the
door .

5. In open work areas the supervisor should
be located adjacent to the receptionist or
secretary Access to supervisory work stations
should not be through the work area .

6. Desks of employees having considerable
visitor contact should be located near the of-
fice entrance . Conversely, desks of employees
doing classified work should be away from
entrances.

"Executive Core" Concept

Most new building designs produce a block-
type structure which is well lighted and air
conditioned, and which is divided by a few
access corridors radiating from a central ser-
vice core . This type of construction permits
development of space plans based on the
"Executive Core" concept. This concept, or
technique, places all or a majority of the pri-
vote offices in the core area and allocates space
along the building perimeter for others . It has
proved very satisfactory in many cases where
it has been used and has potential in most new
buildings in which large, or relatively large,
groups of "lower echelon" employees will be
housed .
This concept arises from the premise that

employees performing routine tasks which
keep them at their desks almost the entire work
day require the psychological advantages of
window space. On the other hand, supervisors
and executives are frequently called upon to
leave their offices for meetings, supervisory
tours, etc., and interior offices, if properly
designed and decorated, are completely accep-
table for them . Also, the occupants of private
offices generally receive the greatest number
of visitors ; in fact, the need to receive many
visitors is perhaps the justification most fre-
quently given for private offices . The location
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of private offices in the core facilitates the han-
dling of visitors and keeps them from the gen-
eral work areas .

Other Planning Considerations

The application of the following considerations
will assist the space planner to attain func-
tional effectiveness in the final layout :

1 . Employees performing close work should
be in the best-lighted areas . Glaring surfaces
which affect vision should be identified and
corrected .

2 . Clothes lockers in an office layout are
out of date and wasteful . Large rooms or open
areas should be provided with hanging space
for coats and shelves for hats, packages, and
other material . Space not suitable for work
stations should be used whenever possible .

3 . Heavy equipment generally should be
placed against walls or columns in order to
avoid floor overloading .

4 . Be safety conscious . Do not obstruct
exits, corridors, or stairways . Comply with
fire safety codes governing aisles, exits, etc .

5 . Where frequent interviews with the gen-
eral public are required, as in personnel offices,
the use of interview cubicles should be consid-
ered . Such cubicles need only be large enough
for the interviewer, the applicant, and a small
desk or table .
6 . In operations which require employees

to work away from their office, with only infre-
quent visits there to file reports, ate ., consid-
eration should be given to assigning two or
more employees to each desk . Other consid-
erations include the provision of 45-in . desks
and the use of common work tables, with the
assignment of file cabinet drawers to each
employee in which to keep papers, etc .

Private Offices

The private office is the most controversial
problem facing the space planner . The assign-
ment of private offices and the type of parti-
tioning to be used are issues to be settled by
top management acting on the advice and rec-
ommendations of the space planner . Private
offices should be assigned primarily for func-
tional reasons, i .e ., nature of work, visitor traf-
fic, or for security reasons . When private
offices are provided, they should be only large
enough for the occupant to conduct his normal
business with a reasonable degree of dignity
(Fig . 2) . The following are some of the factors
requiring consideration prior to making the
assignment :

Classification Grade The necessity for a private
office cannot be directly related to the classi-
fication grade of the employee .

Supervisors in Open Specs Supervisors who are
working with their employees, rather than
planning for them, should generally be in the
same room or open space with them . The
supervisor may be separated from the balance
of his section by a distance of several feet
which permits a degree of privacy .

Prestige A frequent justification for a private
office is to impress visiting representatives of
industry, and the general public, with the
importance or dignity of the official being con-
tacted . Recent studies of office planning in
private industry tend to refute such a position .
They show many highly paid employees housed
in attractive open space . Moderately sized pri-
vate offices are provided only for upper-echelon
officials . The offices of many top executives
of large, nationally known companies are less
than 250 sq ft each . The provision of a private
office, or too large a private office, for a Gov-

ernment official may give the taxpayers an
adverse impression .

Security Requirements The space planner hears
many reasons why people in Government need
places where confidential discussions can be
held and a variety of suggestions as to how
this should be accomplished . The private office
is the most popular, if not always the most
practical, solution . The Federal establishment
undoubtedly has a greater problem in this
respect than many branches of business .

In addition to the security requirements, the
Government is faced with privacy situations
involving investigative agencies and other
activities which have occasion to inquire into
the most confidential aspects of individuals'
personal lives and the operations of business
concerns. There is no question as to these per-
sons' entitlement to reasonable privacy regard-
less of whether they are summoned to the
office, appear voluntarily to render assistance,
or avail themselves of services offered by the
agency . There are alternatives, however, in
determining the methods to be used to satisfy
the various requirements

Sizes of Private Offices

	

It is desirable that private
offices be a minimum of 100 sq ft and a maxi-
mum of 300 sq ft each in size, depending upon
the requirements of the occupant . See sketches
of most widely used private offices . Only in
cases where it is necessary for the occupant
to meet with delegations of 10 or more people
at least once a day should the size approach
300 sq ft . For the average Government func-
tion, the private office should not exceed 200
sq ft .

Semiprivate Offices

The semiprivate office is a room, ranging in
size from 150 to 400 sq ft, occupied by two
or more individuals . These offices can be
enclosed by ceiling-high, three-quarter-high,
or bank-type partitions . Examples of semi-
private offices are shown . Because of the loss
of flexibility introduced by the use of the
partitions required to enclose these offices,
the same rigid review given private offices
should be employed . Generally, the need to
house members of a work team or other groups
of employees assigned to a common teak is
an acceptable justification for semiprivate
acccr111nrodations .

General or Open Space

The following paragraphs describe some of the
factors affecting good office layout in general
or open space :

General "General office space" refers to an
open area occupied by a number of employees,
supervisors, furnishings, equipment, and
circulation area . Large open areas permit
flexibility end effective utilization, aid office
communications, provide better light and
ventilation, reduce space requirements, make
possible better flow of work, simplify super-
vision, and eliminate partition costs . In many
cases, however, open-space housing for more
than 50 persons should be subdivided either
by use of file cabinets, shelving, railing, or
low bank-type partitions .

Open-Area Work Stations The space allocated to
these work stations is based on the furniture
and equipment necessary to perform the work
assigned as well as on circulation area . The
space assigned to any specific work station
may be increased due to special furniture and
equipment requirements associated with the
particular position .

Circulation

This is the area required to conveniently
permit ingress and egress to work stations .
The size of an aisle should be governed by
the amount of traffic it bears . The following
standards with regard to internal circulation
will be applied in space planning surveys :

1 . Aisles leading to main exits from areas
which carry substantial traffic (main aisles)
should be 60 in . wide .

2 . Aisles which carry a moderate amount
of traffic (intermediate aisles) should be 48
in . wide .

3 . Aisles between rows of desks (secondary
aisles) should be approximately 36 in . wide .

Conference Requirements

Conferences, meetings, and assemblies are an
important part of Government operations .
Since there is no established standard suggest-
ing the number of conference rooms based on
the number of people, the needs will vary
widely among agencies or agency components,
depending largely on the nature of their work .
Whenever possible, the establishment of
conference rooms should be based on need
established from past records and experience,
rather than on anticipated needs . Unnecessary
conference space is often allowed because
planning is not based on such records of
demonstrated need . The space planner should
always evaluate the utilization of existing con-
ference rooms before recommending others
(Fig . 3) .

Conference Space in Private Offices VS . the Confer-

ence Room Conferences are best conducted
in space designed for that purpose . Con-
ference space should not be provided in
private offices . In lieu of large offices, it is
desirable to provide a conference room adjoin-
ing the office of a top official who holds a
large number of conferences and nearby
conference rooms for officials with more
limited requirements . Separate conference
rooms permit maximum utilization through

scheduling at an appropriate level of manage-
ment . Where feasible, training and conference
requirements should be pooled and conference
space used as auxiliary office area for visitors .

Location of Conference Rooms The conference
room should be centrally located to the users .
Interior space, which is not the most desir-
able for office purposes, is well suited for
conference use . This location eliminates out-
side distraction and the need for window cover-
ings during visual presentations . Access to
conference rooms should be through corridors
or through reception areas .

Sizes of Conference Rooms Conference rooms
should be designed to accommodate average
but not maximum attendance . Extra chairs can

be used to achieve additional seating . See
illustrations of preferred layout of conference
rooms of various sizes .

Reception Areas and Visitor Control

Visitors receive their first impression of an

organization from the decor and layout of the

reception area . It should be attractive, nest,

businesslike, and above all, adequate to ac-

commodate normal visitor traffic . An allow-
ance of 10 sq ft for each visitor to be served
may be used for space allocation . For example,
if space is required for a total of five visitors
at any given time, a total of 50 aq ft should
be used in planning the space . Size, decor,
and equipment will depend largely on the type
and volume of visitor traffic ; thus special
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Fig . 1

	

Recommended work stations .
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Fig . 1 (cont .)

	

Recommended work stations .
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Fig . t (cont .)

	

Recommended work stations .
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Fig. 1 (cent .)

	

Recommended wowk stations .
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WORK STATION

	

14A- 43 $Q . FT.
14B - 52 SQ . FT . (with fii* eabinat)

14C- 55 SQ . FT.

	

(with arm eh ai r)

Fig . 1 (coat .)

	

Recommended work stations .

CUBICLE A - 51 Sq. Ft. (with aisle space) CUBICLE B -
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83 Sq. Ft . (with aisle space)

Fig . 1 (cont .)

	

Recommended work stations .

CUBICLE C - 83 Sq. Ft. (with aisle space)
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Fig . 2

	

Recommended layouts for private and semiprivate offices .
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Fig . 2 (cant.)

	

Recommended layouts for private and semiprivate offices .
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Fig . 3

	

Recommended layouts for conference rooms.
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planning will be required to meet specific
needs. The receptionist should be placed so
as to command a clear view of those enter-
ing and be easily accessible to visitors .

Storage Space

Office space should not be used for bulk stor-
age . Only working inventories of office sup-
plies and other materials should be maintained
in offices, preferably in standard supply cabi-
nets . Secondary space, such as basement
areas, should be used to locate supply opera-
tions .

Special Requirements

"Special requirements" refers to space other
than that required for furniture and equipment
usually found in office operations and which
is essential to the work of the agencies . The
space planner must identify these special re-
quirements in the early stages of the space
planning .

Interim Space Allowances Table 1 gives allow-
ances to be used by The General Services
Administration in space planning for agencies,
or elements thereof, which do not have Occu-
pancy Guides, including agency headquarters
activities . These allowances are canceled im-
mediately upon publication of the appropriate
Occupancy Guide .

ness, such as production, production engi-
neering, quality control, shipping and receiv-
ing, cost accounting, industrial engineering,
data processing, inventory, etc .

However, all office functions can be cat-
aloged into one of these six groups :

1 . Management
2 . Finance
3 . Sales
4 . General services
5 . Technical services
6 . Production
Here are some pointers for placing these

groups in the best office layout position to per-
mit smooth operation .

The Management Group The top management
group is usually arranged together, often in
a sort of chain of command . They will be rea-
sonably isolated from general office traffic
and casual interruptions . They are frequently
around the edge of the office, but they may
also be in the center . The top official is per-
haps the chairman of the board or the presi-
dent, end he naturally will have the largest
and best appointed office . The top executives
need more space not only for prestige but
because they have more than the usual amount
of visitors and meetings . If a conference room
is used, the size of the individual offices can
be reduced somewhat . There is a trend away
from the overabundant office for the top ex-
ecutives, undoubtedly encouraged by the high
cost of office space rental . The newer de-
signed, space-saving furniture, however,
makes the reduced space practical from an

efficiency standpoint . It is not unusual in the

newer offices to find the top management men
in offices about 12 by 15 ft in size .

The Financial Group Although the financial
executives have responsibilities that extend
into the general office and involve a consider-
able percentage of the clerical force, the
executives need not be on the spot . Super-
visors can run the show with little more
connection to the boss than through intercoms
or interoffice mail .

It is probably more important to put the
accounting function near where it picks up
the orders from the sales department . The
accounting functions usually line up according
to the system procedure, going in a straight
line through such activities as credit checks,
order processing, inventory control billing,
and finally accounts receivable .
The purchasing department has a lot of

contact with vendors, so it should be near
the entrance or reception room to avoid exces-
sive traffic . Part of purchasing has to be tied
to the accounting function through the handling
of requisitions, shipping notices, and vendors'
invoices .

The personnel department is usually close
to the reception area so that they can interview
job applicants and other callers without
general disruption of the office area .

The data processing activity usually cornea
at the end of the line, but it should be out of
the traffic swirl and in a spot where the noise
can be confined .

The Sales Group

	

Every firm has some sort of a
sales function which starts the activity of the
company . For this reason there is a consider-
able amount of communication between it end
all the other functions of the office . The sales
group frequently has visitors and needs a lot

of space for catalogs and specification files,
so that each person there probably has a little

more then the average amount of floor space .

Pricing, estimating, and correspondence are

large functions in the sales group . Many

sales groups need a conference room or an
all-purpose room that can be used for training,
meetings, demonstrations, and conferences
with the engineering and product development
group .

The General Office Group This is the group
that provides general services for all of the
other functions, such as central files, steno-
graphic service, library, mail handling, duplicat-
ing, and general communications .

The reference functions like central files,
the library, and the stenographic pool are
normally in the center of all the other functions

in the office . The mail handling is at either

end of the office work flow . Duplicating

services are normally isolated because of the

noise and fumes, and may be near the function

that calls most frequently for this service,

such as shipping end receiving rooms .
The telephone switchboard is part of the job

of the receptionist, and is naturally in the

reception area . In a more complicated com-

munications setup it might be in a center by
itself, convenient to the other office activities .

Technical Service Group Technical services such
as the engineering, drafting, and design
people are normally located near the activities
they assist, such as manufacturing, sales, and
production . When they deal with production
and systems work they are frequently out in
the plant .

The Production Group The production group is
usually in a second office, set up out in the pro-
duction plant . It is just as important to the busi-
ness as the general offices and should have the
same amount of considerations, dignities, and
facilities . This is not always the case, unfortu-
nately, but where it has been the policy to put
this office group on a par with the general
offices, an improvement in work and general
morale has been accomplished .

In any large-scale planning, other factors
besides available space will naturally influence
the decision for the final placing of any particu-
lar department . The shipping and receiving
departments, for example, could hardly be
placed on the top floor even though their
space requirements would fit perfectly into
a given area on the top floor .

Study the Organization Chart

The arrangement of the office functions will
actually be a projection of the organization
chart of the firm, located with respect for the
flow of work and the physical requirements
of each department .

The organization chart will show the depart-
ments and sections which make up the firm,
like the executive, offices, sales, accounting,
engineering, production, research, and pur-
chasing . The chart will also give a clue to the
interrelationship of the departments .

Relatively minor activities are better placed
around the major office activities rather than
integrated with them . When more apace Is
needed, the major activities can be expanded
with less disruption simply by moving a minor
activity over a desk or two .
Each department and division has a good

reason for being in one location rather than
another . Here are ten guides for determining
what that location should be . When the depart-
ment is properly assigned to a major area,
minor changes can be made later without an
upheaval in the basic pattern . Some depart-
ments will naturally qualify in several of
these guides, and then it will be a matter of
choosing the locations which seem to offer
the beat compromise .
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OFFICE LAYOUT BY FUNCTION

The office operation is like a large machine
which needs to have all of its parts synchro-
nized and moving smoothly . Each office func-
tion must mesh smoothly with the others with
a minimum of friction .

The office machine's source of power is in-
formation, and it is the purpose of good office
layout design to permit this information to
flow smoothly, avoiding unnecessary turns
and traps . There is certainly no one office
layout that will fit all companies, any more
than there is an all-purpose machine, but there
are some reasonably good principles of layout
by function that could be applied to any office
situation .

Six Basic Office Functions

If you were to make a list of the typical office
functions, you would find it quite a long one .
Every office needs management, communica-
tions, filing, billing, payments, payroll, pur-
chasing, and accounting . Other functions are
added according to the purpose of the busi-

Now to Plan Your Office Space, National
Office Products Association, Washington, D .C .,
1968 .
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1 . Convenience to the Public Those departments
having the greatest number of visitors should
be located so that the visitors have a short,
direct, and convenient route from the main
entrance to the department sought . The sales,
purchasing, and employment or personnel
departments usually have the most visitors .
Convenient access is not only enjoyed by the
visitors but it offers the least disturbance to
the work of employees .

2 . Flow of Work Departments having the
closest working connections should be placed
closest together . When this is done, the work
flows with a minimum waste of time between
operations . Sales and advertising departments
normally work together ; so do the sales and
credit departments, cost and payroll depart-
ments . When they are too far apart, unneces-
sary walking time is increased or the telephone.
switchboard or intercoms are overworked .

3 . Equipment Used Some departmental opera-
tions require the use of special equipment
requiring extensive wiring, plumbing, or venti-
lation equipment . Moving departments of this
type requires expensive alterations . Obvi-
ously, two such departments should not be
located together because of the difficulty of
later expansion .
Some sections of a department may use

noisy equipment . They may use teletypes,
tabulating equipment, reproduction equipment,
and similar specialized equipment . Typing and
stenographic sections, because of their con-
centration, will produce a higher noise level
than a similar number of machines scattered
throughout the area . To minimize disturbance
to the rest of the employees, these sections are
commonly segregated into sound-treated
rooms .

4 . Centralized Functions Sections and facilities
that serve the entire office should be centrally
located and easily accessible to all who use
them . Correspondence and stenographic pools,
central files, cost accounting, and tabulating
arsexamples . Of course, rest rooms, water foun-
tains, and supply cabinets should be provided
in sufficient numbers and conveniently located .

5 . Confidential Areas Certain functions of a busi-
ness may be of a confidential nature that
requires them to be isolated from others in
the office and from the general public . Central
files, the paymaster, the controller, end legal
offices are examples .

6 . Conference Rooms Conference and training
rooms should be reasonably near those depart-
ments that use them the most . If the office is
air conditioned, the room can be in the interior
of the space to eliminate the distraction of
windows and to provide more wall display area .

7 . Freight Elevators Departments receiving and
delivering large quantities of materials should
be located near the freight area for ease of
handling, less time and labor, and less distrac-
tion of other workers . Mail, stockroom, and
machine departments are in this category .

8 . Shipping Dock Shipping and receiving activi-
ties and mail rooms should obviously be near
the point of entrance and exit of material .

9 . Service Facilities

	

Eating, medical, and lounge
facilities are generally on the lower floors to
reduce elevator traffic . The number and type of
employees in a particular department might
be considered in locating it near these facil-
ities .
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10 . Passenger Elevators

	

When an office occupies
more than one floor, elevator service will be
more effective when the departments with
large clerical forces are on the lower floors .

The fundamental unit (module) for office
space planning is the individual worker, seated
at his or her desk or work station . The space
allowance assigned to each worker can be
either liberal or economical depending upon
space limitations or the kind of atmosphere
desired in the office .

In larger offices where there are many
routine jobs, space standards tend to be eco-
nomical . Where the work is specialized, where
there are many visitors, or where high morale
is promoted, space assignment is apt to be
more generous . Larger firms tend to be more
economical then smaller ones, for the extra
space means extra rental costs or more build-
ings . Smaller firms have fewer routing opera-
tions and tend to have more generous space
allowances .

In the general office area, allotment of 100
sq ft per clerical worker is generally considered
a liberal standard ; 65 sq ft is an economical
standard . Eighty square feet would be a reason-
able average .

FIVE GUIDES FOR SPACE ALLOWANCES

Good space utilization does not necessarily
moon allocating the least possible working
space per person . On the contrary, too little
working space may reduce the worker's
efficiency and waste many times the savings
made by any reduction in the square-foot rental
costs . Good space utilization, in its broad
meaning, allots more space to those positions
whose activity justifies it, and reduces the
space where there is a surplus .
There is no accurate scale of space allow-

ances which will make layout planning auto-
matic . We can give you here, however, some
guidelines which have been established from a
large number of surveys made of offices, both
commercial and governmental . These sugges-
tions will help you make a broad estimate of
your space requirements or will serve as a
check against your own utilization of space .
We can break down the types of space

required in the typical office into five catego.
ries as follows :

1 . Office apace
2 . File space
3 . Special equipment
4 . Storage space
5 . Special rooms
Let's discuss these five space categories

separately .

Office Space Allowance
The following typical allowances include space
for departmental aisles, space to move about,
space for occasional visitors and consultation,
rest rooms, fountains, special files, general
office equipment, bookcases, and coat racks .
It does not include main aisles, corridors, or
the space covered by the other four space
categories .

Square feet
Top executive . . . . . . . . . . . . . . . . . . . . 400-600
Junior executives . . . . . . . . . . . . . . . . . . 100-200
Supervisors . . . . . . . . . . . . . . . . . . . . . 80-100
Operator at 60 in . desk . . . . . . . . . . . . . .

	

55
Operator et 55 in . desk . . . . . . . . . . . . . .

	

50
Operator at 50 in . desk . . . . . . . . . . . . . .

	

45

Operators are assumed to be et desks side by
side, two in a row . Add space for file and side
chair if needed .

The use of L-shaped furniture for work
stations will give more surface room than the
standard desks, but the floor space will be
roughly equivalent when the width is the same
as desks above .

File Space Allowance
The actual space taken up by a file cabinet and
its open drawer is easily measured . It is diffi-
cult to estimate how much should be added to
these measurements for working area until
decisions are made on arrangement of the
filing area .

In general, each open file cabinet will require
the following space allowance without consid-
eration of any working area in front of the open
drawer :

Square feet
Standard letter file . . . . . . . . . . . . . . . . .

	

6
Standard legal file . . . . . . . . . . . . . . . . .

	

7
Side-opening letter file . . . . . . . . . . . . . .

	

6%,
Side-opening

	

legal file .

	

.

	

.

	

.

	

.

	

.

	

.

	

.

	

.

	

.

	

.

	

.

	

.

	

.

	

.

	

7jr

Special Equipment Allowance
Certain special types of office machines require
more space than normally allowed in an esti-
mate based on the average clerk or typist posi-
tion . Any space taken up by the following
equipment end their operators should be added
to that considered for the regular office space .

1 . Tabulating equipment
2 . Duplicating equipment
3 . Telephone switchboard
4 . Teletype equipment
5 . Time clock space
6 . Other special equipment

Storage Space Allowance
Storage requirements depend on the nature
of the firm's work, its age, and the inclination
of the administration to retain records . Here
are some storage space requirements which
should be considered :

1 . Vaults
2 . Stockrooms
3 . Transfer files
4 . Shelving
5 . Janitor supplies and equipment
6 . Stock rooms
7 . Coat rooms

Special Rooms Allowance
Depending on the type of business, offices will
require rooms of a size matched to their use .
These will include :

1 . Reception room
2 . Waiting room
3 . Interviewing room
4 . Examination room
5 . Conference room
6 . Exhibit room
7 . Medical room
8 . Lunchroom
9 . Employee lounge

10 . Rest room
11 . Mail room
The more common rooms will have the fol-

lowing typical space allotments, based on their
use by 15 people .

Square feet
Reception room . . . . . . . . . . . . . . . . . . .

	

400
Waiting or interviewing room . . . . . . . . . . .

	

200
Conference room . . . . . . . . . . . . . . . . . .

	

500

Add approximately 10 sq ft for each addi-
tional person to be provided for .
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By JOSEPH KLEIMAN, Architect, Freidin, Kleiman, Kelleher, New York, N.Y.

Fig . 4 Office planning : desks-sizes .

Fig . 5 Office planning : Seating - sizes-
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CHAIR DIMENSIONS LOUNGE CHAIR AND
SOFA DIMENSIONS

VARIOUS DRAWER ARRANGEMENTS FOR PEDESTALS

DESKS-SINGLE OR DOUBLE PEDESTAL

WORK TABLES ARE OF SIMILAR DIMENSIONS

FOR EXECUTIVE DESKS WITH RETURNS,
RETURNS ARE AVAILABLE AT THE SAME
HEIGHT AS THE DESK SURFACE

A MINIMUM CLEAR WIDTH OF 22" SHOULD
BE PROVIDED FOR KNEE ROOM, 24" IS

ARTIST AND DRAFTING DESKS OR TABLES

PEDESTALS FOR SECRETARIAL RETURNS WILL BE
REDUCED IN HEIGHT THE EQUIVALENT OF ONE
PENCIL DRAWER

STANDARD SIZE ENGINEERING OR ARCHITECTURAL
DRAFTING TABLES ARE
37 1 /2"x 431/2 " D x 60"-72"-84" W x 37"H .

DESK DIMENSIONS

SECRETARIAL SWIVEL RIGID STACK CHAIR
RIGID AND

ADJUSTABLE SIDE CHAIR
ARMCHAIR ARMCHAIR DRAFTING STOOL

STD. RANGE STD . RANGE STD. RANGE STD. RANGE STD RANGE STD . RANGE

W l'-5" 1'-4-1'-8" 2'-4" l'-G" f-5"-2'-O 1'-8" l'-4"-2'-O"

D 1'-7 1/z' 1'-6-2'-0" 2'-3" 1'-B'=2'-6" 1'-10 ° 1'-7=2'-8" 1'-9" 1'-7'-1'-16 1'-B° 1'-6'-2'-d' 1'-Id' 1'-6-2'-8"

H 2' _ 6" 2'- 5-2'_10" 2'-9" 2'-6" 3'-0" 2'-6" 2=4'=2'-10" 2'_6" 2'-4-2-9" 3'-0" 2-11-3-6" 2'-6" 2'-4-2'-10"

H 1'-5" i-d-1'-8" 1'-5" l'-4'-1'-10" 1'-6" 1'-4'=f-7" 1'-5" 1'-6" 1'-5'=1'-7"

LOUNGE CHAIR SOFA

STD. RANGE

W 2'-6" 2'-6"-3'-4" D, H AND Hi
SIMILAR

D

H

H

2'-7"

2'-6"

l'-3"

2'-2'-3'-4'1

2'-1'-3'-4"

2SEATS-5'-0; -6'-7"
3SEATS-6=O'=7=6"
4 SEATS-7=8'=9'-0"

DE SKS RETURNS

FOR EXECUTIVE

DOUBLE SINGLE DESK RETURNS
ARE AVAILABLE

PEDESTAL PEDESTAL AT SAME HEIGHT
AS DESK

STANDARD RANGE STANDARD RANGE STANDARD RANGE

D
2'_6 .. 2'_p,r3~~

2'- 6" 2
,
0

,_
.
33

� 1,_

H 2' 5
. .

2_4-=
2
.=6,_

- ._2, 5,"
2' 4'
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2' " 2'-3'

L 5'-0
__- 4

6"
~ O" --0 3-9"

-7=0
�

3 0
_

1Ï-~)
-5'-0 �
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TYPICAL LATERAL FILE AND
OVFRFILE STORAGE DIMENSIONS

SIDE AISLE

NOTES :
DIMENSIONS SHOWN ARE BASED ON
2'-6"x 5'-0" DESKS
FOR PLANNING PURPOSES SECRETARIAL
AND CLERICAL AREAS REQUIRE 45 TO 60
SQ . FT. PER PERSON INCLUDING AISLES,
ADD 10 TO 15 SQ . FT. FOR SIDE CHAIRS

"BACK TO BACK"AND"FACE TO FACE"
PLACEMENT OF DESKS CAN SAVE SPACE
BUT SHOULD BE AVOIDED IF POSSIBLE .

MULTIPLE-PERSON OFFICES
ALL INFORMATION CONTAINED ON THIS
PAGE CAN APPLY TO MULTIPLE PERSON
OFFICES .

Fig . 7

	

Office planning : clearances for secretarial areas and general clerical offices .
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STORAGE AND LIBRARY SHELVINGSTORAGE AND WARDROBE CABINETS

Fig . 6

	

Office planning : files and storage-sizes .

NOTE : SIMILAR AISLE CLEARANCES SHOULD BE
APPLIED TO STORAGE OR BOOK SHELVING

PLAN-VERTICAL FILES

FILES AND OVERFILE STORAGE

LATERAL
FILES

VERTICAL
FILES

FILE DRAWERS MAY BE USED FOR
STORAGE IN LIEU OF OVERFILE
UNITS

TYPICAL
OVERFILE

VERTICAL FILE
STORAGE

AND
DIMENSIONS

OVERFILE
STORAGE

OVER 2 OVER 3
LETTER LETTER

DEPTH - -_-2_'-41/2" 2'-4 1 /2" 2'-4 1 /2
- LETTER 1'-2 7/4 2'_-5 3/4" 2'-113/4"

WIDTH LEGAL I ' - 5W' 3-83'4 4-5 3/4"
2 DR . 2 6"
3 DR .Y-5" 2 2" 2 _2"

__._ 4'
-11" 3 3 ~d"

HEIGHT 5 DR_ . -~

DIMENSIONS OF IS MANUFAC-
TURERS WILL_ VARY SLIGHTLY

CABINET DIMENSIONS .

DEPTH 16 l'-10 , 2'-0" -_

WIDTH l'-6", 2'-O",3'-O"

HEIGHT 2'-6",3'-G':5'-6':6'-6

SHELVING DIMENSIONS

6 9 1 t'
DEPTH

WIDTH
3'-6-' _4'-0"

HEIGHTS AS DESIRED

FILES
_ . .__QV~F7~Îl.E

STORAGE

LETTER 1'-3" 1'_3"

DEPTH LEGAL 1'-6"
WIDTH 2'-6~,3'-0~362-6',3'-0,3-6

2 DR 2'-5
THEN
INCREASE 2-2

1 0 FOR EACHI and
ADDITIONAL 3'-1"
DRAWER THAN

HEIGHT 7 DRAWERS
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Fig . 9 Planning module for layout of general office
space.

Fig . 10

	

Private office widths using a module of 4 to
5 ft with continuous windows .

(b)

	

Two-window office
Fig . 11

	

Private office widths using a module of 4 to 5

Note . all plans drawn with outside
at bottom
Fig . 12

	

Relation of planning module and wall module
to column spacing and location .

Fig . 8

	

Office planning : layouts for private offices .

Office layout is often based upon a module
derived from standard furniture end equip-
ment and the necessary clearances . For
large general offices, the planning unit or mod.
ule is based upon one desk and chair and is
thus about 5 by 6 ft . Since this dimension is
also satisfactory for aisles between rows of
desks the module can be used to form a regular
grid for the planning of large office areas (Fig .
9) .

In the layout of private offices the control-
ling factors are the minimum practical office
layout with the wall and window design . A
planning module of 4 to 5 ft works reasonably
well for this purpose. With this module the
smallest office (2 modules) would be B to 10
ft wide, and a convenient range of office sizes
is provided in increments of one module (Fig .
10). If the exterior wall consists of continuous
windows, one module in width, then the office
widths are limited to even modules. If win-
dows alternate with solid walls, then office
widths do not have to be in even modules but
may vary widely (Fig . 11). This type of wall

design permits greater flexibility in office lay-
out at the expense of less natural light in the
offices .
The planning module and the exterior wall

module must be reconciled with the structural
module or column bay. If all these modules
coincide, then the wall or window units adja-
cent to the column must be smaller than the
intermediate units (Fig . 12a) . If the wall units
are kept uniform in size, then the planning
module is interrupted by the column width
(Fig . 126) . If the columns are set inside the
walls, they do not interfere with the wall mod-
ule but they create a serious limitation on the
layout of private offices (Fig . 12c) . If the col-
umns are set outside the walls, then the plan-
ning module and the wall module are not
affected by them (Fig . 12d) .

Column spacing most frequently used in
multistory steel-framed office buildings is
around 25 ft, center to center . Recent trend is
toward larger spacing; 30 to 35 ft is not uncom-
mon. Flexibility of interior space is so impor-
tant in office building design that the extra cost
of clear span framing with the elimination of
all interior columns is sometimes considered
worthwhile ; clear spans of 60 to 70 ft have
been used .
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Efficiency of an office building design is mea-
sured by the ratio of rentable space to total
space. Average efficiency is about 70 percent ;
maximum possible is about 85 percent . The non-
rentable space consists of the elevators, stairs,
and toilets and their associated lobbies, corridors,
pipe and duct shafts, and janitor's closets . These
facilities are usually planned in a compact unit
called the service core . For preliminary assump-
tions, the number of elevators required may be
estimated on the basis of one elevator per 25,000
sq ft of rentable area . Elevator lobbies should
be 6 to 9 ft wide if elevators are on one side
only; 10 to 12 ft if elevators are on both sides.
Corridors are usually 5 fo 6 ft wide (Fig . 13),
wider if very long, narrower if very short.

rental space, the service core may be moved com-
pletely outside the office space. When this scheme
is combined with clear span framing, the ultimate
in flexibility is achieved (Fig . 15) .

Floor-to-floor heights are usually about 12 ft,
ranging from 11 to 14 ft . Finished ceiling heights
are generally about 8 to 8Ya ft . The space above
the ceiling is required for ducts and recessed light-
ing. In order to avoid excessive depths in this
utility space, girders are sometimes designed with
openings in the web to permit the passage of
ducts.

personnel and "general office" personnel . The
offices are designed with no fixed walls or parti-
tions . The entire floor space is treated as open
space with movable screens, plants, and furniture
arrangements utilized to create functional work
groups . With the elimination of fixed walls or
partitions, a maximum degree of long-term flexi-
bility can be achieved . It should be recognized,
however, that in a totally open floor space with-
out walls or partitions, provision for telephone
and electrical outlets must be made either through
a complex underfloor electrical duct system or
through a system that affords the opportunity
to drop telephone and electric lines from the ceil-
ing to the work stations below. It should also
be recognized that in this type of open operation,
factors such as lighting, noise control, and air
conditioning will present technical problems that
must be dealt with and solved in order to insure
a physical environment conducive to a satisfac-
tory work situation .

While presenting technical problems to the of-
fice planner, these problems can be solved with
careful study and engineering know-how within
the existing technology . It is the opinion of the
author that although the office landscaping con-
cept offers many advantages, it may also create
many new problems unless it is applied after a
very thorough study of all factors related to over-
all office environment.

OFFICE LANDSCAPING"

A number of large U.S . corporations have been
experimenting with an open planning system
known in the space-planning and design profes-
sion as "office landscaping." This concept of
planning originated in West Germany and has
been used extensively in European office opera-
tions . It is intended to create an open, flexible
layout by grouping personnel and their work sta-
tions in accordance with group communications
and with interdepartmental work flow and rela-
tionships.

The proponents of the landscaping concept
maintain that office planning should not be based
upon the traditional organization chart of com-
mand structure, but rather on the grouping of
personnel in open space along the lines of inter-
personal relationships and group communications .
When this concept is applied in its most literal
form, it means the elimination of private offices,
with no distinction made between "management"

Fig. 13 Corridor width based on requirements of
human figuras .

Maurice Mogulescu, Profil Through Design, Ameri-
can Management Association, New York, 1970 .

Since the floor space within 25 to 30 ft from
the exterior wall brings premium rentals, office
buildings (site or zoning consideration aside) tend
to assume a slablike shape, 60 to 70 ft wide
by 150 ft or more long, with the service core in
the center (Fig . 14). For greater flexibility in the

Fig . 14

	

Typical slab plan with service core at center .

1MODUU = Sa * 4MODULSS = 100* &MODUUS = 1s0*

Fig . 15

	

Maximum flexibility of rental area achieved by
use of clear-span framing and separate service tower.

" MODULaa = 225 4,

Fig. 1

	

Typical modular office plans.

12MODULIS = 300 O 16MODULI$ o 400 4-
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Reprinted, by permission of the publisher, from Profil
Through Design, Maurice Mogulescu, (c) 1970 by Ameri-
can Management Association, Inc ., pages 41-43 . All
rights reserved .
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Fig. 3 Typical open office plan.

Fig . 2

	

Typical modular private office plan with secretarial area .
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Fig. 1

	

Clearances in various types of offices .

STANDARD DESK,
PLUS BOOKCASE,
AND PASSAGE

STANDARD DESK,
PLUS PASSAGE

t YPIST, PLUS
PASSAGE

Fig . 2

	

Desk clearances.
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Fig . 3

	

Standard clearances for legal and letter-sized files .
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Insurance company facilities can be divided
into two categories :

1 . The home office
2. The branch regional office
In general, it has been found that insurance

companies would rather rent or lease office
space than own their own building .

HOME OFFICE

Unlike the branch regional office, the home
office does not have insurance agents . Home
office operations are mainly concerned with
clerical and secretarial work necessary to
maintain close operational contact with the
branch offices . The home office is involved
with (1) the processing of policies, (2) supply-
ing standard company forms and policies, (3)
keeping both active and dead records on policy-
holders and files on issuance and payments,
and (4) data processing . A home office needs
several more or less standard facilities, and it
is with these that this section is concerned .

Auditorium/Agent Training Area

This space is used mainly for insurance agent
training purposes, but on occasions it can be
used for regional agent conferences . It should
have a stage with facilities for a screen for
training movies and slides . It should be flexible
enough to accommodate two or more small
groups with maximum separation and a large
group of 200 to 300 persons.

Mail Room

The mail is handled through a central mail area
with branch mail areas in each major depart-
ment of the home office. Main flow of mail
goes to two main departments :

1 . Issuance department
2 . Claims department

Accounting Area

This area deals with agent commissions, per-
sonnel payroll, clerical and secretarial work,
and photostat copying. Areas should be pro-
vided for the director of accounting and head
of the secretarial staff . A small safe is required
for petty cash and various essential docu-
ments. A large fireproof safe is required for
storage of all major documents, such as dead
policies, etc. This area should also have a
storage area for stationery and standard forms
pertinent to this department .

Issuance Area

In this area are made up the different types of
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insurance policies that are to be issued by the
company as standard life insurance policy
forms. Areas should be provided for the di-
rector of issuance end head of the secretarial
staff . A storage area for stationery is required .

Underwriting Area

In this area, policies are checked in order to
determine security risks of prospective in-
surees . An office for the director of underwrit-
ing should be provided . This area also has
space for filing cabinets to hold dead and live
files .

Group Sales Insurance Area

In this area, reissuance and group sales insur-
ance is handled. An office for the director of
group sales insurance should be provided,
along with storage and filing space.

Claims Area

This area handles all insurance claims from all
branch regional offices . This area should also
have an office for the director of claims . An
area should be provided for active and dead
files of policyholders .

Agency Area

In this area, all controls of operational aspects
and dissemination of information to branch
regional offices occurs . All branch regional
office policies are handled here . A separate
filing cabinet for each branch office agency
is required .

Policyholders' Service Area

This area handles all weekly premiums and
monthly debit payments from policyholders .
An active payment files and records area is
required . A director's office and storage area
are also required .

Data Processing Area

All data processing and tabulation is done in
this area . It should be soundproofed and
requires special air-conditioning . All data
processing machinery should be accessible
from all sides, and false floors are recom-
mended in which to house the cables . A stor-
age area for forms pertinent to this area is
required .

Auditing Area

This area should be close to the policyholders'
service area and the underwriting area because

new policies are not issued until policyholders
have complied with all requirements. This
area also controls the bookkeeping and pay-
ment records for individual policyholders .
There should be a director's office and an office
for the head of the secretarial staff . A storage
area is required .

Printing Area

This area handles the printing of all company
stationery, letterheads, forms, etc. A generous
storage area is required, both for smell items
and bulk storage.

Reception Area

This area should be adjacent to the executive
offices and should contain the master switch-
board for all incoming and outgoing calls. A
secretary is needed here along with the PBX/
receptionist . Enough area should be allowed
to seat about ten people .

Executive Office Areas

A unique and handsome office is required for
the chairman of the board. Other offices are
required for a president, for senior vice-presi-
dents, and for junior vice-presidents. The
design of these offices is usually determined,
as to size and furnishings, by requirements set
forth by the individual companies. Private rest
areas may be provided but are not necessary .
A conference room is required and should
accommodate at least 20 people .

Main Storage Area

Should be of sufficient size to handle all stan-
dard policies, stationery, agent brochures,
pamphlets, etc.

BRANCH REGIONAL OFFICE

The branch regional office is the home base
for the company's regional insurance agents,.
The public does not usually enter the branch.
Payments are all handled by check. There are
two types of branch regional offices :

1 . General agent type
2. Manager type
The general agent type is designed by the pri-

vets insurance agent and the builder . The man-
ager type follows a standerd design set by the
home office . Basically, a central area is re-
quired for secretarial and clerical work . This
area should not be accessible to the agents .
Agent offices, conference room, executive
offices, and library should surround the central
area for ease of operation.
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MEDICAL OFFICES

The eight basic elements of a medical office
are:

1 . Receptionist-control station business
office

2. Waiting room
3. Consultation room
4. Examination and treatment room
5. Laboratory including EKG and BMR
6. X-ray
7 . Utility and service areas
6 . Toilet
A medical practice facility can have no fixed,

ideal plan . First, no two individuals or groups
of individuals think alike or work alike . Second,
the physical and geographical limitations
which characterize a medical practice facility,
whether for a new building, a remodeled build-
ing, or rental space, do not permit the adoption
of any single plan . Each facility must be cus-
tom-made to express the individuality and to
satisfy the working habits of those who will
use it .
The eight basic elements found in nearly all

medical offices can be thought of as the "build-
ing blocks ." While these eight elements may
change in size and shape depending on meth-
ods of operation, they are always integrated
in the medical practice facility, or their counter-
part is conveniently available (Fig . t) .

In the following pages will be found draw-

A Planning Guide for Physicians' Medical
Facilities, edited by the American Medical
Association and published through a grant
made by the Sears-Roebuck Foundation .

ings and explanations of each of the eight
elements, and further examples of how they
can be combined and expanded .

1 . RECEPTION AND BUSINESS OFFICE

The receptionist, who, in the small medical
practice facility is also the doctor's assistant,
the bookkeeper, and the bill collector . i s the
hub around which the office revolves . She
should be so placed that she can keep an eye
on all the workings of the office . She should
see and acknowledge the arrival of the patient
and must follow the progress of the doctor so
that the patient flow has proper direction . If
she discusses bills and appointments, the
space should be large enough for others be-
sides herself, and private enough that her con-
versations are not generally overheard.

For the larger office the functions mentioned
above may be split among two, three or even
more persons . The receptionist still should
be able to see the entrance and the waiting
room . If she is too far removed to watch the
progress of the doctor she has to be informed
by the nurse assistant of this progress so she
can keep the flow of patients coming .

If there is a separate business manager-
bookkeeper, a private space should be pro-
vided for working on records, and discussing
bills with patients . It is advisable this office be
located so that it is accessible to outgoing
patients . The exit from this office should per-
mit patients to leave without backtracking, or

going through the waiting room . Proper rela-
tionship to the entrance will also assist in the
control of deliveries to the office (Fig . 2) .

2 . RECEPTION-WAITING ROOM

The patients receive their first impression from
the waiting room . Its appearance may indicate
the type of care they can expect to receive .
A wait in a crowded, out-of-date room can
depress and disgruntle even the best and stead-
iest of patients .
The chairs, tables, and lamps should be ade-

quate in number and well spaced so as to make
reading possible and to give the patients a feel-
ing of freedom. The patient load provides the
only criterion for the number of chairs you must
provide. If the schedule is always well main-
tained, the waiting area need only be a mini-
mum. If the doctor is burdened with emergency
calls and extended house or hospital calls,
then the waiting room should be more ample.
Needless to say, some educated thought

should be given to decoration : the walls, uphol-
stery, pictures, and drapes . Tasteful, harmoniz-
ing colors which are cheery rather than drab
are desirable . The overall effect should be
homelike and restful .
The waiting room preferably should permit

a view of the outside and, if possible, the view
should be a pleasing one. Flowers, trees, or dis-
tance are the best, but when this is impossible
an interesting view of people and activity is
the second choice (Fig . 3) .

Fig . 1

80 1
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The waiting room should be removed from
the actual office activity . It should not be a
thoroughfare for traffic, nor should it be an
office for the discussion of bills and appoint-
ments between the receptionist or office man-
ager and patients . If one enters the office
directly from out-of-doors, it is well to have a
lobby to prevent drafts . If the business office
opens on the lobby, it may well serve to receive
the incomer and to determine his business .
This, in turn, allows some to be directed to the
waiting room and others to be taken directly
to the doctor without incurring hurt feelings
and arguments from patients in the waiting
room .

3. CONSULTATION ROOM

This space is generally the stopping point, at
some time, for all patients passing through the
office . The patient is usually directed there first
for a discussion of symptoms and progress and
for simple examinations . He is then sent to an

examination or treatment room, from which he
may return to the consultation room for further
discussion and prescription . However, there
seems to be a trend to simplify and speed up
this procedure, in a majority of instances, by
concentrating the entire patient visit to the
examination room .

This enables the physician to utilize another
room for patient examination and treatment.
The theory that all space be used for exami-

nation and treatment or for purely professional
use has merit . However, the average examin-
ing room is sparsely equipped and very imper-
sonal . Patient discussions and diagnostic
reviews are better handled in more comfortable
and professional surroundings . A properly
furnished consultation room can have a benefi-
cial effect on both the patient and the physician .
In addition physicians are called on by many
professional detail men and other individuals
in the medical field . Such contacts are better
handled in a nicely furnished--but not elabo-
rate-consultation room .
The consultation room need not be spacious,

Fig . 2 Reception and business office.

but a cramped, closed-in feeling should be
avoided . Tasteful furniture, pictures and inte-
rior colors are desirable (Fig . 4).

4. EXAMINING AND TREATMENT ROOM

It is in this room, with its variations, that the
doctor usually has his closest contact with the
patient . This is his workroom . It needs, first
of all, to be efficient . In other words, it should
be properly and adequately lighted, with all the
equipment necessary placed in such a way as
to permit the doctor and his assistants to work
rapidly and easily. Here space cannot be
wasted ; neither can it be reduced beyond a cer-
tain minimum . Unnecessary steps must be
eliminated ; yet there should be room to move
around easily and without interference .

This is one room in which the design must
be determined by the needs and the working
habits of the doctor . These must be investi-
gated carefully and thoroughly in order that
he may have what beat meets his needs and
desires . While he has been trained to do many
things well, despite adverse conditions and
scanty equipment, there is no need to handicap
him on his home grounds .
Seldom is one examination or treatment

room enough . Two rooms can often more than
double the doctor's capacity, and some doctors
have as many as eight . Where there are several
rooms, patients can be prepared ahead of time
by the assistants . Furthermore, a number of
procedures can be handled by the assistants,
on direction of the doctor, while he is putting
his time to better use with other patients . When
this practice is followed intelligently and it
does not slip into an impersonal production
line technique, it results in increased efficiency .
Where the examination-treatment room is

used for most of the doctor-patient contacts,
it is necessary to provide a few things not
formerly found there . It is also necessary to
provide for the patients' comfort and conven-
ience. For the doctor, a desk or writing space,
and perhaps a satisfactory chair for use during
discussions with the patient, may be ample
additions .

Commercial

MEDICAL OFFICES
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Fig . 3 Reception-waiting room .

For the patient, dressing facilities, cubicle,
mirror, clothes hooks, slippers, chairs or low
bench in or immediately adjacent to the exami-
nation-treatment room are a great convenience .
A comfortable chair, magazines, and an ash
tray are also advisable to ease the patients'
waiting time when the doctor is delayed with
some other patient (Fig. 5).

5 . LABORATORY
This room varies from a few shelves, sink,
sterilizer, etc ., in the corner of the examination
room to a complete laboratory in a separate
room .

In the smaller office it is best combined with
other uses for the saving of space and of steps .
The nurses' workroom, the store room, the
recovery room, and a spare examination room
are all possible elements which can, under
certain conditions, be combined with the lab-

oratory . The ideal, of course, is a room de-
signed for specific laboratory procedures with
adequate equipment and supplies . However,
the extent to which each doctor desires to carry
on his own procedures determines the extent
to which this ideal is approached .

In planning laboratory space, it is best to
keep two factors in mind . A common mistake
is to provide too little counter space, so be gen-
erous with it . Secondly, regardless of size,
laboratory space should be contiguous with
toilet facilities and a pass-through should be
provided between the two areas (Fig . 6) .

6. X-RAY

If the doctor is planning to use an x-ray ma-
chine, provisions for housing it must be made
in the planning stage . It is best to decide early
exactly what kind of x-ray, darkroom, and

developing equipment the doctor will buy .
The planning representatives of the manufac-
turers can be a part of the planning team then,
working closely with the architect or consul-
tant in the preliminary stages of planning .

Nearly all state and city codes now require
lead or concrete protection in all interior walls
and doors of rooms housing x-ray equipment .
If spaces above or below are inhabited, protec-
tion is also required in floors and ceilings .
Exterior walls need not be protected .

Likewise, there are rather stringent code
requirements for the wiring of x-ray rooms
and equipment-including separate entrance
service in many cases . This should be checked
carefully. In most cases, the manufacturer's
representative will be familiar with wiring
requirements, but if he is not o local resident,
he may not be familiar with all the local rules .
For this reason, it is best to have this reviewed
independently . If a pass-through system is to

Fig . 4 Consultation room .
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Fig. 6 Laboratory .
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Fig . 5 Examining and treatment room,

be installed, or the through-wall immediate
developing system used, the viewing room
must be located adjacent to that wall of the
darkroom (Fig . 7) .

7 . UTILITY AND SERVICE AREAS

The location of utility and service areas should
be planned carefully in every medical building .
These areas include :

Utility Room in a one-story building this room
should contain heating and air-conditioning
equipment, hot water heater, janitor's sink and
space for janitor's supplies . Some states will
require separation of the janitor's space from
the heating space. This root" should not be
more than 15 to 20 ft from an outside wall un-
less the compressor is to be on the roof. Size
of the room will depend on the equipment size,
and this should be carefully checked in prelimi.

nary planning . A pegboard wall will be handy
in the janitor's area . Some states will require
one or two fire wall partitions end a fire door
in this root".

Storage Spaces Storage and utility space must
be provided for patient wraps, staff wraps,
utility paper goods and towels, office supplies,
old files, and treatment and medicinal needs
for at least one full day in each workroom .
Casework walls in treatment rooms, labora-
tory, EKG and BMR room, cast room, and other
workrooms, with self-contained sink and coun-
ter top, will largely solve the latter problem .
The other closets and storage spaces will have
to be located convenient to the place of prin-
cipal use.

LaV8tory ROOMS

	

The number is dependent upon
convenience desired and the expense the doc-
tor wishes to undertake. Facilities adjacent to
the waiting root" for patients, in the work

area for staff, and at least one adjoining the
laboratory are all desirable . The doctor must
decide how many he wants in relation to the
cost . Wall hung stools and lavatories are
recommended.

EQUIPMENT LIST

Tl,e numbers appearing in the drawings
refer to the equipment list below. This list
should be used in conjunction with the dia-
grams.

1 . Lavatory with mirror and towel bar
2 . Sink with gooseneck spout
3. Water closet
4. Shower stall
5. Gas line
6. Air line
7. Vacuum line
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8. Piped oxygen
9. Sink disposal unit

10 . Sterilizers-stills, etc.
11 . Ceiling light
12 . Convenience outlets, 110
13 . Convenience outlets, 220
14 . Wall light
15 . Intercom systems and buzzer calls
16 . Telephone system
17 . Heating controls
18 . Air-conditioning controls
19 . Radiological devices
20 . Special operating lights
21 . Room dividers
22 . Receptionist's desk and counter
23 . Special desk
24 . Bookcases
25 . Counter open where stool is shown
26 . Backsplash
27 . Reagent shelf
28 . Wall hung shelf
29 . Wall cabinet
30 . Wall hung charting desk
31 . Instrument case
32 . Equipment table or stand
33 . Hook strip
34 . Dressing table with mirror
35 . Mirror
36 . Specimen passbox
37 . Dressing cubicle
38 . Straight chair
39 . Occasional chair
40 . Easy chair
41 . Love seat
42 . Sectional seat
43 . End table
44 . Magazine table
45 . Occasional table

Fig. i x- 18Y.

46 . Floor lamp
47 . Table lamp
48 . Costumer
49 . Umbrella rack
50 . Toy cabinet
51 . Play desk
52 . Children's chair
53 . Executive's desk
54 . Executive's desk chair
55 . Secretary's desk
56 . Secretary's chair
57 . Bookcase
58 . Waste receptacle
59 . Work table
60 . Desk lamp
61 . Filing cabinet
62 . Supply cabinet
63 . Step stool
64 . Treatment table
65 . Treatment chair-table
66 . Physiotherapy table
67 . Couch
68 . Adjustable stool
69 . Instrument and supply cabinet
70 . Instrument sterilizers
71 . Examining light
72 . Waste receptacle with foot lever
73 . Clinical scale
74 . Industrial treatment chair
75 . Refrigerator (biological)
76 . Pegboard with drip pan
77 . Pressure sterilizer
78 . Incubator
79 . Serological water bath
80 . Paraffin oven
81 . Laboratory table
82 . Centrifuge
83 . Bunsen burner
84 . Hot plate
85 . Basal metabolism apparatus
86 . Electrocardiograph
87 . Portable operating light
88 . Operating table
89 . Mayo table
90 . Specialist's chair
91 . Cabinet with suction pump and coin-

pressed air
92 . Ultraviolet lamp
93 . Infra-red lamp
94 . Diathermy short wave unit
95 . Electrosurgical unit
96 . Audiometer
97 . Accessory table
98 . Woods light
99 . Baby scale
100. Examining table
101 . Urological x-ray table
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102. Irrigator unit
103. Proctoscopic examining table
104. Irrigator unit
105. Instrument and supply cabinet with

suction apparatus
106. Galvanic unit
107 . Plaster cart
108 . Wheelchair
109. Whirlpool bath
110. Paraffin bath
111 . Stall bars
112. Shoulder wheel
113. Pulley weights
114. Timing device
115. Couch
116. Reading light
117. Eye operating light
118. Greens' refractor
119. Binocular ophthalmoscope
120. Lens case on cabinet
121 . Vertometer
122 . Vision chart
123 . Tangent screen
124. Chin rest
125. Slit lamp
126. Kertometer
127 . Troposcope or synoptophore
128. Perimeter
129. Fluoroscope
130. Film illuminator
131 . Stereoscope
132. Movable lead-lined screen
133. Film filing cabinets
134. Film storage bin
135. Radiographic and fluoroscopic com-

bination unit
136. Superficial x-ray therapy unit
137 . Deep therapy unit
138 . Control unit (current control)
139 . Movable lead-lined screen
140 . Lead protection
141 . Lead-lined door (lightproof)
142 . Leaded glass view window
143. Cassette pass box
144. Cassette changer
145. Film dryer
146. Storage cabinet (4'/ ft high)
147 . Loading counter with film storage bin

and cabinets below, safe light and film rack
above

148. Developing tank with (size)--(timer)
and (safe light) above

149. Film washing tank, with illuminator
above; without illuminator above

150. Barium sink in counter, cabinet below,
recessed cabinet above

151 . Folding screen
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Fig . 1 Typical radiologist's office .

Equipment list
1 . Control

	

5 . Cassette holder
2 . X-ray transformer

	

B . Overhead tube conveyor
3 . Table

	

7 . Ceiling-mounted rails
4 . TV monitor on mobile cart

	

8 . Autoorocessor
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By MARVIN CUTLER, AID

ELEMENTS OF A DENTAL OFFICE

Reception (waiting area)
Business office
Auxiliary business area
Consultation or study areas
Audiovisual, patient education
Hygienist (variable)
Treatment rooms (variable)
Laboratory (variable)
Darkroom
X-ray (variable)
Sterilizing area (variable)
Staff lounge
Preventive area (patient education)

Environment and the Professional Image

The dentist, as opposed to a physician (unless
e specialist), is lacked into his environment .
In order for a dentist to treat his patient, he
must use extensive tools and dental equipment
which require fixed or semifixed Plumbing
and other built-in operating instruments and
services . The plumbing services that are neces-
sary to facilitate the operation are water (fil-
tered), air (dry, filtered), suction (wet or dry),
waste (vented), and electricity . These are basic
and essential input and output elements .

The proper location of services to be per-
formed is essential . The relationship, volume,
and use of each area will vary according to
individual concepts and needs . Whether the
dentist is a general practitioner or a specialist,
training and developed concepts or working
habits vary, often greatly (Fig . 1) .

With the advent of semifixed or flexible
equipment, the dentist can change or modify
his operative procedures . Recent years have
seen radical changes in dental concepts . Gov-
ernment participation through health, educa-

Fig. 2

	

Business office and reception room .

Fig . t

	

Dental office flow diagram . Fig . 3

	

Private office .
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tion, and welfare programs has made dental
services readily available to large numbers
of the population . This has caused the dentist
to expand his facilities and increase the number
of auxiliary and paradental personnel . As a
result of both the increase in patients and the
constantly changing dental concepts, the need
for flexibility in the office is essential .

Reception
The ideal area for a single practitioner should
be approximately 150 sq ft minimum, with
three walls unbroken by doorways . This allows
perimeter of space for maximum seating of five

to seven people . Lighting should be incan-
descent and diffuse . Both recessed and below-
ceiling light sources should be used .

Business Office OF Secretarial Area

This is the key or control point in the manage-
ment of the office . The drawing (Fig . 2) re-
flects the position the receptionist assumes
in relation to waiting area . Full visual control
is maintained through closed sliding glass win-
dow . Appointment and financial arrangements
are consummated at this point . All traffic
and flow control is regulated by the nurse/
secretary .
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Fig . 5 Treatment rooms.

ments vary with each doctor and doctor's
concept as well as with field conditions . The
main consideration is to permit the doctor to
work in a stressless or comfortable working
position and environment . The use and place-

ment of one or two sinks depend upon
doctor's concept . Figures 4 and 5 show us a fair
amount of storage for supplies and instru-
ments . Adequate work space and counter per-
mits doctor to do bench work without inter-
fering with his chair-side assistant . During the
past few years, doctors have experienced a
constant change in concepts . Therefore, a
degree of flexibility must be reflected in the
planning . A mobile instrument cabinet can be
tucked under the counter . This is necessary to
allow doctor a greater degree of change in his
position while treating his patient . The empha-
sis in the treatment room should be on efficien-
cy, ease of maintenance, and a pleasant atmo-
sphere for the patient, doctor, and staff.

Hygienist's Room

Although the size and function of the hygien-
ist's room may differ from those of the regular
treatment room, it is not uncommon to equip

this room in the same way as the regular treat- Fig . 6 Hygienist's room .
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Private Office

in many offices the private consultation room
serves multiple functions, particularly in the
last few years, when the cost of space has be-
come so prohibitive and the doctor is inter-
ested in increasing the number of treatment
rooms within a small overall space . Consul-
tation room desks may take on several shapes,
depending on the practice concept of the
doctor . He may wish to maintain a formal rela-
tionship whereby he faces the patient, who
sits opposite the desk . He may prefer an infor-
mal arrangement where he and the patient sit
around a "table" rather than a formal desk .
Active study models and diagnostic models
should be located in shallow desk drawers
in the desk or in the nearby storage system
(Fig . 3) .

Treatment Room

The heart of any dental practice is the treat-
ment room . Storage, instrumentation, and com-
fortable arrangement of equipment and instru-

Fig . 4 Treatment room .
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FLOOR PLAN
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Fig . 7 Dental clinic plan .

ment rooms . This will allow the dentist to use
this room, when needed, as an additional treat-
ment room (Fig . 6) .

Sterilizing Area
The location of the sterilizing area is deter-
mined by various factors : dental procedural
concepts, the available space in the office,
and the psychological image the doctor wishes
to obtain . The materials used hero should be
about the same as those in the laboratory .
There should be adequate storage space for

trays and supplies, including the pre-prepared
trays as well as those which will be cleaned up
at various intervals during the normal working
day . The autoclave should be placed out of the
reach of children, and the ultrasonic cleaners
can be used more efficiently if recessed into
the work-counter tops .
The size and location of support areas such

as sterilizing, laboratory, dark room, x-ray area,
etc ., will depend in part on doctor's concept
as well as the logistics of the space . A small
laboratory unit is merely used for model pour-
ing, trimming, and storage . The size of many

labs is often larger to accommodate expanded
technical skills and services . Some doctors
split lab duties into two areas .

In conclusion, the dental office is a profes-
sional home . Like it or not, the dentist spends
the most productive years of his life in it -
more than half his waking moments . The office
does, therefore, reflect his personality as well
as his professional image . It can either assist
the doctor to aspire to greater success and
satisfaction, or it can sentence hit" to a pro-
fessional life of mediocrity and apathy .

Figure 7 shows a plan for a dental clinic .
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The rental area per lawyer varies from 230
to 1,212 sq ft . The median is 455 sq ft, and the
average is 484 sq ft .

A minimum-size office is illustrated by Fig . 1,
which is two modules wide by three modules
deep . If a 48-in . module is adopted, the clear
dimensions without allowance for partitions
will be 8 by 12 ft . The clear dimensions (with
partitions 4 in . thick) are given in feet and
inches, the maximum desk size is given in
inches, and the net area is given in square feet .
Larger offices are illustrated by Figs . 2 to 8,
and suites are illustrated by Figs . 9 to 19 . With
each illustration of a suite of rooms comprising
a law office, the dimensions and the following
square-foot areas (using a 48-in . module) are
given :

" Rental area as customarily measured
" Architectural area as measured for pre-

liminary cost estimates
" Area (rental) per lawyer
The following abbreviations and symbols

are used with these diagrams :

P-private office
R-reception room or area
S -secretary or stenographers
F-file room or space
L-library or library and conference room
C -conference room
V -vault
U -utility, storage, or work room
T-toilet room
N-north exposure
>-north exposure

-exit

THE SMALL OFFICE

Figure 9 shows possible arrangements for a
firm composed of only one lawyer . If a single
lawyers office must serve as a library and
conference room, and perhaps also accom-
modate the files, it should be large enough for
a conference-type desk and four or five chairs .
It is almost essential to have a second room
for use as a reception room and secretary's
office . It is better to have a separation between
the secretary's space and the reception space .
The files may be of sufficient volume to require
a separate file room .

Figure 10 illustrates arrangements for two
lawyers (either partners or cooperators) . In
Fig . 10c, with a combination library and con-
ference room, the private offices could be
somewhat smaller . Figure 11 shows offices for
three lawyers . Files should be separated from
the reception room and convenient to the cleri-
cal employees as in Fig . 11 a, or in a separate
room as in Fig . 116 . If one office is large
enough for conferences and the book collection
not too large, the library and conference room
may be eliminated . On the other hand, some
firms with only two principals have a large
enough collection of books to warrant inclu-

Law Office Layout and Design, Committee on
Economics of Law Practice of the American
Bar Association .
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Fig . 3
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Fig . 1

Fig . 2
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(b)

Fig . 9

	

Offices for one lawyer . (a) Rental area : 366 sq
ft, 12 by 28 ft . (b) Rental area : 560 sq ft, 20 by 28 ft .

(c)

Fig . 10 Offices for two lawyers . (al Rental area :
1,008 sq ft, 36 by 28 ft. Architectural area : 1,140-sq
ft, 504 sq ft per lawyer . (b) Rental area : 1,008 sq ft,
36 by 28 ft . Architectural area : 1,140 sq ft, 504 sq ft
per lawyer. (c) Rental area : 1,536 sq ft, 48 by 32 ft .
Architectural area : 1,600 sq ft, 768 sq ft per lawyer .

611

Fig. 8

Fig . 7

Fig . 4

Fig. 5

Fig . 6

Module Office Desk Area sf
3'-8" J'-0" x 14'-6" 52 x 32 102
41 -0" T-8" x 15'-10" 60 x 40 123
4'-4" 8'-4" x 17'-2" 66 x 40 142

Module Office Desk Area sf
3'-8" 10'-8" x 14'-6" 60 x 34 155

4'-0" 1 l'-8" x 15'-10" 66 x 40 186
4'-4" 12'-8" x 17'-2" 66 x 40 217

Module Office Desk Area sf
3'-8" 14'-4" x 14'-6" 66 x 40 208

4'-0" 15'-8" x 15'-10" 66 x 40 248
4'-4" 17'-0" x 17'-2" 66 x 40 290

Module Office Desk Area sf
3'-8" 18'-0" x 14'-6" 66 x 40 256
4'-0" 19'-8" x 15'-10" 66 x 40 312
4'-4" 21'-4" x 17'-2" 66 x 40 357

Module Office Desk Area sf
3'-8" 21'-8" x 14'-6" 66 x 40 314
4'-0" 23'-8" x 15'-10" 66 x 40 378
4'-4" 25'-8" x 17'-2" 66 x 40 438
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sion of a sizable room for use solely as a library
as in Fig . 10c. Figure 10a is suitable for a
separate building and Figs . 106 and c are for
rental space in an office building .

THE MEDIUM-SIZE OFFICE

While firms composed of more than ten law-
yers generally carry on a diversified practice
and hence choose central locations, some firms
of five to ten lawyers may locate near their prin-
cipal clients . The selection of space in the first
story of a commercial building or the erection
of a building may be considered . If the clientele
is concentrated in a suburban center or small
satellite city, or a city of 50,000 or smaller,
the scale of land values may be such that first-
story space near the commercial center could
be considered . Because of the high cost of land
in the center of large cities, buildings, to be
feasible, must be larger than needed by a single
law office ; hence selection of space in an
elevatored office building is often the only
answer .
The same area which is planned for three

lawyers, as is indicated in Fig . 11a, may be
rearranged to accommodate five lawyers, as
indicated by Fig. 12a. As rearranged, the area
of most of the private offices is too small for
conferences with more than one or two visi-
tors, and secretarial space may be insufficient ;
but where rental rates are high this degree of
crowding may be justified . Offices for firms
with from five to twelve lawyers are indicated
by Figs . 13 to 17 . The arrangement shown in
Fig . 17 may be expanded or contracted to pro-
vide for as few as four lawyers or as many as
twenty .

Secretaries' desks should be close to the
lawyers' offices . Some firms prefer each law-
yer's secretary to be just outside his office door
or in an adjacent private office, as in Fig. 17 .
In general, however, more use can be made of
secretarial, stenographic, and clerical em-
ployees if some are in a pool to be drawn upon
as needs arise.

THE LARGE OFFICE

The planning of space for a large law office may
be influenced by the size and shape of the
space available . The possibility of securing
adequate, well-planned space is enhanced
when the firm actively participates in the pro-
motion of an office building .

Figure 18 indicates possibilities of planning
large spaces . The same scheme with larger
offices could provide for 11 to 18 lawyers, or
could be enlarged to accommodate up to 40
or more lawyers. The plan should be based
upon a study of the special needs of each law-
yer and the relations between members of the
firm .

SPACE FOR A COOPERATIVE GROUP

In buildings planned for occupancy by a num-
ber of law firms, facilities may be pooled, such
as library, vault, utility space, and reception
room . Files should be kept in the separate
offices and secretaries' spaces . (Fig . 19 .)

PLAN ELEMENTS

The most desirable orientation for offices and
workrooms varies in different locations, but
north is generally preferred . In Figs . 9 to 17,
the most desirable orientation is indicated by
the location of the letter N . Outside exposure
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Fig . 13

	

Offices for six lawyers . (a) Rental area : 1,440
sq ft, 40 by 36 ft . Architectural area : 1,596 sq ft, 240
sq ft per lawyer . (b) Rental area: 1,760 sq ft, 44 by 40
ft . Architectural area : 1,886 sq ft, 293 sq ft per lawyer.

Fig . 14

	

Offices for seven lawyers . Rental area : 3,250
sq ft, 80 by 44 ft . Architectural area : 3,772 sq ft, 503
sq ft per lawyer .

Fig . 11

	

Offices for three lawyers . (a) Rental area: 1,152 sq ft, 36 by 32 ft . Architectural area : 1,292 sq ft, 384
sq ft per lawyer. (b) Rental area : 1,584 sq ft, 44 by 36 ft . Architectural area : 1,748 sq ft, 523 sq ft per lawyer .

(a)

	

(b)

Fig . 12

	

Offices for five lawyers . (a) Rental area : 1,152 sq ft, 32 by 36 ft . Architectural area: 1,292 sq ft, 230 sq
ft per lawyer . (b) Rental area : 1,456 sq ft, 52 by 28 ft . Architectural area : 1,620 sq ft, 291 sq ft per lawyer .
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is desirable for offices and advantageous for
large work areas, conference rooms, library,
and rest rooms. Central locations are preferred
for library, file room, and conference rooms.
The size of rooms is determined in part by

the purpose and effect desired, and the furni-
ture chosen . The desirability of commodious-
ness may be weighed against the rent or its
equivalent . If space is air conditioned, smaller
spaces may be tolerated . Lack of commodious-
ness may he offset by the use of rich materials
and effective decoration .

FURNITURE

The reception room should have adequate seat-
ing in addition to the receptionist's desk, and
perhaps side tables for ash trays and maga-
zines. The minimum equipment for a private
office is an executive's desk and chair, one or
two chairs for visitors, and desk-height book-
cases . If desk drawers are not adequate, one
or more letter files may be required . For large
offices, a sofa, side tables, coffee table, and
even a conference table may be included . The
furniture of conference rooms may he limited
to a table and chairs, but some ornamental
furniture may be included . If the root" may be
divided by a folding partition, two tables may
be needed . Lawyers' libraries are for reference,
and unless they are to be used also as confer-
ence rooms, only one or two small tables are
needed . Each secretary's space must have its
desk and chair, and files should be placed near-
by . For security, file rooms may be included
in the plan, and a vault may be needed for valu-
able papers . Storage spaces may be equipped
with shelves, coat hooks, etc., combined with
work space for duplicating equipment . . Util-
ity rooms are usually required only in separate
buildings (rather than rental space) for heat-
ing and air conditioning equipment, trans-
former vault, main switch and meters, etc. A
small kitchen or coffee bar may have a hot
plate and sink, or more complete conventional
kitchen equipment . Toilet facilities are usually
required only for large law offices or when the
offices occupy complete separate buildings .
A couch should be provided in the women's
toilet root" or in a separate rest room .

INTERIOR DESIGN

Lawyers' offices require little interior decors-
tion, but there is a discernible tendency to
make offices homelike . Accessories used
should be carefully selected . The most com-
mon wall decorations found in lawyers' offices
are the certificates of admission to the bar and
diplomas . These serve the purpose of assuring
clients of the lawyer's qualifications .

Fig. 18 Arrangement for large firms : 19 lawyers .
Rental area : 23,040 sq ft, 144 by 160 ft. Architectural
area: 23,652 sq ft, 1,212 sq ft per lawyer.

Fig . 19

	

Cooperative building for seven lawyers . Rental
area: 3,340 sq ft, 44 by 76 ft . Architectural area : 3,588
sq ft, 477 sq ft per lawyer .
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Fig. 17 Offices for 12 lawyers. Rental area : 6,720
sq ft, 56 by 120 ft. Architectural area : 7,076 sq ft,
560 sq ft per lawyer .

Fig . 16

	

Offices for nine lawyers . Rental area : 4,096
sq ft, 64 by 64 ft . Architectural area : 4,356 sq ft, 455
sq ft per lawyer.

Fig. 15

	

Offices for eight lawyers . Rental area : 3,120
sq ft, 52 by 60 ft. Architectural area : 3,348 sq ft, 390
sq ft per lawyer .
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By BERNARD SPERO and ERNEST J . HASCH

Efficient office layout calls for the use of cer-
tain basic principles which must be modified
to meet the requirements of available apace,
personal habits, and individual preferences .
What might be considered efficient by one
practitioner is not necessarily so deemed by
the next . It is axiomatic that the ones who seem
most pleased with their office layouts are the
ones who have worked in one or more offices
before designing their final suites . Their layout
better serves their own habit patterns . There-
fore, it is wise to consider each factor as an
individual problem and solve it according to
the individual requirements as well as to limi-
tations of space .

Waiting Room
The size of the waiting room depends on the
practitioner's style of operation . Some adhere
closely to their appointment schedule ; others
do not . Some must accommodate a great many
children or expect a family group with many
patients. Some use a production-line modus
operandi in which assistants process the pa-
tients through drop areas or other checkup
stations ; others prefer to do all patient work-
up themselves . So perhaps a "kiddie area" or
a "drop area" or both are required . In general,
the busy practitioner should be able to accom-
modate from 10 to 12 people and provide emer-
gency space for 3 or 4 more . About 2 ft of wall
space is needed for each person . The idea that
waiting room space is nonproductive and there-
fore wasteful is a fallacy . Few practitioners
decrease their waiting room space in subse-
quent offices ; most of them increase it .

If the waiting room is inadequate to contain
the patient load, it is helpful to use a system
of traffic control in which patients are trans-
ferred from the waiting room, in proper order,
to operational rooms to await the doctor . This
means that extra refraction rooms or combina-
tion refraction-treatment rooms are required-
or even a field room, a muscle room, or a photo-
graphy room, if these functions are to be
performed independently .

Closets
Space tnuet be provided for patients' wraps .
If the space available does not land itself to
installation of a clothes closet, then racks or
decorative wall-mounted clothes hangers can
be used . Although lose efficient, cloakroom
facilities can be placed in the receptionist's
quarters or in the passageways into the doc-
tor's working areas .

Storage
Storage is an important, and often forgotten,
item in office planning . A multitude of supplies
are essential to sustain a busy practice, and
they should be readily available when needed .
Professional accessories and adjuncts are usu-

"International

	

Ophthalmology

	

Clinics '
Uveitis, Efficient Office Management, vol . 3 .
no . 2, June 1963, Little, Brown and Company,
Boston, Mass .

814

ally kept in small cabinets in the examination
rooms, but general office supplies should be
under the commission of the nurse or secre-
tary . Storage cabinets can be built along corri-
dors or above files . Advantage should be taken
of any natural structural indentations due to
columns or other structural irregularities ;
these are most useful for construction of cabi-
nets, as they are normally waste space other-
wise .

Files
The type of record charts to be used must first
be determined and then the appropriate files
selected . Room for future files should be appor-
tioned, especially if the office is to be occupied
for several years . Files should be accessible to
the receptionist and the nurse, and are general-
ly located in the receptionist's office . At times
it is advantageous to recess file cabinets into
a partition so that only the fronts show, while
their bodies jut into a less-needed area of a
contiguous room . This can have both aesthetic
and functional value . If other space is not avail-
able, the file-cabinet area is also a good place
for a small refrigerator .

Receptionist
The receptionist should be able to observe the
entire waiting room and also control the flow
of traffic of patients . After registering the
patient, the receptionist usually pulls the
record chart or starts a new one if necessary .
The chart is placed at the doctor's disposal by
means of the particular system used . Different
systems are used . The chart can be placed in
a rack outside the examination room to be used
next, or on a desk in the examination room ;
some prefer just to select the chart from a rack
or e counter top in the reception area or pas-
sageway .

Depending on the locality of the practice, the
habits of the community, and the duties given
the receptionist, one of several reception
arrangements can be used . If the practice is
located in a community where an informal
relationship between public and profession is
the rule, the receptionist can be placed behind
a desk right out in the waiting room or behind
a counter top . Office fees, if uniform, can be
quoted and collected over a desk or a counter
top . But if histories are to be taken, it is normal-
ly advisable to install the receptionist at a desk
behind a partition, or to compromise with a
half partition .

If the practice is large, or expected to be, it
in advisable to provide space for two girls in
the receptionist area . This is particularly true
if the location is considered a permanent one .
If not, a small business office should be
planned for any future exigency .

Consultation Room
This is an arbitrary thing dependent on avail-
ability of space and on personal preferences .
Many physicians prefer to interview patients
initially in a private office. Others do so in
the examination rooms, thus saving the time
involved in transferring the patient from con-

sultation room to examination room . Those
who work straight through and then must dash
off to other commitments have little need of a
private office, per se ; but those who wish to
stop and rest during the day need the privacy
of some office to which they can retire . If
excessive space must be taken in order to
acquire a particular suite, one room can be
adapted for use as a relaxation room, with a
cot and beverages and other comforts ; or it can
be used as a dressing room for the assistants .
A room of this type can always be converted to
an examination room later, if the need should
arise .

Examination Rooms
Examination rooms can be refraction rooms,
treatment rooms, minor-surgery rooms, field
rooms, photography rooms, muscle and orthop-
tic rooms, or any combination thereof . There
was a time when refractions were done in one
room, treatment in another, fields in another,
and perhaps slit-lamp microscopy in yet anoth-
er . Now, there is a trend toward more consoli-
dation, so that practically all phases of a com-
plete eye examination can be done in a single
room, thus obviating the transfer of patient
from room to room . This arrangement is a time-
saver, especially if all parts of the examination
are done by the eye doctor ; but if assistants
do part of the work-up, such as fields or mus-
cle testing or even preliminary visions, there
must be separate rooms for the different
functions .

Refraction Room
Although only one retracting lane can be used
at a time, it is generally conceded that more
than one is needed by the busy ophthalmolo-
gist . Much time can be lost each day waiting
for hats to be donned or doffed, waiting for
makeup to be applied, listening to well-meant
but time-consuming farewells, and finally wait-
ing for another patient to be brought in and
properly settled into position . With a second
room available, it is a simple matter to give
final instructions, bid a courteous farewell
and stop into the next room, where a patient
has already been seated, with records laid out
in a convenient place and instruments properly
positioned for immediate use . Someone also
can assist the departure of the patient just
finished . This is not a very important item when
the practice has just started, but as it flour-
ishes, time becomes extremely important .

If it is not possible to have two identical
refraction lanes, it is helpful to set up a second
lane in a smaller room, perhaps a treatment
room, which can be used when the patient load
gets unduly heavy . Mirrors or special visual
charts can be used, and still the room can be
devoted primarily to some other function .

The size of a refraction room depends not
only on the space available, but also on the
predilections of the practitioner . Some insist
on at least a 20-ft lane ; others feel that this is
relatively unimportant . Most feel that a visual
lane of from 15 to 20 ft is satisfactory . Disre-
garding other factors, the characters on vision
charts can be sized appropriately for any dis-
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tance used . The size of projected characters
can be altered by optical means ; charts with
reverse characters can be used in conjunction
with a mirror ; charts with direct characters for
a 10-ft distance are available ; and sometimes it
is feasible to use a two-mirror setup, in which
one of the mirrors becomes a secondary pro-
jector to gain length of projection .

If the longer visual lane is considered neces-
sary, and space is limited, it is sometimes feasi-
ble to use tunnels to attain the desired distance
and yet conserve space . Tunnels can extend
from floor to ceiling, or can even be construct-
ed above files which open out into a different
room . In any case, if there is no objection to
the so-called "tunnel effect" in the mind of the
eye doctor, many space-saving arrangements
are possible with this method .
As mentioned before, many doctors now

prefer to do a complete eye examination, in-
cluding treatment, in a single room . Then there
must be room for the visual lane with the rou-
tine examining equipment (chair, stools, trial
lenses, refracting accessories, slit lamp) as
well as some field equipment (perimeter,
tangent screen) and, no doubt, a consultation
desk . There should also be room for medicines,
treatment cabinet, and perhaps a treatment
table . This would require a minimum of 150
sq ft .
The type of equipment selected will deter-

mine, to some extent, the size of the space
needed or, conversely, the space available
determines, to some extent, the type of equip-
ment which should be used . If the larger "de-
luxe-type" patients' chair is used, it should be
positioned about 4 ft from a wall in order to
utilize its adjustable and reclining features ;
and then a treatment table might not be consid-
ered necessary . On the other hand, the smaller,
less adjustable chair can be placed close to the
wall ; but a treatment table is needed for tonom-
etry, treatment, and minor surgery unless
these functions are to be done in another room .
Sometimes the positioning of the projector

(for vision lanes) presents o problem, perhaps
because of corners or extraneous paraphernalia
around the patients' chair . A recent innovation
is the use of remote-control projectors . These
projectors, now available, can be mounted in
an out-of-the-way position and be completely
controlled by fingertip switches on or around
the lens cabinet . With this arrangement, there
is no need to reach in front of a patient, or turn
awkwardly, to change the characters projected .

Furnishings
1 . Deluxe refracting unit
2 . Small adjustable chair
3 . Reclining treatment chair
4 . Casual chair
5 . Lens cabinet
6 . Slit lamp
7 . Projector
B . Screen
9 . Vision chart
10. Mirror
11 . Perimeter
12 . Treatment cabinet
13 . Treatment table
14 . Tangent screen
15 . Clothes rack
16 . Desk
17 . Files
18 . Clothes closet
19 . Storage cabinet
20 . Storage cabinet 40 in .
high
21 . Storage cabinet over
files
22 . Sink
23 . Wall mount

25 . Refrigerator
26 . Shelf
27 . Clothes hooks

Areas
Rl

	

Waiting room
R2

	

Waiting foam -
children
R3

	

Drop area
R4 Receptionist-
business office
R5

	

Nurse's office
R6

	

Personnel lounge
R7

	

Refraction room
R8

	

Treatment room
R9

	

Minor surgery
R10 Private office
R11 Field room
R12 Orthoptic-muscle
room
R13 Photography
R14 Storage room
R15 Files
R16 Washroom
R17 Tunnel

Area : 1,150 sq ft, 44 by 29 ft
Office personnel : Two doctors, one nurse, one secretary,

one receptionist
Units available :

One waiting room 13 ft by 11 ft 2 in .-10 people
One children's room 6 ft 3 in . by 5 ft 10 in .
One drop area B ft by 2 ft 6 in .

	

people
One reception-business office 10 by B ft

Fig . 2

	

Plan for two-doctor opthalmological office .

Three refraction rooms-two 20-ft lanes-by using
"double mirror" setup--12 ft 6 in . by 9 in . ; by using
"double mirror" setup-11 ft by 9 in .

One treatment and minor-surgery room 9 ft by 8 h 6 in .
One field room 9 by 7 ft
One photography room 8 ft by 6 ft 6 in .
One nurse's office-13-ft lane-8 ft by 7 ft 10 in .
Two washrooms 4 ft 6 in, by 4 ft. 6 in .
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Area : 752 sq ft, 32 by 26 ft
Office personnel : One doctor, one nurse, one receptionist
Units available :

One waiting room 17 ft 3 in . by 8 ft 9 in-11 people
One drop area 6 ft 2 in . by 5 ft 6 in .

	

people
One reception office 11 ft 9 in . b y 5 ft

Two refraction rooms-one 18-ft lane-21 ft by 8 ft
8 in . ; one 18-ft lane-20 ft 9 in . ; by 8 ft 8 in .

One treatment and minor-surgery room 9 ft by 7 ft 6 in .
One nurse's office-field room 7 ft 9 in . b y 7 h 4 in .-

with 12-ft proiection lane above files

Fig . 1

	

Plan for one-doctor opthalmological office .



816

Commercial

OPHTHALMOLOGICAL OFFICES

If two refraction rooms are to be used, it is
better to have them adjacent or adjoining, or
separated by no more than a smaller treatment
or minor-surgery room .

Miscellaneous Rooms

Since the various services required of the
ophthalmologist are so interrelated, refraction
rooms now usually contain some treatment
facilities . But it is still helpful to have a room
available, possibly smaller, which can be used
for treatment, minor surgery, and fields . One
such room for every two refraction rooms
should be adequate, even in the larger multi-
manned practices. It is advisable to have a
vision lane in the miscellaneous rooms when-
ever possible . Almost any distance can be used
to create a satisfactory vision lane .
Minor surgery can be done in any chair with

a headrest and a reclining back, but a chair-
table or a stationary treatment table is consid-
erably more comfortable to the patient . The
examining chair which can be converted into a

flat treatment table can serve several purposes .
It can serve as a general treatment chair for
tonometry or minor surgery ; it can be a refrac-
tion chair ; and it can be positioned at the pre-
scribed distance from a tangent screen so that
central fields can be taken from the same chair,
thus making efficient use of a smaller room .

Orthoptic rooms, as such, are seldom used
unless the volume of the practice affords the
use of an orthoptist . The diagnostic work per-
formed by most eye doctors is done in one of
the other operational rooms ; but if orthoptic
treatments are to be given, a separate orthoptic
room is indicated .
Treatment, minor surgery, and fields can

usually be done in a room of about 100 to 130
aq ft, with smaller rooms serving well for any
single one of the functions.

Figure 1 is a plan designed to give the nurse
and the receptionist complete control of the
traffic flow . The receptionist controls the
patients in the drop area and refers them to the
nurse, who does primary work-ups . Then the
patients are directed to one of the doctor's

refraction rooms . The refraction rooms are
identical, and should be equipped identically .
There is a room for treatment and minor sur-
gery, and the nurse could also use it in addition
to her field room . Storage is centrally located
in the corridor .

Figure 2 shows three refraction rooms, one
nurse's office, and three miscellaneous rooms
to facilitate processing a large practice through
this suite . The nurse and any other assistants
have access to all parts of the suite, end the
nurse has a 13-ft vision lane over the files .
All assistants to the doctors can cooperate
efficiently to route patients properly according
to the system used, end still oversee the overall
operation from various ventage points . The
doctors, under a proper system, will have
several rooms in which they can perform the
various functions required . For instance, the
photography room, which is seldom used as
such, can be used for tonography, gonioscopy,
and orthoptics, or even as a personnel lounge .
The children's waiting room can be kept under
constant surveillance .
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Fig. 1 Parking dimensions for 1978 passenger
cars. See pages 818-821 .

Motor Vehicle Manufacturers Assn . of the U .S . Inc .,
Detroit, Michigan, 1978 .

GROUND CLEARANCE DIMENSIONS

TURNING DIAMETER DIMENSIONSEXTERIOR HEIGHT DIMENSIONS

EXTERIOR WIDTH DIMENSIONS

81 7
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Cô

Y

°

g
E ao ~ o I. o f

V
I: o,
`O "M M

c v,
n ^M M

cc
1~
nM

3
Co r. 4 o
Y

cV H
P hf Y Y M

Ô f
h C.i

M
v, ~ o

- Pf M
^ L ~ 1.
" O vi OPf`! M f M

0 f7
f

f
0 1.
O" OM M

uv

O

°
Y)
cv
Ye0M

M
ci

Y
oi ~O

oa~n~n~~âo

-0 n
.e

MSI

h

I ar: I ~nv I a
^ ~

_
f cm̀'f 1P̀7 CNf f ~ Y f " Y r" Y T l'n1 ~ ~ f cǹ7
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PARKING
Car Classification

By CHARLES M. BOLDON and RICHARD F. ROTI

1971 DOMESTIC AND IMPORTED PASSENGER
CARS-BY CLASSES

The popular domestic and imported passenger
cars are listed below in seven classes. The rat-
ing categories are established on the basis of
square feet of floor area covered by a vehicle .
Class 60, for example, contains vehicles where
the resultant of length X width dimensions
fall into the 60.0 to 69 .9 sq ft area range. Class
70 covers the 70 .0 to 79.9 act ft area range .

It can be noted that the new domestic sub-
compacts, Pinto, Vega, and Gremlin, fall into
the upper areas of Class 70, differing con-
siderably from Colt in the middle of Class 60.
Apart from Volvo and Mercedes 280 SL-

representing approximately 1 .2 percent of the
industry and 4 .70 percent of all foreign makes--
imports are not considered a substantial factor
in Class 80 .
Listings in Class 110 for Ford Custom/

Galaxie/LTD, Plymouth Fury/GTandChevrolet
Biscayne/Impala are based on standard sedan
dimensions . The high proportion of station
wagons sold of these models has raised these
vehicles into Class 120.

Vehicle Width

The trend of overall width from 1927 to date
has been about 10 or 12 in . The increase was
to provide for generous three-passenger room
in the front seat of the wider cars and to ap-
proach comfortable three-passenger capacity
in the smaller . Any increase in the width of
larger cars would be to provide for four people .
This would amount to another 18-20 in .
Manufacturers do not anticipate a one unit
increase to a four-passenger front seat . The
current growing demand in passenger care is
for two-passenger unit seats, a feature pre-
viously confined to vehicles of special interest .
Width of motor vehicles using federal highways
is limited to 96 in . maximum in most states .
The exceptions, Connecticut, Maine and Rhode
Island, allow 102 in . maximum dimensions .

Most of the width gains took place in the
1930-1942 period . The smallest cars widened
out 4.4 in . (from 65 .8 to 70 .2 in .) . The big
three-passenger cars increased 6.4 in . (from
65 .5 to 71 .9 in .) . The overall average of all
makes increased 6.5 in . (from 68 .5 to 75 .0
in .) . The greatest gain was an increase of 8 .8
in . by the largest luxury cars
A concealed fact in the figures is that running

boards disappeared during this period . In 1930
running boards 6 to 8 in, wide on each side
were eliminated in the bellying out process
to obtain three-passenger units.

The gap between today's widest car and
narrowest car is once again increasing . The
domestic "mini-compacts" led by the Colt at
61 .4 in ., Vega at 65 .4 in ., Pinto at 69 .4 in ., and
Gremlin at 70 .6 in . contrasts sharply with the
79-80 in . traditional "big three" and luxury
cars .

From A Parking Standards Report Vol. 1, by
Parking Standards Design Associates, a joint
venture of Conrad Associates & Richard F .
Roti & Associates, 1971 .

TABLE 3 Classification System

Class 60-- Subcompacts: 50, Pontiac Firebird

1 . Toyota C010118/Sprinter
2 . Datsun 8110 Sedan Class 100-Intermediate :
3 . Toyota Corolla Wagon
4 . Datsun SPL311 Roadster 51 . American Javelin
5 . Volkswagen Beetle 52 . Rolls Royce-Silver Shadow
6. Dodge Colt 53 . Dodge Challenger
7 . Toyota Corona 54 . Rolls Royce-Formal Sedan
B. Toyota Landcruiser 55 . Mercury Cougar
9. Datsun PL510 Sedan 56 . Chevrolet Chevelle/Malibu

10, Peugeot 304 57 . Pontiac LeMans
58 . Dodge Charger FIT

Class 70-Subcompacts : 59 . Pontiac GTO
60 . Chevrolet Monte Carlo

11 . Datsun WPL510 Sedan 61 . Oldsmobile Cutlass "S"
12 . Volkswagen Super Beetle 62 . Buick G .S .
13 . Porsche-all models 63 . Ford Torino
14 . Datsun 240Z 64 . Oldsmobile F-85
15 . Volkswagen -Karman Ghia
16 . Volkswagen Type 3/Square back Class 110 - Standard
17 . Toyota Corona Mark II
18 . Mercury Capri 65 . American Matador
19. Chevrolet Vega 66 . Oldsmobile Cutlass Sedan/Coupe
20. Audi Super 90/Sts . Wgn. 67 . Oldsmobile Cutlass Supreme
21 . Ford Pinto 68 . Buick Skylark
22 . American Gremlin 69 . Plymouth Satellite/Road Runner

70 . Mercury Montego
Class 80-Compact : 71 . Dodge Coronet/Custom/Brougham

72 . Dodge Charger 500/Coupe/SE
23 . Volvo 1800 E 73. American Ambassador
24. Volkswagen 411 Sedan 74. Ford Thunderbird
25. Peugeot 504 75. Pontiac Grand Prix
28. Mercedes 280SL 76 . Chevrolet Chevelle Wgn.
27 . Volkswagen Ste . Wagon 77 . Plymouth Fury/GT
28. Toyota Crown 78. Ford Custom/Galaxie/LTD
29 . Toyota Crown Wagon 79 . Lincoln Mark III
30. Audi tOOLS 80 . Chevrolet Biscayne/Impala
31 . Volvo 142/144/145 Wgn.
32. Toyota Landcruiser Wgn. Class 120-Luxury :
33. Chevrolet Corvette
34. American Hornet 81 . Buick Riviera
35.
36.

Ford Maverick
Volvo 164

82 .
83 .

Dodge Polara
Pontiac Catalina

37 . Mercury Comet GT 84 . Oldsmobile Delta 88
38 . Mercedes 2201250 85 . Buick LeSabre

86 . Oldsmobile Toronado
Class 90-Compact : 67 . Cadillac El Dorado

88 . Chrysler Newport/New Yorker
39 . Mercury Comet Sedan 89 . Chevrolet Impala Sta . Wgn .
40 . Plymouth Valiant/Duster 90 . Mercury Monterey/Custom
41 . Dodge Dart/Custom/Swinger 91 . Mercury Marquis/Brougham
42 . Chevrolet Nova 92 . Pontiac Bonneville
43 . Mercedes 280S/280SE 93 . Oldsmobile Ninety-Eight
44 . Dodge Demon 94 . Lincoln Continental
45 . Mercedes, 280SE, Coupe 3.5 95 . Cadillac Coupe De Ville
46 . Plymouth Barracuda 96 . Cadillac Sedan De Ville
47. Chevrolet Camaro 97 . Buick Electra
48 . Mercedes 280SEL 98 . Chrysler Imperial
49 . Ford Mustang 99 . Cadillac Fleetwood 60
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Overall Length

	

During the period of 1930-1942
major changes were made in car length which
had a severe effect on garage design and
investment cost per car space. The smallest
cars increased over four feet in length (from
140.1 in . to 193.5 in .) . The family sedan, Ford,
Chevrolet and Plymouth "Big Three" increased
31/, ft (from 152.9 in . to 196.1 in .) . The average
of all makes showed an overall increase of
37 1/, in . (from 169.3 in . to 206.8 in .) . The luxury
cars registered a 21 in . gain (from 204 .9 in . to
225.9 in .) .
The 12-year period from 1946 to 1958

brought out two trends . Rambler as the small-
est car pioneered the reversal toward smaller
cars in 1952 . In 1954 the low-price family
sedan (Ford, Chevrolet and Plymouth) began
a 7-year increase in car size from 99 to 118
sq ft .
From 1957 to 1960 the "tail-fin" explosionFig. 3

	

(a) Angle of approach . (b) Angle of departure .

occurred leading to a buyers' revolt against
stretched-out sheet metal, followed by an
increase in imports and introduction of domes-
tic compacts . Immediately following intro-
duction of United States compacts the car
manufacturers began an inching up process
until the 85 sq ft compact was 90 sq ft as
evidenced in the 1963-1970 "shortest car"
indication .
During the same period the "low-price three''

began an active 7-year growth period projecting
all three into the larger size category Class
120.

Ramp Breakover Angle

The ramp breakover angle is the measure of
ability of the car to break over a steep ramp,
either climbing or descending, without scrap-
ing (see Fig . 2) . The Society of Automotive En-
gineers calls for a minimum of 10 degrees as a
design standard . A number of models have
not met this standard in recent years. The
average for all groups has remained relatively
constant during the period 1958-1971 despite
appreciable vehicle height reductions .

The ramp breakover angle influence can be
altered thru use of design techniques. Transi-
tional blends top and bottom of ramps com-
posed of two or more break points can multiply
the ramp steepness, with workable break
angles, beyond the normal capacities of car or
driver . In existing structures these problems
are overcome by building a pad of asphalt or
concrete each side of the break point. In this
manner cars having a low breakover angle
can negotiate potential critical points without
scraping .
Long wheelbase ears combined with low

center clearance are most susceptible to in-
adequate breakover angles . Buick Riviera,
Pontiac Tempest, Oldsmobile Toronado, and
Lincoln had lower ramp breakover angles in
1970 than Society of Automotive Engineers
design standards recommendation .

Angle of Departure

A reasonable minimum value is necessary to
reduce the incidence of tailpipe and rear bump-
er dragging . The standard calls for a minimum
of 10 degrees, violated only in the 1957-1959
period . Only one 1970 car, Mercury, met the
minimum standard . Most cars are substantially
above 10 degrees . The most critical condition
is at driveways where the apron is steep, or a
combination of excessive crown to gutter and
apron slope.

Angle of Approach

The trend of approach angle of domestic cars
from 1948 to 1962 indicates a drop in the
1957-1959 period below 15 degrees . The stan-
dard developed in 1960 by the Society of Automo-
tive Engineers calls for a minimum value of 15
degrees. The standard has been maintained up
to 1970 when reduced by Chrysler and Dodge
to 14 .0 and 14 .6 degrees respectively . (See Fig.
3.)

Ramp Slopes
The maximum ramp slope should be 20 percent .
For slopes over 10 percent, a transition at least
8 ft long should be provided at each end of the
ramp at one half the slope of the ramp itself .
(See Fig . 4.)

Driveway Exits
A ramped driveway exit rising up to a public
sidewalk must have a transition section that is

823

Fig. 5 Driveway exits .

Fig . 2 Ramp breakover angle.

Fig . 4

	

Ramp slopes. (Transitions are required only if ramp slope exceeds 10 percent .)
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almost level (maximum slope: 5 percent) before
intersecting the sidewalk to prevent the hood of
the car from obscuring the driver's view of pedes-
trians on the walk . This transition should be 16
ft long . (See Fig. 5a.)

Property line walls should also be regulated
so as not to interfere with the driver's view of
pedestrians on a public sidewalk . Wherever an
exit driveway is parallel and adjacent to a prop-
erty line wall which extends all the way fo a
sidewalk, the edge of the driveway should be
physically established, by curb or railing, at least
6 ft from that wall . For each foot that the wall
is held back from the sidewalk, the required dis-
tance between driveway and wall may be re-
duced by one foot . (See Fig. 5b.)

RAMP SYSTEMS*

A number of different interfloor ramp systems
can be used to enable vehicles to traverse the
approximate 10-ft (3-m) elevation between park-
ing levels . Some of these systems provide sepa-
rate and exclusive ramps, while others make use
of continuous sloping floors that accommodate
both parked vehicles and interfloor travel .
Ramps may be straight, curved, or a combina-

tion . No single ramp system is best for all applica-
tions . The choice should be based on site shape
and dimensions and parking demand characteris-
tics . Ramps may be designed for one-way or two-
way traffic movement . However, one-lane-wide
ramps should not be operated on a reversible
two-way basis.

In some instances, site topography will allow
direct access to several parking levels from the
street system . This is a desirable arrangement,
since it leaves more space for parking and pro-
vides more flexibility for traffic distribution be-
tween the street system and parking facility .

Time and convenience are important to ramp
travel and should be considered in any compari-
son of romp types. Actual travel time on ramps
varies little among different ramp system types;
however, some ramp systems have more potential
for delay caused by conflicting traffic movements
that limit ramp capacity . Other factors influencing
ramp design include accident hazards, construc-
tion cost, and ability to accommodate vehicles
and drivers conveniently .

Analysis of Ramp Movements
A ramp system includes any portion of storage
floors used by vehicles moving between levels.
Nearly every successful ramp system requires ve-
hicles to follow an approximately circular path
when traveling between parking levels . The num-
ber of 360-degree rotations required to circulate
through the garage and parking structure height
are major concerns, particularly in self-park de-
signs .

It is generally desirable to limit the maximum
number of complete rotations to five or six . De-
pending on romp system type, this will control
the maximum desirable number of parking levels
and limit the number of parking spaces a driver
must pass during garage travel .

Drivers are sometimes distracted or disturbed
by the awareness of height when traveling on
upper parking levels-a condition that can be
accentuated if parking levels extend higher than
adjacent buildings . To reduce driver distraction,

* Parking Garage Planning and Operation, Eno Foun-
dation for Transportation, Inc., Westport, Conn ., 1978.
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Fig. 1 Parking garage examples that incorporate adjacent-parking ramp systems for traffic entering
and clearway ramp systems for traffic exiting the facilities .

parapet walls along driving ramps should be de-
signed to limit the driver's view of surroundings
outside the parking structure.

Clearway and Adjacent Ramp Types

	

Ramp sys-
tems may be divided into two types, based on
the amount of interference between ramp traffic
and parking-unparking operations . Ramp systems
designed on the "clearway" principle provide in-
terfloor travel paths completely separated from
potentially conflicting parking-unparking move-
ments. Ramp systems in which part or all of the
romp travel is performed on access aisles may
be called the "adjacent parking" type . The num-
ber of parking stalls adjacent to the ramp may
vary from a small number to the total capacity
of the facility . (See Fig. 1 .)

Clearway ramp systems provide the safest
movement with least delay and, except for sloping
floor designs, are preferred for self-park designs .
However, the clearway ramp system is seldom
feasible for small garage sites .

An adjacent-parking layout requires less area
per parking stall because of the twofold use of
travel paths, and consequently can be used to
advantage on smaller land parcels . However, ad-
jacent-parking ramp designs are more susceptible
to traffic movement delays and potential acci-
dent-causing situations .

The actual travel speeds for free-moving vehi-
cles on the two types of ramps do not vary
greatly . Delays on the adjacent-parking type
ramp system caused by parking-unparking ma-
neuvers are difficult to measure but must be recog-
nized as a sizeable quantity . Delays will be
greater on parking levels nearest the street level,
since these levels always have larger numbers
of vehicles in the circulation system .

Concentric Versus Tandem Ramp Design Ramp
systems also can be classified as concentric or
tandem, depending on whether the travel paths
of vehicles moving up and down between parking
levels revolve about the same or separate centers .
Helically-curved (spiral) ramps are usually built
concentrically to save space and to provide flatter
grades . Straight ramp systems are designed in
either concentric or tandem configurations .

Vehicles traveling on a ramp system may move
either clockwise or counterclockwise . Counter-
clockwise rotation is generally preferred in the
United States and other countries where drivers
customarily sit on the left side in vehicles since
it places drivers on the inside of turns, enabling
better vehicle handling .

Parallel Versus Opposed Ramp Design

	

For vehi-
cles to rotate in the some direction on a ramp
system, up and down ramps must slope in oppo-
site directions, requiring ramp surfaces to be op-

posed. If up and down ramps slope in the same
direction, ramp surfaces are parallel and vehicles
must rotate in opposite directions .

While no significant difference has been ob-
served in operational ease, it is obvious that op-
posed romp types are safer, since all vehicles
must travel in the same direction . Parallel ramp
systems are considerably cheaper to construct,
however.

Geometric Ramp Types
For safety, convenience, and traffic operating ef-
ficiency, the path followed by the ramp through
traffic on any floor of a parking garage should
be short, with minimum turns and traffic crossings .
Ramp arrangements within a garage should be
consistent, in order to be as simple and compre-
hensible as possible .
Ramp design and arrangement are influenced

by (1) orientation of ramp traffic flow to main-
floor street entrance and exit points and to other
ramp systems that might exist in larger garages,
(2) conformance of ramps with access aisles
throughout each floor area, and (3) site dimen-
sions.

Straight-Ramp Systems

	

Ramps within a straight-
ramp system usually should be "stacked" one
over another for construction economy and traffic
circulation uniformity . The stacking of ramps cre-
ates a "ramp-well ." From a plan view, the sum
of the system's ramp-well areas and the floor
area containing aisles used by ramp portal-to-
portal traffic is the ramp system's area, or enve-
lope. This extends vertically through the parking
structure (with the possible exception of roof and/
or basement levels) .

For straight-ramp garages, the ramp system
is usually rectangularly shaped (ignoring curved
ramp ends), with the ramp well(s) along the struc-
ture's longer-side dimension . This is because more
horizontal distance is required to satisfy ramp
grade criteria than to accommodate vehicular
movement between ramp ends .

Figure 2 illustrates a basic straight-ramp system
having a ramp-well on one side only . In this sys-
tem, vehicles follow an elliptical path, most of
which is on flat surfaces . Figure 3 is a parallel
straight-ramp system, with ramp-wells on two
sides of the structure . Turning movements for the
up and down ramps are performed in different
areas, while the floor travel is performed in a
two-way movement along the same aisle . De-
pending on structure width, the floor travel could
be directionally separated. The systems repre-
sented in Figs . 2 and 3 are both very adaptable
to entrance and exit points on the same street .

Figure 4 is an adjacent-parking type opposed
straight-romp system . Travel paths for through
up and down movements fall in the some aisle,
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eliminating traffic crossing points . Figure 5 illus-
trates a clearway type opposed straight-ramp sys-
tem. Ends of opposed ramps on the main floor
are pointed in opposite directions, making this
type suited to structures with entrance and exit
points on separate streets . This design can be
adapted to entrance and exit points on the same
street, but requires a 180-degree turn on the main
floor-necessitating additional space.

Straight-ramp systems are advantageous in rel-
atively narrow buildings. They require less floor

area than helically-curved ramps and are simple
to construct, particularly in existing structures be-
ing converted to parking garages. However, sharp
turns, necessary to get on and off straight ramps,
are disadvantages.

Split-Level or Staggered-Floor Systems. The
staggered-floor parking garage, invented by Fer-
nand E. d'Humy, is now generally referred to
as a split-level garage . If is constructed in two
sections, with floor levels in one section staggered
vertically by one-half story from those in adjacent
sections . Short straight ramps, sloped in alternate
directions and separated by the distance required
to easily make a 180-degree turn between ramps,
connect the half-stories .
Any combination of straight ramps can be ap-

plied fo the split-level floor systems . Traffic rota-
tion direction may be the same, in which case
the aisles are one-way, thereby reducing conflicts .
Turning paths may overlap, requiring less space
for the ramp system . Rotation can be provided
also in opposite directions, which simplifies ramp
construction by having up and down ramps on
the same plane.

The division between split-level structure halves

may be perpendicular to the street or parallel .
In the latter case, either the front or back half
may be elevated . Split-level floors can overlap
as much as 5 to 6 ft (1 .5 to 1 .8 m) to increase
space efficiency and make narrow sites workable.

Figures 6 through 9 illustrate various types of
split-level configurations . Figure 8 is the most com-
mon type .

Split-level designs are particularly applicable
to small, high-cost sites where maximum use of
space must be achieved . Construction is relatively
simple, and the design fits well on rectangular
sites . This system is efficient in terms of floor
space per vehicle parking stall but, like all ramp
systems employing adjacent parking, frequent
conflicts may arise between circulating traffic and
parking-unparking vehicles .
One variation in the split-level system uses

three separate sections, with the two end sections
at equal elevations and staggered one-half story
with respect to the center section (see Fig . 9) .
Fifty percent fewer turns are required, thereby
reducing travel time . However, vehicles parked
on the end sections must be driven an extra half-
floor when entering or leaving . "Wrong way"
ramp travel is also a greater possibility with this
type of design .

Sloping-Floor Systems

	

The sloping-floor parking
garage, in its simplest form, contains two adjacent
parking modules tilted in opposite directions, with
cross-aisles at each end so that vehicles traveling
the length of both aisles make a 360-degree turn
to move up or down one complete parking level
(Fig . 10). Thus, there is no area set aside for
ramps in the ordinary sense. The cross-aisles may
be sloped or level .

Parking industry experience indicates that the
sloping-floor design is well-suited to self-park op-
erations . The relatively flat floor slope (custom-
arily ranging between 3 and 5 percent) permits
comfortable parking and pedestrian walking. Be-
cause parking is adjacent to the interfloor circula-
tion system, each entering customer has an oppor-

Fig. 2

	

Parallel straight-romp system with ramp
wells on two structure sides .

Fig . 3

	

Straight-romp system with one romp-well .
Fig . 6 Two-way staggered-floor ramp system.

Fig . 9 Three-level staggered-floor ramp system.

Fig. 7 Tandem staggered-floor ramp system.
Fig. 4

	

Adjacent-parking type opposed straight-
ramp system.

Fig. 5

	

Cleorway-type opposed straight-ramp
system.

Fig. 8

	

This staggered-floor system provides park-
ing on level floors and desirable one-way traffic
flow . Fig . 10

	

Basic sloping-floor concept.
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tunity to park in the first available space.
However, the operational problems in adjacent
parking can cause congestion during peak out-
bound movements if clearway-type express ramps
are not used .

Floor-to-floor travel distance is greater in slop-
ing-floor garages than in other types of ramp
garages. However, this is offset somewhat by
the opportunity for greater travel speeds due to
flat slopes and longer tangents .

For large structures it is desirable to have only
part of the floor area sloped, with level floor
sections at ends to form cross-aisles . Ramp con-
nections at midpoints of opposite sloping floors
permit one-way traffic circulation (Fig . 11). It is
possible to achieve one-way traffic circulation in
sloping-floor layouts, with parking along aisles
on every level, by using two sloping-floor garage
units placed end-to-end . In the level center section
where the two units meet, traffic flow can change
from up to down and vice versa. This permits
flexibility for angled parking, limited only by
available site width (Fig . 12) .

Helically Curved Romp Systems

	

The helix (spiral)
ramp can be a single surface that permits vehicles
to travel on a continuous helical path between
parking levels . When two-way traffic is handled
on a single helix, the outer lane is used for up
movements, since it has a larger radius of curva-
ture and lower grade . Up movements are usually
counterclockwise and down movements clockwise .

Helical-ramp entrance and exit points can be
located on the same side or opposite sides of
the ramp coil . In either case, ramp access points
are located directly above each other on each
succeeding floor. Helically curved ramps should
be of the clearway type. Examples are illustrated
in Figs . 13 and 14 .

The double helix system (Fig . 14) uses two heli-
cal-path surfaces that are sloped in opposite di-
rections . One surface can be used for up move-
ments, the other for down movements. The two
sloping helical surfaces may be separated or they
may be interwoven . Vehicle movements for both
up and down travel directions are made in the
same direction of rotation . In the United States
and other countries using left-side drive vehicles,
counterclockwise rotation is preferred .

Interwoven double helix systems are popular
in tall structures (10 to 12 parking levels) because
the number of 360-degree turns can be reduced
by using two separated helical surfaces to serve
alternate parking levels .

Traditionally, curving ramps are said to be con-
tinuous where they provide 360 degrees of rota-
tion between two parking levels. The noncontinu-
ous helically curved ramps that provide rotation
through 180 degrees are commonly referred to
as semicircular-although this definition is not
quite correct, since the curved section is helical
in shape.

Helically curved ramps are most often located
in corners of rectangular structures to minimize
floor-space loss, or they are located outside the
structure when additional site area is available .
Helically curved ramps require more space than
straight ramps, but they can offer better traffic
operation by providing gradual turning as com-
pared to sharp turning movements usually re-
quired at ends of straight ramps. In addition,

superelevation at ends of straight ramps may re-
quire undesirable warping of floor areas.

Express Exit Ramps Large parking structures
with frequent high-turnover conditions may be
served best with an express ramp for one direction
of travel-usually for exiting traffic. Express exits
can be curved or straight, and are designed al-
ways on the clearway principle, providing one-
way traffic movement (Fig . 15). They are generally
desirable to serve high-turnover transient patron-
age. They improve operating efficiency by reduc-
ing travel time and conflicts-but may add signifi-
cantly fo structure costs, since they increase the
area prorated to each parking space in determi-
nations of space-use efficiency .

Ramp Standards
Ramp design parameters governing the accepta-
bility of such ramp features as maximum gradient
and minimum radius of curvature have evolved
from garage operating experience . The following
discussion presents standards generally used by
the parking industry .

Ramp Grades

	

Ramp grade (slope) is computed
by multiplying floor-to-floor height by 100 and
dividing by the ramp length . The difference be-
tween romp length measured along the slope or
horizontally is negligible . Grades on curving
ramps are measured along the outer ramp pave-
ment edge .
Maximum practical ramp grades are principally

limited by safety considerations and the psycho-
logical effect on drivers, with hill-climbing and
braking abilities of automobiles being a second-
ory factor . Steep ramps slow traffic movement
and can be particularly hazardous when wet, re-
quiring drivers to be excessively cautious .

Fig. 13

	

Helical ramps such as this one can be used
effectively for express exiting .

Fig . 11

	

Sloping-floor system with crossover ramp
of mid-point .

Helical romp systems can often be advantageous for structures situated on odd-shaped sites .

Fig. 15

	

Examples of straight and helical express exit ramps.
Fig . 12 Double sloping-floor system with mid-
point crossover .



Ramp breakover angle is limited by wheelbase
and vehicle ground clearance, and is a measure
of an automobile's ability to be driven over the
crest formed by two converging surfaces without
scraping its underside . Ramp breakover angle var-
ies inversely to wheelbase.

Angles of approach and departure are limited
by vehicle front and rear overhang and ground
clearance. These vehicle clearance angles deter-
mine an automobile's ability to roll over the sag
point (lower end of ramp) formed by different
grades without scraping or touching the pavement
surface . The angle of departure is more critical
because the rear overhang of vehicles is generally
longer than the front overhang .

Standards established by the Society of Auto-
motive Engineers limit the ramp breakover angle
to no less than 10 degrees; angle of departure,
no less than 10 degrees; and angle of approach,
no less than 15 degrees. Vehicles designed to
these minimum standards theoretically are able
to traverse sag and crest sections at the bottom
and top of a 17 .6 percent ramp grade, and to
move to flat floor grades without need for a grade
transitioning (blending) area .

However, centrifugal force, causing vehicle sus
pension fo compress when crossing a sag point,
even at low speed, can result in vehicles scraping
pavement surfaces . Without grade transitioning
at the ramp crest, driver sight-distance can be
limited momentarily, and crossing abrupt grade
changes can be uncomfortable for drivers and
passengers . Therefore, ramp grades should be
blended gradually or transitioned to flatter floor
surfaces .
A practical method of blending ramp grades

to relatively flat floor levels involves using a mini-
mum 12-ft-long (3 .7-m) transition slope equal to
one-half of the ramp grade. Figure 17 illustrates
this ramp grade transitioning method . Ramp
grades of less than 10 percent can be blended
satisfactorily with a transitioning slope shorter
than 12 ft (3 .7 m) .

Ramp Width and Radii For one-way straight
romps, minimum acceptable width is 12 ft (3 .66
m); and for two-way straight ramps, where oppos-
ing traffic flows are not separated, 22 ft (6 .71
m) is the recommended minimum width. Where
a barrier is used between lanes to separate traffic
flows, each lane should be at least 12 ft (3 .66
m) wide for tangent lengths . Circular ramp lanes
generally should be 14-18 ft (4 .3-5 .5 m) wide .

The repeated turning movements of vehicles
traveling between parking levels is a primary de-
sign consideration . The spiraling path radius must
be kept minimal to conserve space and reduce
travel distance . However, very sharp and unre-
lieved turning will produce a dizzying effect on
drivers . To minimize this effect, ramp systems can
be laid out with sharp curves separated by short
tangents or less sharply curved sections (Fig . 18) .

Lateral clearance for a vehicle traveling a
curved path is determined by a vehicle's outer-
most corner point radius (usually the front bumper)
when it is turning on a minimum radius . The inside
edge of travel lane radius must be less than the
minimum inside rear-wheel radius-but not much
smaller, or drivers will attempt to enter the ramp
at too sharp an angle. The relationship between
these radii depends on relative vehicle position,
which is determined by maximum steering angle
and driver steering input, extreme corner dimen-
sions, and speed. Clearance is usually provided
for the vehicle with the largest outermost corner
point radius .

Minimum outside radius for a single-lane helical
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Fig. 16 Relationship between floor-to-floor height, ramp grade, and length . (SOURCE : Edmund R . Ricker,
Traffic Design of Parking Garages, The Eno Foundation for Highway Traffic Control, 1957, p . 115 .)

Fig . 17

	

Method of blending ramp and floor grades. Vertical scale is exaggerated to show detail. (SOURCE :

Adapted from Edmund R. Ricker, Traffic Design of Parking Garages, The Eno Foundation for Highway Traffic
Control, 1957, p. 117,)

For self-park designs, maximum ramp grades
should not exceed 15 percent ; however, 20 per-
cent maximum ramp grades for attendant-parking
garages are acceptable . In parking structures
where pedestrians are expected to walk on vehi-
cle ramps, grades preferably should be no more
than 10 percent .

Figure 16 graphically relates ramp grade and
length with floor-to-floor heights. For instance,
this graph shows that for a slope of 13 percent
and a rise of 9 ft or 2.7 m (floor-to-floor height),
a ramp length of 70 ft (21 .3 m) long is required .
Similarly, a floor-to-floor height of 11 ft (3 .4 m)
and a ramp length of 90 ft (27 m) results in a
slope (ramp grade) of 12 percent .

The maximum preferable grade for sloping-
floor self-park garages is 4 percent, and in atten-
dont-park garages, 10 percent . Angle parking in
sloping-floor garages should be 60 degrees or
greater, to minimize gravity roll-back of vehicles .

Ramp Grade Transition Design Critical vehicle
clearances, driver comfort, and safety considera-
tions influence the design of ramp ends where
they meet flatter floor surfaces. Ramp breakover
angle, and the angles of approach (affecting front
overhang of vehicles) and departure (affecting
rear overhang) are critical vehicle clearance
points . These angles are established for stationary
vehicles with normal equipment and load, includ-
ing passengers and fuel .

Fig . 18 Curved ramp system with tangent sections .

Fig. 19

	

Helical ramp dimension standards .
(SOURCE: Parking Principles, Special Report 125 Highway
Research Board, 1971 .)
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Fig . 1

	

Functional plan for twin-spiral garage .

ramp is 32 ft (9 .75 m) ; however, an outer radius
of 35-37 ft (10.67-11,28 m) is desirable . With
helically curved two-lane ramp surfaces, the outer
lane need not be as wide as the lane used on
the inside path . The outer lane radius is less re-
strictive, allowing drivers to turn at a flatter angle
that requires less effective width for a travel path
(Fig, 19).

Romp Turn Superelevation

	

Vehicles traveling on
curved paths are acted on by centrifugal force
proportional to the square of the velocity and
inversely proportional to the radius of curvature .
This centrifugal force must be balanced by other
forces that are developed by side-friction of the
tires on pavement, and superelevation (banking)
of the ramp surface . Although speeds in parking
garages are low, turning radii are much smaller
than those required for street or highways, thus
resulting in rather large centrifugal forces. Ramp
curves should not be superelevated too steeply,
because very slow drivers may have difficulty in
keeping away from the inside edge of the ramp
pavement and fast drivers may be encouraged
to drive at speeds greater than conditions of
grade and sight-distance safely permit .

Garage ramp superelevation should be ap-
proximately t/2-in/ft (approximately 4 cm/m) of
ramp width at the point of sharpest turning, with
lesser amounts adjacent to straight sections or
storage floors .

Ramp Appearance

	

Some motorists are reluctant
to use ramp garages because travel paths in park-
ing garages may combine narrow lanes, steep
grades, and sharp turns . Even drivers accustomed
to garage parking depend on appearance and
"feel" in maneuvering their vehicles .
Consequently it is desirable to use architectural

and optical effects that will give drivers confi-
dence and reduce possible adverse psychological
effects of driving in restricted spaces . An obvious
means is to make sight distances as great as
possible and to provide abundant illumination .

The optical trick of obscuring horizontal and
vertical lines of reference may be used to reduce
the apparent steepness of ramp grades . Ramp
walls can be painted with stripes contrasting to
wall color, parallel to ramp surface or at steeper
angles . The normal angles between vertical col-
umns and the travelway can be obscured by paint
markings, or adjacent structural features may be
built with architectural lines parallel or perpem
dicular to ramp surfaces .
Romp structures should be as open as practica-

ble, to provide sight distances and to reduce
closed-in impressions. In locations where icing
conditions are common, ramp systems should be
placed in building interiors or otherwise protected
from weather.
Ramp illumination should be given special at-

tention . Wall openings should not be allowed
where outside light sources could blind drivers .
Artificial lighting should take the form of diffused
illumination, and reflectors should be pointed
away from the direction of travel .

PARKING GARAGES
Typical Designs
In the following pages the functional plans and
design features of five self-parking facilities are
presented. They are typical of the modern

Parking Garage Operation, The Eno FOUnda-
tion for Highway Traffic Control, Saugatuck,
Conn . . 1961 .

garage planning that has evolved during the
past several years.

In Fig . t, the plan for a twin-spiral garage is
shown. The ramps, situated in opposite cor-
ners, are angled to facilitate the movement from
the floors to the ramps. Entrances and exits
have been provided on two streets on separate
levels to take advantage of the different eleva-
tions.

The waiting area-two elevators, rest rooms,
cashier's booths, and vending machines--is in
the center of the garage . A retail area extends

along the entire frontage of one of the streets
and has a depth of about 85 ft . The fourth level
of the garage, or roof deck, extends over the
retail area . Ninety-degree parking is employed
throughout the facility .
A staggered-floor or split-level garage is

shown in Fig . 2 . The ramp systems feature
separated one-way operation, and access is on
only one street . The overall dimensions of the
352-space facility are 120 by 240 ft . Ninety-
degree parking is utilized throughout the four
floors . The cashier's booth is at the entrance,
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and the stairs and elevators are strategically
located in the center of the facility to take
advantage of the split-level and to afford mini-
mum walking distances .

In Fig . 3 a functional plan is presented for a
facility with straight ramps . The garage has
one-way aisles and angle parking . Actually,
a portion of the aisles is used in the floor-to-
floor circulation . There are three pedestrian
elevators and four stairways to serve the eight
floors . Though the entrance and exit were on

the same street, they are widely separated to
reduce conflicts . The overall dimensions of
the facility are 183 by 165 ft .

In a sloping-floor or continuous-ramp garage,
the aisles serve two purposes : access to the
parking stalls, and floor-to-floor circulation .
In Fig . 4, a typical garage is shown which pro-
vides 90 ., parking . One pedestrian elevator
and three stairways have been provided for the
five-level facility . The entrance and exit are
on one street . The direction of travel on the

ramps has been reversed to reduce the conflict
at the contact with the one-way street . Overall
dimensions are 122 by 157 ft .

The preparation of a design for an irregular-
shape site presents many problems, especially
when self-parking is to be provided . An exam-
ple o1 a good design is presented in Fig . 5
where a spiral ramp is in the center of the ga-
rage . The aisles are one-way and two-way, and
90'' parking is used throughout the facility .

For the three-floor garage, there is one

MAIN FLOOR

MAIN FLOOR

TYPICAL FLOOR

TYPICAL FLOOR

Fig. 3 Functional plan for straight-ramp garage .Fig . 2

	

Functional plan for staggered-floor garage .
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Fig . 5 Functional plan for concentric-spiral garage .

Fig . 4

	

Functional plan far sloping-floor garage .
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pedestrian elevator available at present. Plans
and areas are provided for an additional eleva-
tor when warranted. There are four stairways.
In the operation of the facility, an entrance has
been provided on one street end two streets
are used for exiting .
Many variations may be used in garage

design . The previous examples are typical
designs. Design criteria and standards were
assembled in a recent study.' The designs
must be tailored to the available land .

By GEOFFREY BAKER and BRUNO FUNARO

RAMP GARAGES

Ramp garages do not simply multiply the park-
ing capacity of a lot by the number of parking
levels added. Considerable space on each level
will be taken by ramps and circulation ways
which must be kept free of parked cars . Only
on the uppermost level (or the lowermost in the
case of an underground garage) can cars be
temporarily stored in the aisles as they normal-
ly are in an attendant-operated parking lot.
On a sloping lot, developed with only two or

three perking levels, space normally required
for ramps may be reduced. By connecting
adjacent streets to the different parking levels,
the street system is, in effect, incorporated into
the garage ramp system .

As most garages henceforth will be de-
signed, we believe, for customer self-parking,
we have taken 12 percent (i .e ., a rise of 12 ft
in every 100, or a 7° angle of slope) as the
maximum convenient ramp grade.

Actually public use and acceptance of a
ramp slope depends less upon the mechanical
power and body dimensions of the car than
upon the apparent hazards to the women driver
of sleep, narrow slopes, and sharp, blind turns.
For her also the terror of coming down a ramp
is likely to be greater than that of going up,
especially now that so many cars have automat-
ic shifts which prevent them from stalling or
running backward on hills .
To make a ramp seem less confined and

hazardous, it should be one-way, well-lighted
but without distracting glare, and separated
from opposing traffic with a wide divider strip.
Camouflage painting devices may be used to
make the slope appear less steep. Horizontal
lines of reference can be obscured with wall
stripes parallel to, or at a steeper angle than,
the roadway. A long eight line, particularly at
the upper end of a romp, will guard against
drivers hesitating . This in turn will increase
speeds (without decreasing safety), and so
Increase the ramp's traffic capacity .

The shallower and longer the ramp, the more
space it requires on each parking level . The
only exception to this is where the whole ga-
rage becomes in effect a shallow-angled romp,
a wide roadway with a line of 90 ° parking on
each side . This spirals up and around in a con-

Parking, Reinhold Publishing Corp ., New
York, 2d ptg ., 1963, by permission of Van
Nostrand Reinhold Company .

' Ricker, Traffic Design of Parking Garages,
Eno Foundation, 1957 .

addition to the ramp length, which will very
according to steepness (see plan, Fig. 3) .
Minimum economical width totals 108 ft .

And still, with these minimum dimensions,
there is a quite uneconomical ratio of circula-
tion space to storage space on each parking
floor. Only by enlarging the floor areas, which
usually means enlarging the available lot size,
can more storage space be served by the same
amount of circulation space.
Ramp length, of course, can only be reduced

by steepening the ramp angle or reducing
the floor-to-floor height between parking
floors . The shape of a ramp can be changed
and condensed by coiling it into a helix .

Location and shape of the ramp system is
particularly important on the entrance floor of
attendant-operated garages. The further sway
the romp from the street entrances, the larger
the reservoir space, end the better the cushion
against delay and congestion at periods of-
peak arrival .

In general, as we have seen above, the
larger each perking floor, the more advantage-
ous the ratio between storage space and
circulation ways. The upper limit on floor area

In a large garage, customer-operated eleva-
tors may be insufficient for these peak periods.
Escalators will give much better service under
these conditions ; but they will probably be
justified only in a very large garage.

In a parking garage of three floors or less,
stairs are still accepted by the public . It
will, however, generally be wiser to fill the top
floor with long-term porkers, who (perhaps
tempted by lower monthly rates) will be more
willing to make the climb .

Types of Ramp Garages
Types of romp garages very widely . No
one plan is best for all sites or all types of ga-
rage . The shape of the lot, anticipated parking
demand, whether the garage is to be designed
for parking by customers or by attendants,
limitations of cost and of structure (partic-
ularly if the garage is part of another building
such as an office block or an auditorium)-all
are important factors when deciding what is
the most efficient type of ramp design for the
job.

tinuous line of warped rectangles fitted into
the rectangular shell of the building .

The second factor governing ramp length
is floor-to-floor height . The smaller this
dimension, the shorter can be the ramps. How-
ever, the floor-to-ceiling clear height should
not be less than 7/, ft, and even this will require
many radio aerials to be retracted or tied down
at the garage entrance . Thin-floor structural
slabs are particularly worthwhile in garage
construction .
Each end of the ramp, where it joins the park-

ing level, must be blended into the floor grade
over a minimum distance of 12 ft . The sections
of a modern car most likely to scrape ground at
top or bottom of a slope are the long overhangs
in front and rear beyond the wheelbase.
The area required for a ramp system will be

most important in determining whether a given
piece of land can be profitably developed with
a multistory garage structure . A floor-to-floor
height of 8'/ ft requires a 12 percent ramp
71 ft long (see Table 1) . Another 45 ft beyond
this will be needed for a reasonably convenient
turning radius in circulation lanes on each
parking floor.
So the minimum length needed for the sim-

plest form of parking deck, with a straight
ramp and on more than two levels, is 90 ft in

TABLE 1

	

Ramp Length for Straight Ramps (to the nearest foot)

in attendant-operated garages will be set by the
time required to walk between the furthest
parked car and the central interfloor man lift
which connects with the entrance check-in
point where cars are collected and delivered .
This interfloor communication point should

be as near as possible to the centroid of the
parking floor. For attendants' average walking
speed is found to be 5 ft per second ; their
driving speed averages 13 ft per second .
The layout of parking stalls should be de-

signed to minimize travel time . One 100 ft
of extra travel distance to and from a parking
stall will add 7 ~ seconds to driving time, 20
seconds to walking time, thus reducing each
attendant's parking rate by one car per hour .
In a large operation with high turnover, this
will be revealed by either an increase of labor
costs, or by long delays in the delivery of cars
to outgoing customers, or by need for a larger
reservoir to prevent delay in reception of
incoming cars .
For customer-perking garages the same

standards of walking distance should apply
as in parking lots : a maximum walk of 300 ft
from parked car to garage entrance . Most
important here is allowance for peak periods
of interfloor travel by customers entering or
leaving .

Split-level
Floor-to-floor height floors

Angle, Ramp grade,
degrees percent 8 ft 9 ft 10 ft 11 ft 12 ft 4 ft 5 ft

3 5 60 180 200 220 40 80 100
3yr 6 133 150 167 183 200 67 88
4 7 114 128 143 157 172 57 77
4,/ 8 100 112 125 138 150 50 63
5 9 89 100 111 122 134 45 55
6 10 80 90 100 110 120 40 50
6'/ 11 73 82 91 100 109 37 46
7 12 67 75 83 92 100 34 42
7y, 13 61 69 77 85 92 31 39
8 14 57 64 72 79 86 29 36
8y 15 53 60 66 73 80 27 33
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To improve the ratio between ramp area and
parking area, the ramp can be steepened, a
one-way ramp can be used for two-way traffic,
the ramp can be designed to double as a park-
ing aisle with stalls on each side, cars may be
parked in the aisles, and more rows may be
double-parked . Every ana of these will lower
operating efficiency . None of them, except pos-
sibly the ramp which doubles as a parking
aisle, are even to be considered in a modern
customer-parking garage .

All ramp systems except the helical need
circulation lanes kept clear on each parking
floor for a continuous path upward and down-
ward through the building .

Actually all ramp systems must circle in
order to gain sufficient length within the build-
ing to go upward at a reasonable slope . In heli-
cal ramps this circling is confined to the ramp .
In all other types the turning movement
(through 360 or 180 according to ramp type
and floor layout) is made not on the ramp but
on the parking floors . This turning movement
can be made more easily on a banked helical
ramp than on the flat parking floors .
Minimum site width required for a ramp gar-

age is 100 to 110 ft, as shown below ; and even
then there is a quite uneconomical ratio be-
tween parking area and ramp space . A helical
ramp would fit a narrower site but waste even
more space . For a narrow site, particularly a
corner lot, the elevator garage may be most
economical . Minimum width of the structure
alone may be as little as 60 ft . But there must be
access on both sides of this, for entrance and
exit . There should also be off-street reservoir
space . So minimum site width, with a street on
the front and one side, is 80 ft . (see Fig . 6) .
If there is no side street, another 20 ft must be
added to the frontage for exit lanes .

Of helical ramp types the least costly to con-
struct is usually that shown in Fig . 7 . One-way
up and down lanes are on a single-banked sur-
face . The outer lane is used for up traffic, usual-
ly counterclockwise, so that cars keep to the
right in normal fashion .
The diameter of the ramp is controlled by the

required turning radius : a minimum of 45 ft to
the face of the outside curb of the outer lane .
There is crossing of traffic at each parking
floor connection, but drivers have a clear view
each way .

In the circular ramp shown in Fig . 7 there is
no crossing of up and down traffic, even at the
parking floor connections . Each traffic stream
is confined to its own ramp all the way from top
to bottom of the building .

As entrance and exit points are at opposite
aides of the ramp cylinder, the best position for
this type of ramp will be near the center of the
parking floor .
The surface of these ramps can be fully

banked between floors, but they must be flat-
tened at the point of connection with each park-
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TABLE 2 Helical Ramps-Minimum Dimensions

ing floor, so that cars can turn off and on with-
out too sharp a break in grade .
To avoid scraping the floor with front or

rear overhangs or some part of the under-
body of the car, change of grade between floor
and ramp must not be too sudden . The blending

distance must be at least as long as most
wheelbase lengths-about 10 ft . As precise
construction in concrete is not to be expected,
it is wiser to set 12 ft as minimum . A simple
rule of thumb is to make this transition grade
half the ramp grade . (See Fig . 8 .)
Halfway between the circular and the

straight ramp in what may be called the rec-
tangular circle. This is so large and so shallow
that it normally fills the whole building, and so
wide that there is a line of right-angle parking
along each side . The floors of the garage
become tilted planes . A basic disadvantage of
this plan is that a two-way circulation road
must also serve as a parking aisle-and a very
long one too . The inevitable result is conges-
tion and delay, particularly at the lower levels
during outgoing rush hours .

Probably the simplest types of ramp in struc-
ture, planning, and operation are the two-way
divided ramps set one above the other at one
edge or in the center of the parking floor .
(See Fig . 9 .)

This is quite economical of space, partic-
ularly on a lot that is rather long and narrow .
Two-way circulation lanes on the parking floor
may be hazardous .

Here the up and down traffic streams have
been separated . This plan still has the advan-
tages of rectangular shape and small ramp
area . But the up and down circulation lanes
intersect on the parking floor unless the floor
area is so large that each circulation can be
kept within its own half on one-way lanes .

Fig . 10

On some sites it may be an advantage to have
in and out traffic widely separated at street
level, as it is here .

If the up and down ramps crisscross at each
floor (like an X in elevation), the two traffic
streams flow in the same direction on each
parking floor, and conflicting traffic move-
ments are immediately reduced .
By placing up and down ramps at alternate

edges of each floor, the up and down circula-
tion in the ramp type shown in Fig . 10 is com-
pletely separated . Moreover, the turning move-
ments have been cut in half . The car has to turn
through only 180 ° (instead of 360 as in the
preceding ramp plans) to go up or down
through one parking level to the next . The
travel distance on each floor is also reduced,
so this type of ramp layout usually shows
excellently fast driving time between floors .

At ground level the in and out ramps point
in opposite directions, so this plan is partic-
ularly well fitted to any piece of land which
runs through a block so that it has frontage on
two streets .

The Split-Level Garage

The split-level garage is the parking equivalent
of the split-level house . One section of a garage
is offset vertically by half a story from the
remainder of the building . (See Fig . 11 .)
The length of each floor-to-floor straight

ramp can then be divided into two halves sep-
arated from one another in plan sufficiently to
allow a 180' turn on the parking floor . This
means a minimum distance of 45 ft center-to-
center of the ramps .

Climbing upward, or on the return trip down,

for Two Lanes Side by Side, feet

Radius to inside face of
outer curb of outer lane . . . . 45

Radius of inside lane to
inside face of outer curb . . . 32

Width of inside lane
between curbs . . . . . . . . . 12

Width of outside lane
between curbs . . . . . . . . . 11

Width of border curbs
(curb height : 6 in .) . . 1

Width of median curb
Icurb height : 6 in .) . . . . . . . 2

Maximum super-elevation
on ramp turns . . . . . . . . . 0.1 ft per ft of width
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Any of the ramp and circulation systems
discussed earlier can be applied to the split-
level garage structure .

Mechanical Elevator Garages

Mechanical elevator garages are most suit-
able on expensive sites which are too small
for economical development with a ramp ga-
rage . They are the only practical means of
developing garage space on deep lots with
narrow frontage .

Mechanical elevator garages can be struc-
turally very light and open if local building
codes allow .
The

	

two

	

principal

	

makes ---Bowser

	

and
Pigeon Hole--both impose similar circulation
patterns . Cars enter the central elevator hoist-
way on one side and exit on the other . So this
type of garage is particularly well suited to
corner sites, or any interior lot where the long
side abuts on an alley which can be used for
exit . In such cases the main street frontage
required will be only 80 ft .

If entrance and exit must be on the same
frontage, the minimum width required will be
approximately 100 ft . On a structure above 10
stories in height, however, if sufficient reser-
voir space is provided at ground level to cush-
ion peak arrival periods (without cars having
to line up on the street outside), the lot size
may have to be greater than this minimum .

Up to a point this will depend also upon the
number of elevators used (the more elevators,
the higher the speed of storage and delivery),

which in turn will affect the capital cost of such
a garage structure .

In mechanical elevator garages a minimum
of one quarter of each parking level area is
occupied by circulation . When there is no
double-row parking (which may entail moving
front-row cars to reach those in the back),
circulation space, i .e . the elevator hoistway,
occupies one third of the area on each parking
level . On the other hand, on a site 100 by 100 ft
a circular ramp (the most condensed type)
would occupy almost two-thirds of the area on
each level .
The Pigeon Hole hydraulic elevator equip-

ment moves on rails set on the ground ; the
Bowser electric elevators are hung from an
overhead crane track . In both systems the
elevator car moves simultaneously in a hori-
zontal and a vertical direction . This is the
all-important difference between these elevator
systems and those which proved unsuccessful
in the thirties .
Pigeon Hole uses a dolly, controlled by the

elevator operator, for moving the car in and out
of the elevator . Bowser elevator operators drive
the car on and off . The elevator control panel
is within easy reach of the operator as he sits
in the car . An intercom and signal light system
connects the elevators with the cashier's con-
trol booth .

The Bowser elevators are counterweighted
so that, if the electric power fails, the garage
can still be unloaded . These elevators will rise
without power when empty . Loaded with a car,
they descend at a controlled rate .

the motorist negotiates these short ramps
easily, so that parking in a ramp garage seems
no more complex or frightening than any other
sort of driving .

At the junction point between the two sec-
tions of the building, where the floors are offset
vertically, they also overlap horizontally . In
these few feet along the edge of each floor
there is only half the normal floor-to-ceiling
height found in the rest of the building ; but this
is sufficient height for the end few feet of a car,
front or rear. So here the parked cars actually
overlap one above the other, to give a saving
of perhaps four to five feet in the overall width
of the structure . On a narrow lot these may be
the few extra feet necessary to accommodate
minimum parking lot dimensions to the dimen-
sion of the lot .

Fig . 11
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By FRANK HARRISON RANDOLPH, P.E., Professor of Hotel Engineering, Cornell University

Parking stalls should be built to ac-
commodate the larger cars frequently
used, although not necessarily the very
largest. Planning in hopes of just medium
and small size cars invites difficulties . The
larger cars have an over-all length of 19
ft, over-all width 6 ft 8 in ., with a wide
open door projecting 3 ft 4 in . beyond
the over-all width. The ramp angle must
not exceed 7 deg. The limit of the front
approach angle is 14 deg, while the cor-
responding angle at the rear is limited to
9 deg. When parked at right angles to
a curb or buffer, the front overhangs gen-
erally does not exceed 2 ft 10 in ., and
the rear overhangs seldom exceeds 4 ft
6 in . These dimensions need consideration
when planning widths of sidewalks af-
fected by the overhang . A 5-ft sidewalk
would have its usable width reduced
almost to zero by the rear overhang . The
front overhang may be taken at 1 ft 6
in . when figuring closely the minimum
feasible spacing between buffers for a
minimum width parking lot. When a cen-
tral driveway is used with 90 deg parking
on both sides, the space required is 62
It wide, but the space between buffers
need be only 59 ft because of the over-
hang .
A single stripe, 4 to 6 in . wide, may be

used to mark the parking stalls . Better
results in centering the car are obtained
by using two 5-in . stripes, separated by
1 ft 6 in ., to mark the stalls . The stripes,
about 18 ft long, are joined by a semi-

' Overhang beyond curb or buffer is
about 6 in . less than overhang dimen-
sions (see section on "Dimensions")
which are measured from the center of
the wheel.

Table 1 .

	

Parking lot dimensions

8 in . wide, there is only 1 ft 10 in . be-
tween cars . If an adjacent car is only 6 in

off center and the car door is 4 in . thick,

only 1 ft remains through which to

squeeze, if possible .
Motel parking lots planned for maxi-

mum guest convenience, mark off parking
sfolls I t ft wide and 23 ft long, allowing

circular arc at the incoming end to form
an elongated U (Fig . 3) . Experience has
shown this method to be very satisfactory
and fully worth the extra painting .

Parking stalls should be at least 9 ft
wide, 10 ft wide if space is not too re-
stricted . Parking stalls 8 ft 6 in . wide are
unsatisfactory because with the car 6 It

Curb Lot width Lot width

length Minimum Lot width Sq ft Lot width Sq ft 3 rows -1- Sq ft 4 rows -+ Sq ft

Angle of stall per Stall driveway 1 row + per 2 rows -I- per 2 per 2 per

Parking width car depth width 1 driveway car f driveway car driveways car driveways car
.

Along
-
curb = 00 9

23 . ..
9

12
21

-,
483

_
30' 34

5
1 ' 391

60
345

-

10' 23' 10' 12' 22' 506 32' 368 54' 474 64' 368

30° 9' 18' 17'4" 11' 28'4" 510 45'8" 411 66'2" 397 83'6" 376
10' 20' 18'3" 11' 29'3" 585 47'6" 475 68'0" 453 86'2" 431

45 ° 9' 12'9" 19'10" 13' 32'10" 420 52'8" 336 79'0" 376 98'10" 315
10' 14'2" 20'6" 13' 33'6" 490 54'0" 383 80'4" 379 100'10" 358

60 ° 9' 10'5" 21'0" 18' 39'0" 407 60' 313 95'0" 330 116'0" 305
10' 11'6" 21'6" 18' 39'6" 455 61' 351 95'6" 366 116'6" 335

90 ° 9' 9' 19' 24' 43' 387 62' 279 105' 315 124' 279

10' 10' 19' 24' 43' 430 62' 310 105' 350 124' 310

firfrr In h'irr I
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4 ft behind the 19-ft car for unloading

space which is advisably clear of the

driveway .

Parking lots, exclusive of drives for

entering them, require 350 sq ft per car

as a very rough, preliminary figure . The

width of the available space and the de.

sired angle of parking are determining

factors in economy . The area per car

varies from 279 to 585 sq ft under con-

ditions covered in the tabulation of

parking lot dimensions . A central drive-

way with two rows of cars and 90 deg

parking gives the best economy. Diagonal

parking is easier for the driver, reduces

the necessary driveway width, but requires

more total space (Fig . 1 ) .

In designing parking spaces, end stalls

should be about 1 ft wider than usual,

especially if bounded by a building or

other obstruction or a driveway . Parking

spaces under buildings should be 11 ft

wide, watching out for columns, and

should have 7 ft height in the clear .

The parking pattern that will be most

satisfactory fully warrants careful thought .

It depends upon many factors including

the possible locations of access drives .

These should be 20 ft wide for two-way

traffic or 12 ft wide for one-way traffic

(Fig . 2) . If a restricted site frontage re-

quires a right-angle turnoff, the drive-

way should be 25 ft wide and the curb

should have a 30 ft radius . A curb radius

of less than 18 ft is inadvisable .

A slope of 6 per cent is the usual

maximum for state highways . A slope of

12 per cent is customary for ramps, but

may be as much as 15 per cent . The

parking lot should be nearly level . The

central driveway may be crowned, with

a 1 per cent slope draining to the edges

so that persons on foot will find the drive-

way relatively free from water after rain

or from ice in winter weather .



souoce : Design Guide for Permanent Parking Areas,
National Crushed Stone Association, Washington, D.C.,
1970.

Fig. 3 Parking plan-90° parking .
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Fig. 1 Definitions.

Fig. 2

	

Parking layout dimensions .



Fig . 5 Parking plan-60' parking .

Fig. 4

	

Parking plan-45° parking .
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Fig. 2. Plan of service station with one pump

island, midblock location

Fig. 3. Plan of service station with two pump
islands, midblock location

Commercial
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Drawings show the standard plan of a
major oil company for a two-bay service
station . Additional bays may be added for
larger installations .
Minimum recommended dimensions for

bay door opening is 10 by 10 ft . Overhead
type doors are the most effective . Servicing
pits have become obsolete, the mechanical
lift being considered more practical.

Fig. 1 .

	

Plan of typical two-bay service station building
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Fig. 6

	

Two- and throe-bay stations .

Fig . 5 . Plan of service station with two pump islands, high-
way location

Fig . 4. Plan of service station with two pump islands, corner
location
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Fig . 7

	

Existing neighborhood (light commercial) location.

Compiled and < :d~tud by William J C--n, Jr , Markctinq Dopartnu " i~t . Hunihk ; Oil 1,L H,-.fining Co .1968



Fig. 8

	

Proposed new urban location .

Compiled and edited by William J Cronin, Jr ., Marketing Department, Humble Oil & Relining Co ., 1968 .
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Automotive Shop

Fig . 3

Fig . 1
Fig . 2

Fig. 4

U .S . Noval Facilities Engineering Command, Deport-
ment of the Navy, Washington, D .C .



Commercial

AUTOMOBILE SERVICE STATIONS
Gas-Filling and Service Stations

Fig . 5

Fig. 6

SITE PLAN

Fig . 7

U .S . Naval Facilities Engineering Command, Depart-
ment of the Navy, Washington, D .C.
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resents the basic physical image of the dealer-
ship as it first appears to the customer, influ-
encing not only his original valuation of the
facility as a place of business but also his con-
tinual impression of it . It exerts an immeasur-
able but certain pressure on owner relations .

Locating the Showroom

The showroom should be located in a position
of unobstructed visibility-one that will read-
ily attract the attention of people passing by .
It should present at a glance an impressive
and appealing view of the new cars on display .
If the building site is on a corner, the show-
room should be on the corner facing both
streets for maximum visibility of its interior .
On an inside lot the showroom should be pro-
jected in front of the major portion of the facil-
ities to increase visibility and exposure time .
Always provide maximum customer visibility.

Additional new unit display, if desired, can
be provided outside the showroom under a
canopy or roof extension, adjacent to the cus-
tomer service reception area or through use
of a landscaped patio display area . These types

Planning Potential

A dealership's planning potential is a reason-
ably expected annual new car sales poten-
tial, which a properly located dealership with
adequate facilities, and effective manpower
and management, should be expected to retail
profitably over the business cycle. Planning
potential is a measure of the sales potential,
based on the actual high price group market
within the dealership's area of sales responsi-
bility and, as such, is not necessarily a measure
of the dealership's past or expected retail unit
sales performance . It is against this planning
figure that space guides are recommended .

SHOWROOM

The new car showroom performs a merchan-
dising and advertising function for the entire
dealership . The exterior should be designed,
decorated, and lighted so it will stand out from
its immediate surroundings in an appealing
way as well as identify the business quickly
and be inviting to potential customers. It rep-

Site

The ideal would be a wide, level, rectangular
lot on the corner of a primary thoroughfare .
If an interior lot must be used, it should have
wide frontage for display purposes and suffi-
cient depth for future expansion. While in
some cases the suburbs may provide the ideal
dealership site, in metropolitan areas with
space limitations it may be necessary to plan
on expanding upward, by adding levels to pres-
ent facilities, to relieve growing pains.

Space Allocation

The site selected should contain sufficient
usable space to provide for an adequate build-
ing and the necessary outside lot area . Ordi-
narily, the space allocation is approximately
60 percent outside area and 40 percent inside
or under roof area . The inside space of a deal-
ership is ordinarily apportioned into four major
areas approximately as shown in Table 1 .

TABLE 1

	

Inside Space Proportions

These figures are basic averages, and there-
fore will not be exactly the same in all cases.
Slight upward revisions in space allocation
should be provided in the service department
area for dealerships doing a large service
business .

Outside space apportionment generally takes
into consideration the requirements for used
car display, service parking, new car storage,
and employee parking . Space allocation among
these four areas varies according to the sales
volume set up in the planning potential of the
dealership . In general, twice as much space is
allotted to service parking as employee park-
ing, and used car display requires roughly
twice the space needed for new car storage.

Space Analysis

The illustrated building layout was prepared
as an example, in accordance with (Fig . 1 )
recommendations for a conventional dealer-
ship building design . (See also Table 2.)

Square feet

Planning Guides, General Motors Corpora-
tion, Detroit, Mich . Fig . 1

Percent total
Inside area inside space

Service department . . . . . . -70
Parts department . . . . . . . . . . . . . . . 14
Showroom . . . . . . . . . . . . . . . . . . . 11
Admini st ration offices . . . . . . . . . . . . 5

Total building area . . . . . . . . . . . . . . . . . 46,200
Showroom and administrative offices . . . . . . 7,200
Parts department . . . . . . . . . . . . . . . . . . 6,500
Service department . . . . . . . . . . . . . . . . . 32,500
Number of service stalls . . . . . . . . . . . . . . 66
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Does not include reception stall area .
"For landscaping, building setback and lot entrance driveways

"'As required .

TABLE 2

	

Minimum Space Recommendations

Space Guide Building Area Lot Area-Parking and StorageTotal Building & Lof

Service I Demo & Employe Used Car New Car
parking parkIng Display Storage
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0- 25 3,750 5 .850 9.000 1 4 2,000 1 .000 1 750 8 2,500 8 1 .280 3 960 3 750 300

26- 50 5 .700 10,640 16.340 1 7 3 .500 1 .200 1 1 .000 14 4 .480 7 2,240 6 1 .920 6 1,500 500

51- 75 6,600 12.770 19,370 1 8 4,000 1 .400 1 1 .200 14 4,480 8 2,560 9 2,880 9 2,250 600

76- 100 7,600 16.850 24,450 2 9 4 .500 1,600 1 1 .500 18 5.760 9 2,880 13 4,760 13 3,250 800

10t- 125 8.200 18.980 27 .180 2 10 SM0 1,700 2 1,500 18 5,760 10 3 .200 16 5 .120 16 4,000 900

126- 150 9,300 22.490 31,790 2 11 5,500 1,800 2 2 .000 22 7,040 11 3,620 19 6,080 19 4.750 1,100

151- 175 9 .900 25 .260 35,160 2 12 6 .000 1,900 2 2000 24 7,680 12 3 .840 22 7,040 22 5 .500 1,200

176- 200 11 000 28.030 39 .030 2 13 6,500 2000 2 2,500 26 8,320 13 4,160 25 8 .000 25 6,250 1,300

201- 225 11 700 30,900 42,600 2 14 7,000 2 .200 3 2,500 28 8 .960 14 4 .480 28 8 .950 28 7,000 1,500

226- 250 13400 34,730 48,130 3 16 8 .000 2.400 3 3,000 32 10 .240 16 5,120 31 9,920 31 7,750 1 .700

251- 275 14 100 36,860 50.960 3 17 8 .500 2 .600 3 3,000 32 10 .240 17 5 .440 34 10 .880 34 8,500 1,800

276- 300 14 .800
1

40.840 55,640 3 18 9,000 1 2.800 3 3000 36 11 .520 18 5.760 38 12 .160 38 9 .500 1,900

01- 350 17,30 47,540 64 .840 4 21 10,500 ' 3 .300 3 3 .500 42 13,440 21 6320 44 14 .080 44 11 .000 2 .300

351- 400 19,300 53,080 72,380 4 23 11,500 3.800 3 4000 46 14,720 23 7 .360 50 16 .000 50 12 .500 2 .500
401- 450 1 20.900 58.720 7T620 4 25 12,500 4 .400 4 4.000 50 16.000 25 8 .000 56 17,920 56 14 .000 2 .800
451- 500 'i.. 23.500 65 .890 89 .390 5 28 14 .000 5 000 4 4.500 56 17,920 28 8 .960 63 20 .160 63 15,750 3 .100

501- 550 ,25,400 72 .590 97 .990 5 31 15,500 5,400 4 4 .500 62 19,840 31 9 .920 69 22 060 69 17 .250 3,500
551- 600 27.800 79.190 106,990 6 34 17 .000 5 .800 4 5,000 68 21 .760 34 10 .880 75 24,000 75 18 .750 3.800

601- 650 29 .700 85,790 115 .490 6 37 18 .500 .6200 4 5 .000 74 23 .680 37 11 840 81

~

25 .920 81 20.250 4,100

651- 700 31 .100 92000 123 100 7 39 19 .500 6,600 1 4 5000 78 24 .960 39 12 .480 88 28 .160 86 22 .000 4.400

701- 750 33,500 98 .60 132 .10 7 42 21,00 7 .00 1 4 5.500 84 26,680 42 13 .440 94 1 30 .0110 94 23 .500 4,700

751-800 35 .400 105,200 140,600 8 1 45 22,500 7 400 I 5 5.500 90 i 28,800 45 1 14 .400 100 32,000 100 25,000 5000

800- 850 37 .800 111,80 149 .600 a 48 24000 7,800 Î 5 6000 96 30,720 48 15 .360 106 33,920 106 26 .500 5.300

851- 900 39 .700 119,070 158,770 9 51 25,500 820 5 6.000 102 32 .640 51 j 16 .320 113 36,160 113 20,250 5.700

901- 950 41,100 124,710 165,710 9 53 26,50 8,600 1 5 6,00 106 33 .920 53 16960 119 39 .080 119 29,750 6,00

951-1000 43 .500 131,310 174 .810 9 56 28,000 9 000 I 5 650 112 35,840 56 17 .920 125 40,000 125 31 .250 6,30

101-110 44 .900 141,040 185,840 10 58 29 .00 9 .300 6 6500 116 37 .120 58 18 .560 138 44,160 138 34,500 6 .700

1101A20 47,100 151,060 198,160 10 61 30,500 9,600 6 7 .000 122 39 .040 61 19.520 150 48 .00 150 37,500 7.000

1201-130 48 .400 161 .090 209 .490 11 63 31,500 9 .900 6 7,000 126 40 .320 63 20 .160 163 52 .160 163 40,750 7 .700

1301-140 50 .200 170 .150 220 .350 11
1

65 32 .500 10,200 6 7 .500 130 41 .600 65 20,800 175 56.000 175 43,750 8000

1401-1500 52,000 180,080 232,000 11 !~ 67 33,500 10,500 6 8 .000 134 42,880 67 21 .440 188 60,160 188 47,000 8.600

1501-1600 53,800 190 .200 244,000 12 70 35 .000 10 .80 7 8 .000 140 44,80 70 22,40 200 64,00 20 50,00 9,000

1601-170 55,600 200 .030 255,&30 12 72 36.000 11,100 7 8,50 144 46,080 72 23,040 213 68,160 213 53 .250 9,500

1701-180 56 .90 209,290 266,190 12 74 37 .00 11 .400 7 8 .500 146 47 .360 74 23,680 225 72,00 225 56 .250 10,00

1801-190 58,700 219 .120 277.620 13 76 38,000 11 .700 7 9 .000 152 48,640 76 24,320 238 76.160 238 59,500 10,500

1901-2000 61,D00 229 .340 290.340 13 79 39,500 12 .000 7 9 .500 158, 50 560 79 25 .280 250 80,000 250 62500 11,000

201-210 62,50 239,170 301,670 14 81 40.500 12 .500 8 9 .500 162 51 .840 81 25 .920 263 84160 263 65,750 11 .500

2101-220 64.50 248,430 312 .930 14 93 41,50 13,00 8 10,00 166 53,120 83 26,560 275 88.000 275 68,750 12 .00

2201-230 66,70 258.060 323 .760 14 85 42,50 13.500 8 10,000 170 54,400 85 27 .200 268 92,160 288 72,00 12,30

2301-240 68,000 268,280 336 .280 15 88 44,00 14 .00 8 10,00 176 56 .320 88 28 .160 300 96,00 30 75 .000 12 .80

2401-250 71 .000 277,810 348,810 15 90 45 .00 15,500 8 10,50 180 57 .60 90 20 .80 313 10.160 313 78250 13 .00

2501-2600 72.500 287 270 359,770 15 92 46,00 16,000 9 10 .50 184 50 .080 92 29 .440 325 104.00 325 81 .250 13 .70

2601-270 74.000 296 .90 370 .90 16 94 47,000 16 .50 9 10.50 188 60 .160 94 30 .000 338 108,160 338 84,50 14 .000

2701-280 76,500 307,320 383,820 16 97 48,500 17,000 9 11,000 194 62 .080 97 31 .040 350 112,00 350 87 .500 14,700

2801-2900 78,000 316,950 394,950 17 99 49,500 17 .500 9 7t,000 198 63.360 99 31,680 363 116,160 363 90 .750 15 .00

2901-3000 79,500 326 .210 405,710 17 101 50,50 18,00 9 11,000 202 W.640 1 101 32 .320 375 120.000 375 93 .750 15 50

3001 + lor
each 10,1 "' 225 --- 50 -" "' 45 '-- 225 "' 125 "' 125 "' '-'
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of new unit display areas are relatively inex-
pensive to provide and can be very effective .
The minimum space guide for inside show-

room display is 500 square feet per unit . Leave
at least 5 ft open around each car . This will
allow space so that the customer may walk
around and open the hood, doors, and trunk
freely . Allow as much extra space as possible
around the display, so that customers can
stand back and get a good view of the car from
all angles (Fig . 2) .

OFFICES

Location

Most dealers have their own preference for
the location of offices . As a general rule, the
office of a department manager should be
placed close to the activities of his department
(Table 3) .

TABLE 3 Average Office Size

trucks . Recommended width for buildings
with two rows of stalls . a n aisle, and a 30-ft
extension on one side, with direct drive-in
stalls, is 100 ft . Recommended width for build-
ings with two rows of stalls, an aisle, and a
30-ft extension on each side with direct drive-
in stalls is 130 ft .

Customer Reception

The reception area should be immediately
inside the service entrance, decorated, well
lighted, and equipped to create the best pos-
sible impression and selling atmosphere .

It is strongly recommended that the cus-
tomer reception area be removed from the
productive service area . This concept has
the following advantages : (t) keeping vehicles
out of the productive area until they are ready
to be worked on ; (2) outside (canopy) recep-

Fig . 2

the customer's needs as well as the dealer's .
The service department is a "salesroom" for
service and should be treated as such .

Basic Considerations

The following are features that should be con-
sidered basic elements in the service environ-
ment : the covered, out-of-the-weather recep-
tion area, well-positioned signs that spell out
traffic flow, the service tower that provides
visual control, including a view through the
service entrance and into the street and over
the reception area and into the work areas,
the customer lounge and cashier at one loca-
tion, convenient access to the lounge without
the need to wander through the service depart-
ment to find it, wide entrance and exit lanes,
and uncrowded write-up areas with sufficient
room for customer convenience .
The type of building shown in Figs . 4 to 6

requires 120 sq ft per stall for access area
which results in an average of 420 sq ft per
stall . (Work area plus access area .) An over-
age of an additional 80 sq ft per stall is re-
quired for other nonproductive service-related
areas such as a tool room, locker room,
service manager's office, and other utility
areas . This results in an average area re-
quirement per stall for a conventional 70-ft
(inside dimension) center-aisle type of build-
ing of 500 sq ft per stall .
The space and stall needs of the service

department are determined by expected busi-
ness . However, the size and shape of the lot
and building will sometimes dictate the service
department general layout and arrangement .
For best efficiency, a service building width
of 70 to 72 ft is suggested . It is wide enough
for two rows of cars and an aisle, and can
accommodate a few truck stalls . For two rows
of work stalls and an aisle, the 70-ft width is
considered an absolute minimum .
A width of 80 ft is recommended if the dealer

specializes in truck service. and does not want
a building with direct drive-in stalls . Recom-
mended width for a building with a single row
of direct drive-in stalls is 30 ft for passenger
cars and 35 ft minimum for trucks . Recom-
mended width for buildings with a double
row of direct drive-in stalls is 60 ft for pas-
senger cars and 70 ft if exclusively used for Fig . 3

Additional consideration should be given to
the following areas : waiting room, janitor
closet, walk-in vault, file and record rooms,
telephone equipment room . Sizes of these
rooms should be in accordance with individual
requirements . If vending machines are consid-
ered, install them in the service area near a
waiting room .

General Offices

The general office should be in a central loca-
tion, convenient to all operating departments,
with adequate lighting, heating, and cooling
for maximum productivity .

The size of the general office is determined
by the number of employees and the amount of
office equipment . Sufficient space should be
provided for the storage of stationery, office
supplies, and promotional literature .

Vault

A built-in vault adjoining the general office is
customary for storage of valuable documents .
If this is not possible space should always be
provided for tire-resistant equipment to pro-
tect important records (Fig . 3) .

SERVICE DEPARTMENT

Just as capacity is the key to profitability, over-
all organization and appearance determines
the operating efficiency and sales appeal of the
service department . Dealers have to create
a balanced service environment that serves

Average size, ft Area, sq ft

Dealer . . . . . . .. . . . 12 by 15 - -180
General manager . . . . . 12 by 15 180
Sales manager . . . . . . 10 by 12 120
Owner relations
manager . . . . . . . . . 10 by 12 120

Truck manager . . . . . . 8 by 10 80
Used car manager . . . . 8 by 10 80
Sales closing office . . . 8 by 8 64
Men's and

ladies' rooms . . . . . . 8 by 8 64
Meeting room . . . . . . . 20 sq ft per person
General office . . . . . . 100 sq ft -I- 160 sq it x

number of office employees)



Fig . 6

	

(a) Driva-in stall 60-ft-wide service building . (b) 7D-ft center-aisle service building.

Fig . 5 Conventional 70-ft-wide center-aisle service building .
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Fig . 4

	

Combination conventional center-aisle and drive-in stall with heavy-duty drive-in truck stalls .
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can be used for washing these large vehicles
(Fig . 10).

Stall Dimensions
The width of stalls is made up of "car width"
plus working space on each side of the vehicle .
The total width varies from 10 ft to 14 ft accord-
ing to stall function (Table 4) .
Whenever a stall is next to a wall, add 2 ft

to its width. Local building or fire codes super-
sede these recommendations if they conflict .

TABLE 4 Stall Dimensions

cient traffic pattern is one of the most critical
factors in planning an efficient service depart-
ment .

Stall Arrangement
Productive stall arrangement depends on size
of operation, number of specialized techni-
cians, and the dealer's preference. However,
here are a few fundamentals to keep in mind-
convenient location of entrances and exits,
easy access to quick service stalls from cus-
tomer reception area, parts counter convenient
to lubrication and quick service stalls, separn-
tion of body shop, and maximum efficiency of
aisle space by having one access aisle serving
two rows of productive stalls IFig . 7) .
The standard 70-ft-width pattern shown in

Fig. 8 providesthe most efficient use of covered
service space when an aisle is required . Long
and narrow, it works best in small and medium-
size operations . With only two main doors,
heating costs are low; and when land is ample,
expansion is simply a matter of adding on-
without the need for major structural work .
However, if the number of stalls needed

results in an excessive overall length, it makes
supervision difficult and places many stalls
too remote from the parts department .
Service facilities with a high percentage of

"fast in-fast out" customers find the T pattern
efficient. Notice that the write-up area does not
conflict with the productive stall traffic flow
area . Cars can be moved directly into stalls-
or optionally, straight through to the service
parking area, ensuring one-way traffic flow .
Clear-span width is 70 ft . Like the I pattern,
expansion is relatively simple (Fig . 9) .
With doors on one side, it is suggested that

the building should be 30 ft wide . With doors
on both sides the recommended width is 60 ft .
Direct drive-in stalls provide a maximum num-
ber of stalls in a minimum floor area and are
very economical to construct. Although these
buildings occupy less space then the 70-ft-wide
buildings, they require more space on the lot
for service drives and entrance to the building .
The 60-ft-wide building is ideal for truck ser.
vice because each double truck stall can ac-
commodate the largest bus or tractor-trailer .
Often a combination of a 70-ft-wide building
with 30-ft extension on one or both sides can
be used very advantageously . The larger span
of the roof beams can be 70 ft because the
necessary columns do not interfere. This
creates a double row of stalls on each side of
the central aisle . The cars in the 30-ft extension
enter and leave through overhead doors in the
side of the building . Here the double atolls
can be used for servicing buses or tractor-
trailers and, if there is a double wash rack, it

Service Stall
General-purpose service stalls should be 12 ft
In width. In special situations, an 11-ft width
may be acceptable, but only when structural
requirements or land limitations impose the
need . In buildings with direct drive-In stalls,
12-ft widths are mandatory, since lack of an
sislaway means minimum walk-around and
working areas. Figure 11 provides general
dimensions and locations for equipment.

If the work load is light and space is at a pre-
mium, a single-stall station might be appropri-
ate.lnthis suggested layout (Fig .13)the brake
testing is done on the road . Wheel alignment,
front suspension hoist or jack area, and head-
light testing and aiming are provided through
careful arrangement in a single lane . This
could be either a drive-through or drive-in-and-
back-out system .
The drive-in-and-back-out safety test area

could be designed around an existing front-end
pit. Wheel alignment and under-vehicle inspec-
tions are made in one lane and visual inspec-
tion, brake testing and headlight testing in the
other. Suggested layout could possibly be
realized by the relocation of existing equip-
ment (Fig . 14 and 16).

tion area can be considered, which is less ex-
pensive than inside roof area ; and (3) cus-
tomers prefer a clean, quiet atmosphere to the
normal noise, dirt and congestion of the shop
area .

Straight-through reception area is prefer-
able and more conducive to service soiling .
Traffic control also is much more efficient,
wIth congestion and car maneuvering kept to
a minimum.
Where local climate permits, outdoor cov-

ered reception areas may be desirable as a
building economy. The outdoor reception
area can be designed to attractively comple-
ment the building architecture .

Customer Waiting Room
A special waiting area should be provided for
customers who wait for service repair on their
care . Comfortable chairs, table, T.V ., and a
public telephone are desirable . Some dealers
provide a waiting area in the showroom . How-
ever ; a separate room, near the customer
reception area and cashier, is desirable . The
room size will be determined by the potential
business .

Doors
The service entrance door for the customer
reception area should be 16 ft wide and 12 ft
high . A two-lane traffic door should have a min-
imum width of 24 ft . Wide doors make it easier
to move cars into the stalls just inside the ser-
vice entrance . Single service exit doors should
be 14 ft wide and 12 ft high .

Service Control (Tower)
The service control tower should have suffi-
cient space for efficient operation and the
necessary equipment to control and schedule
the service .

Wfhs-up Area
The write-up desk adds a professional touch
to the service selling function . It is desirable
to have the desks located on the drivers side of
the car entering the reception area .

Traffic Flow
The layout of the service department should be
planned so that entrances and exits permit one-
way traffic flow . Traffic flow should be a
combination of dealership aisle patterns coor-
dinated with traffic movement on public streets
and alleys .
The arrangement of stalls to obtain an effi-

Stall function
Width,

ft
Length,

ft

Customer reception (aisle) . . . . . 14 25
Lubrication loverhead
equipment) . . . . . . . . . . . . . . . 12 24

Mechanical repair . . . . . . . . . . . . 12 24
New car conditioning . . . . . . . . . . 12 24
Polishing end sheet metal . . . . . . . 12 24
Paint spray booth . . . . . . . . . . . . 14 26
Wash rack . . . . . . . . . . . . . . . . 14 25
Parking . . . . . . . . . . . . . . . . . . 10 20
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1 PATTERN
As shown in the illustrations, n simple "I" pattern is
the most efficient, This will work in most dealerships
if the site permits such an arrangement . However, it
cannot be considered a "cure-all ." If the number of
stalls needed results in an excessive overall length, it
makes supervision difficult and places many stalls
too remote from the parts department .

TPATTERN
The "T" pattern permits the same number of ;t .dls as
the "L" pattern . However, it is not suggested over
the "L" pattern since it makes car movement difficult
into the two end stalls near each exit . This stall and
aisle pattern is useful in cases where an exit in the
rear wall is impossible and the location of an alley
makes two side exits more practical .

LPATTERN

UPATTERN
The "U" pattern is used in large service operations
or where no other arrangement is permissible because
of existing neighboring structures or public streets .
The "U" tends to centralize service traffic for more
efficient control and accessibility to supporting de-
partments .

Fig . 7

	

Traffic patterns . Fig . 8

	

Center-aisle I pattern .



Fig . 12

	

(a) 90° stalls. (b) Drive-in work stalls .
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30' BUILDING

Fig . Ifl f)ri "rer-through pr3ve.xn^-:,y . 4

	

Center-aisle T pattern.
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Fig . 15

	

Ramp design. (Chevrolet Motor Division, Building Department, Detroit, Mich .)

Fig . 14 Two-bay safety inspection station .Fig. 13

	

Single-bay safety inspection station.
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Fig . 15 (coot.)

	

Ramp design . (Chevrolet Motor Division, Building Department, Detroit, Mich.)
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AREAS

New Truck Display

Truck sales profit from good interior display,
particularly light-tonnage trucks sold to fami-
lies as second cars or recreation vehicles .
However, because of the wide variation in

size between truck models, and because the
sales of larger units are frequently made away
from the dealership, indoor truck showroom
displays are usually limited in size .

If you plan an interior display area, make
sure that it is large enough for at least one pick-
up, with adequate room to walk completely
around it (1,000 sq ft) . The display should
occupy at least 3 percent of the dealership's
total area .
The display should face the majority of traffic

that moves past the dealership, and be placed
so that a driver does not have to turn his head
to see it .

For a driver to see a display easily, it should
be within 30` to the left or right of his straight-
ahead forward vision, and close enough to
catch his eye.

Display area windows should be large, but
do not have to be slanted . Having strong
enough lights inside the display area will usual-
iy minimize any natural glare or reflections on
the outside of the glass.
Many truck dealerships rely entirely on

exterior display .
This may be under a canopy or not. The

advantage of the canopy is that the vehicle
stays cleaner longer, doesn't spot as easily
from rain or snow, and is sheltered from the
sun and weather.
The disadvantage of the canopy is cost and

the fact that vehicle movement can be ham-
pered if the placing of the canopy supports
is not carefully planned.

Private Offices

The dealer's or general manager's office should
be the largest in the dealership .

The office should be able to accommodate
tour or five visitors . It should have closet and
storage facilities, and if desired, its own men's
room .
Consider the possibility of allowing this

office to double as a meeting room for the sales
staff (Table 1) .

If the dealership also has a sales manager,
he should have an office .

Offices for individual salesmen can double as
closing rooms.

Meeting Room

A meeting room is not a luxury in a truck
dealership .
When facilities have lunchrooms, these are

frequently used as meeting rooms.
If it's not possible to have a separate room

for meetings, consider installing a folding wall
between two small private offices so that they

Profitable GMC Dealership Expansion, Gen-
eral Motors Corp ., 1967 .

can be opened up into a meeting room . Or corr,
sider using the dealer's office for a meeting
room .

Wherever the meeting room is, it should
be possible to darken it so that pictures can be
projected.

Equipment for 16 min motion pictures and 35
mm sound slidefilm projection should either
be permanently set up or be stored in a conven-
ient cupboard . A blackboard and/or chart stand
will also be useful .

General Office

If the cashier works in the general office, then
the office should be adjacent to the parts
counter and the service reception area, so that
the cashier's window can serve both .

The general office should be furnished with
adequate desks, chairs, files, business ma-
chines, and other equipment.

It should be comfortable, reasonably quiet
and well lighted .
Storage should be provided in the room for

current operating records and daily supplies .
Old records and infrequently used supplies can
be stored somewhere else .

Vault and Storage

A vault should be provided for cash and val-
uable business records. If no vault is provided,
essential records should be kept in special
fire-resistant files or fireboxes .

Stationery, sales promotion material, model
literature, and seasonal dealership decorations
should be given a storage area . Obsolete rec-
ords can also be stored here . This space can be
in a basement, mezzanine, or on the same floor
but in an out-of-the-way location .

Rest Rooms

Rest rooms for men and women employees
and for customers should be provided . While
local codes will dictate much of the design
and equipment for these rest rooms, try to
select durable and economical as well as attrac-
tive fixtures .

Floor Plan

The most functional type of layout for a truck
service department is one with drive-through
stalls (Figs. 1 and 2) .
Trucks of varying lengths can be easily

handled, including those with extremely long
wheelbases . Each vehicle can be moved in or
out without disturbing the others . And
since no aisles are required, more floor space
is useful space
The two things that can prevent the use of

this kind of stall are climate and a narrow prop-
erty with limited turn-around space outside.
Where the climate is extremely cold, drive-

through stalls can be too drafty and too expen-
sive to heat .
Where there is not enough room outside for

vehicles to move freely at both sides of the
building, such as at some in-town locations,
drive-through stalls are impractical .

However, a practical layout in this situation
would be stalls where you drive in and back
out through individual doors.

To preserve heat in very cold areas, it may be
necessary for the department to use a common
entrance door, with the trucks turning into
individual stalls after entering the building .
If these stalls are angled, more floor space will
be required for each stall, although less will
he required for the aisle .

TABLE 1

	

Sales Area and Building

Area Space allowance

Interior display
Showroom . . . . 1,000 sq h, plus 600 sq ft for each

vehicle over one
Entrance door . . . . . . . . . . . . . 10 by 12 it (pickups)

12 by 14 ft (larger trucks)
Offices (minimum) :

Dealer or general manager . . . . . . . . 180 so ft
Sales manager . . . . . . . . . . . . . . . . 120 sq ft
Salesmen . . . . . . . . . . . . . , . . . . 90 sq ft per man
Closing office . . . . . . . . . . . . . , . . 64 sq ft
Used truck office . . . . . . . . . . . . . 120 sq ft
General office . . . . . . . . . . . . . 100 sq ft per person
Ceiling height . . . . . . . . . . . . . . Offices-9 ft 6 in .

Meeting room . . . . . Allow at least 12 sq ft for each person
to attend meeting, plus room for
speaker and for projection equip-
ment

Other areas :
Rest room . . . . . . . . . . . . . . . . . . 30 sq ft minimum
Hall or aisle . . . . 5 ft wide
J an itor closet . . . . . . . . . . . . . . . 32 sq ft minimum with deep sink
Customer's waiting room . . . . . . . . . Variable
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ager's office improves work quality and
reduces idleness .

Being able to see diagnosis and service stalls
usually improves profit and promotes better
care of the special equipment used .

In large operations, a raised office that
allows the service manager to look across
the entire department is effective.

General Service Area

The number and type of stalls are determined
by the services (Tables 2 to 4) .

Quick Service Area

Quick service is normally limited to jobs that
can be done io one hour or less .

An area set aside for quick service usually
produces more profit per square foot because
it creates a high parts volume with relatively
short labor times.

Specific quick service jobs fall into those
areas :

Engine tune-up

	

Wheel bearings
Cooling system

	

Shock absorbers
Exhaust system

	

Universal joints
Adjustments :

	

Electrical
Clutches

	

Tires
Brakes

	

Lubrication
Transmissions Body
Front end

	

Trim
Brake linings
Wheel balance

Quick service can be done in a limited way
in any service operation, just by setting aside
a stall for that purpose. However, the most
profitable quick service results from using
special methods, tools, and equipment; also
in reducing the time required to get parts .

Unit Repair

A separate unit repair room can speed the
rebuilding of engines and other assemblies .
This room is usually most effective when sep-
arated from the general repair area . It also
has all the necessary tools and equipment for

Fig . 1

	

Layout for small dealer.

One-way traffic through a service department
door is more efficient than two-way traffic .
If a common entrance must be used, try to pro-
vide a common exit at another point.

FLOW FACTORS

Four groups of things move or "flow" through
the department while it is working .
How logically and easily each of these

groups flows determines much of the depart-
ment's ability to make money.
The four flow factors are:
1 . Flow of traffic
2 . Flow of people
3 . Flow of parts
4 . Flow of repair orders

Flow of Traffic

Start by planning where the customer traffic
will wait before it gets to the service sales-
man or write-up man.

There, must be adequate standing room out-
side where waiting vehicles will not get in the
way of other dealership customers or street
traffic .

From the service salesman, traffic must flow
either to another waiting area, or to a stall
where work is to be done .

If the vehicle will have to go to more than one
stall (such as from diagnosis to a work stall)
it should never have to backtrack.
When the work is done, the vehicle should

move out to be road-checked by dynamometer
and parked .

Before you approve of any service depart-
ment layout, mentally move a day's traffic
through it to see where the bottlenecks appear .

Flow of People

The customer should be able to get out of his
vehicle, talk with the service salesman, go to
the driver lounge or out of the dealership, go
to the cashier and pick up his vehicle without
getting in the way of sales, service, or parts
employes .

The mechanic should be able to get the tools
and parts he needs without going through
customer areas or getting in the way of other
workers .

Flow of Parts

Parts shipping and receiving should not have
to be made across the flow of incoming service
traffic . Parts customers should not have to wait
for service customers.

Parts access for the service department
should be convenient, both for the mechanic
and for the parts department . To get parts,
the mechanic should not have to travel far or
travel through customer waiting areas . Depart-
mentally, quick service and tune up stalls
should be nearest the parts counter.

Stalls doing work that normally requires
fewer parts per day (such as heavy repair)
should be farther away than stalls doing gen-
eral repair and maintenance .

Flow of Repair Orders

Trace tire physical movement of repair order
originals and copies in your current mainte-
nance systam .
Bad flow here will cause wasted mechanic

time, slower billing with increased customer
dissatisfaction, poorer cost accounting and
maintenance control . In larger buildings a
system of pneumatic tubes between offices
aids in the efficient flow of paper work .

ROOMS AND AREAS

Service Manager's Office

The service manager's office should provide
privacy and relative quiet, so that it can be
used to handle customer complaints .

It should be closed off from the working
area to keep out dirt as well as noise.

It should have windows and be located so
that the service manager can easily see the
main service entrance and the work areas of
the department that return the highest profit .

Direct supervision from the service mart-



Fig. 2

	

Layout for medium-sized dealer .

Injector Repair

Where frequent Toro-Flow or GM Diesel work
is available, a diesel injector and fuel pump
repair room is profitable (Fig . 3) .

Since this precision work must be done in
a dirt-free area, the room must be completely
enclosed, easy to keep clean, and pressurized
slightly to keep outside dust from seeping in .
Smooth-surfaced walls, windows with flush

sills, and benches enclosed to the floor reduce
dirt traps and the time required to clean the

overhaul of units . As a result, the work done
there usually produces more reliable assem-
blies .
By having repair stands, test equipment, and

special tools in one location, close to the parts
department, a specialist can do the required
work in the least time .

The unit repair area should be set off from
the rest of the department by wall or screen
fencing . It should have a lockable door or slid-
ing 6-ft gate .
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TABLE 3 Stall DimensionsTABLE 2

	

Service Areas"

`The entire service department normally occupies 65 to 70 percent of the total area
of the dealership building .

TABLE 4

	

Parts Are as and Dimensions

Drive-through type building

Stalls Dimensions __ Total

Two deep (70-ft buildingl 15 by 35 ft 525 so ft
Three deep (80-ft building) 15 by 26 ft 390 so ft
Three deep (90-it building) 15 by 29 ft 435 so ft

Drive-in type building

Stall angle Dimensions Aisle width Total
90

15 by 35 ft --28 it - -945 sq it
60"' 17 by 35 ft 25 it 1,020 so it
45 1, 21 by 35 ft 23 ft 1,218 so ft

-
other

. . _
Dimensionsareas

Area Space allowance or dimensions

Service manager's office Usually 120 so ft
Paint department office (if separate) . . Usually 120 so ft
Driver's lounge . . . . . . . . . . . . . . . . . 100 so 1t plus 20 so ft for each person

over 5
Lunch room . . . . . . . . . . . . . . . . . . . 300 so ft plus 20 so it for each person

over 10
Showers, rest rooms, lockers . . . . . . . 60 so ft plus 10 so ft for each man

over 5
Unit repair . . . . . . . . . . . . . . . . . . . . Minimum of 300 so ft
Detroit diesel injector repair . . . . . . . . . Minimum of 48 so ft
Toro-Flow diesel fuel pump . . . . . . . . . . Minimum of 80 so ft
Entrances :

Individual service doors . . . . . . . . . . 12 it wide, 14 ft high
One-way main service doors for
reception door on drive-through
layouts) . . . . . . . . . 16 ft wide, 14 ft high

Two-way main service doors . . . . . . . 24 it wide, 14 ft high
Ceiling height :

General service area . . . . . . . . . . . . 15 ft minimum-floor to roof truss
clearance

Over lifts . . . . . . . . . . . . . . . . . . . 17-18 ft
Center aisles :

With 90" stalls . . . . . . . . . . . . . . . 22-24 ft wide for small trucks only
26-28 ft wide for large trucks

With 60' stalls . . . . . . . . . . . . . . . 25 ft wide for large trucks
With 45° stalls . . . . . . . . . . . . . . . 23 ft wide for large trucks

Front-end stalls . . . . . . . . . . . . . . . . . 20 ft wide, 35 ft long
Wash rack . . . . . . . . . . . . . . . . . . . 20 ft wide, 35 ft long
Lubrication stalls . . . . . . . . . . . . . . . . 20 it wide, 35 ft long
Dynamometer stalls . . . . . . . . . . . . . . 20 ft wide, 35 ft long
Paint preparation, drying, and
cleanup stalls . . . . . . . . . . . . . . . . . 18 ft wide, 40 ft long

Sheet metal and body repair stalls . . . . . 20 ft wide, 40 ft long
Paint spray booth . . . . . . . . . . . . . . . 20 ft wide, 40 ft long
Floors . . . . . . . . . . . . . . . . . . . . . . . 6-in . wire-mesh-reinforced concrete

slab . Compressive strength of not
less than 3,000 psi at 28 days .
Exposed floors should be treated
with floor sealer . Floor should slope
y� in . per foot toward drain .

Compressed air lines and fittings . . . . . . Designed for operating pressure of
175 Ib

Area Dimensions

Parts office 120 so ft minimum
Parts lobby . . . . . . . . . . . . . 200 so ft minimum
Customer counter . . . . . . . . . 42 in . high, at least

12 ft long
Mechanic's counter . . . . . . . 42 in . high, at least

5 ft long
Storf1gU rind ohsuiutu 'I c, - 00 Sq 1l mnlimum
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Fig . 4

	

Typical auxiliary paint and body shop .

doors on a drive-through layout, or near the
front of a row of drive-in-back-out stalls .
One end of the rail should be in the wash

rack and the other and in the unit repair area .

Hoists

Modern large truck dealerships are using

hydraulic floor hoists extensively for quick
service and general repair services since their
use improves mechanic efficiency and morale .
Hoist work also helps attract the best grade of
mechanic to the business by providing better
working conditions .
Where hoists are used, the best choice is one

of the disappearing types . This way a creeper
can be used in the stall when the hoist is not
being used .
Most mechanical truck services can be pro-

vided without the use of hydraulic hoists .
Transmissions and power train components

can be repaired with the truck front or rear
axles up on stands . To get the unit onto the
stand, a fork lift, an A-frame hoist, or a boom
lift can be used . The major advantage is that all
of these are portable and can move from stall to
stall .

Since there is generally ample room under-
neath most large trucks, work may be done
without any lift at all . However, hydraulic lifts
can be highly advantageous .

Dynamometer

Any dynamometer needs to be isolated with
sound-deadening material because of engine
and tire noise .

Fork Lift

A fork lift can be a good investment for the ser-
vice department and the parts department .

In the service department, it can be used to
remove and install heavy truck components
and to carry them to repair and cleanup areas .

In the parts department, it can be used to
carry large items such as transmissions and
for the shipping and receiving of stock .

The fork lift should have an 11-ft vertical
beam and a capacity of at least 3 tons .

At least four stalls should be planned for
complete body work : one for sheet [natal
repairs, one for heavy metal work and straight-
ening frames, one for painting, and one for
drying and cleanup .

Whether the body and paint shop is attached
or separate, an isolated fireproof root" for
paint storage and mixing will lower insurance
costs .

In a separate facility, you will also need to
provide office space, wash-up areas, and stor-
age for body parts .
Proper placement of the paint spray booth

is a job for an expert . The booth cannot func-
tion satisfactorily if the filter doors open
directly to the outside of the building . A booth
exhausts 7,000 to 14,000 cu ft of air a minute .
This air can't be reused because it contains
volatile fumes . It must be replaced without
creating a draft through the body department .
Consult an expert .

EQUIPMENT

Monorail

A monorail is helpful in moving engines and
other major truck components to and from the
steam clean area and unit repair room .
You can't depend on a monorail alone for

engine removal, since it can lift only vertically,
and many truck designs require several lift
positions to get the engine out .
Minimum capacity for a monorail should be

3 tons . The rail should be suspended from the
ceiling structure 20 to 25 ft inside the service

Fig . 3

	

Typical fuel injector repair room .

room . Light-colored wall enamel also improves
illumination .
To pressurize the room, use a fixed fan to

draw air in through a glass fiber filter, such
as those used in many air conditioners .
To let air out of the room, a hood and stove-

pipe with damper can be placed over the sol-
vent pans . This will carry out solvent fumes as
well . Or a roof fan can be used to exhaust air
that is drawn in through filters placed at oppo-
site ends of the room .
The room also requires an air supply to dry

injector parts . The air filter and moisture trap
for the air line should be placed outside the
room .

Body and Paint Shop

A well-managed truck body shop will usually
produce more profit per dollar invested than
the dealership's general repair area .

Consult local paint and equipment compa-
nies for advice on the best possible layout for
the equipment to be used and the services to
be offered .

Local codes strongly govern what you can
and cannot do .

If possible, plan to separate the body and
paint shop from the main service building .
This way you avoid the excessive noise, fumes,
display of damaged vehicles, fire hazard, and
increased fire insurance premiums that can
come from an attached body and paint depart-
ment (Fig . 4) .

If the department has to be under the same
roof, it must be isolated from the main service
area by a firewall .
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This article deals with the planning of radio
studios using the term studios in the broad
sense of facilities for the origination of radio
programs . Broadcasting facilities intended for
police or other radio communications are not
included . Application of broadcasting equip-
ment to stadiums, arenas, concert halls, etc .,
is a specialized topic and will not be covered
here .
Discussion will center on planning an indi-

vidual station, which may be commercial or
noncommercial, but principles are also applica-
ble to centralized network facilities . Except
as otherwise indicated, criteria apply to both
AM and FM facilities .

B . Planning Factors

Planning of a modern radio station, while
constrained by the technology of broadcasting,
is determined to a large extent by the station's
operating practices . It is essential to realize
that, while all stations perform the same basic
functions, there are wide divergences of oper-
ating practices and philosophy. Planning,
therefore, starts with a careful analysis of the
station's method of operation .
Following is a checklist of basic planning

factors which must be known or estab :ished
in order to plan the facility .

1 . Type Of Programming The most important
single influence on facility requirements is the
type of programming . In current practice this
will usually consist of one or more of the fol-
lowing :

Music
News and public features
Interview and panel discussion
Production of advertising commercials

Some stations may have special require
ments for dramatic or audience participation
shows, but this is no longer common . Recently,
many music-oriented stations have adopted
automation, which means, basically, that not
only the music but announcer's commentary,
time checks, station breaks, ate ., are all pre-
recorded and all switching is handled automati-
cally . This has significant impact on both layout
and power requirement . For all stations an im-
portant planning question is the extent of "live"
versus recorded programming .

2 . Hours of Operation

	

Stations are restricted by
their FCC license provisions . Commercial
stations must provide certain minimum hours
of operation daily .

3 . Relationship to Talent Sources

	

The term talent,
as used here, refers to the persons who partic-
ipate in programs, whether as performing
artists, employees, interviewees, etc .

4. Relationship to Public Some stations view
themselves as a kind of program "factory" and
limit visitors to persons having specific busi-
ness with the station . Others encourage visits
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from schools and community groups and make
elaborate provisions for them, such as view-
ing windows from which visitors (or passers .
by) can view station operations . This decision
affects circulation patterns, support facilities,
and security provisions .

5 . Government Regulations All stations are
licensed by the Federal Communications Com-
mission, whose very detailed regulations influ-
ence every aspect of operation end hence
planning . Regulations, which require constant
monitoring of certain devices, influence the
configuration of the control room . Most sta-
tions are familiar with these requirements, but
for a new station, use of an outside consultant
may be desirable . As an example, an FCC
regulation requiring separate AM and FM
programming has generated the need for FM
program facilities separate and, in some cases,
apart from the AM facilities in some stations
that were formerly combined .

6 . Emergency Broadcasting System (EBS) An-
other area of government involvement is the
Emergency Broadcasting System . Stations
which agree to membership and are designated
as primary EBS facilities must provide facili-
ties capable of operation during an emergency .
Government financial assistance may be avail-
able for equipment and nuclear fallout protec-
tion for the emergency studio as well as for
emergency generators .

7 . Relationship of Studio and Transmitter Facilities
Studios and transmitter may be of the same or
separate locations . Similarly, stations (such
as an AM and FM) may share certain facilities .

6 . Operating Procedures Most larger commercial
radio stations are highly unionized . Work rules
vary from one locality to the next and can have
significant influence on planning of studio
facilities . In some locations a disk jockey may
actually operate the tape player or turntable .
In other areas, this work requires a studio
engineer or even a separate "platter spinner ."
Where regulations are less restrictive, one man
may act as engineer and announcer if he meets
the licensing requirements . In all cases,
a careful study of operating procedures is
essential .

C . Site Selection

Modern broadcasting facilities are usually
quite compact and are often located within a
building having other primary functions, such
as an office or school . Following are some
of the factors to consider in selecting a site .

1 . Location Location is largely a function of
planning factors 1, 3, and 4, that is, type of
programming, relationship to talent sources,
and relation to the public . If extensive inter-
views or panel discussions are planned, the
station should be convenient to the prospective
participants (show business personalities,
sports or government figures) . Where the
station desires maximum exposure to the gen-
eral public, it should be easily reached by
public transportation . Sales activities of com-

mercial radio stations likewise point to a
"downtown' location .

Where these factors are less significant or
good transportation is available, advantage
may be taken of lower-cost suburban areas .
Where studio and transmitter are combined in
one building, the technical requirements of
transmitters will govern the site selection .
(See separate article on planning radio trans .
mitter facilities .) This arrangement, while eco-
nomical, creates a location conflict, at least
for AM stations, since the ideal site for an
AM transmitter is rarely convenient as a studio
location .

2 . Environment Although studio design can
compensate for a hostile noise environment,
reasonable freedom from excessive noise and
vibration is desirable . Within a building, the
area selected for studios should be free of over-
head building pipes and ductwork to prevent
noise and water leaks . It should also have
adequate headroom, both for acoustic pur-
poses and to accommodate air-conditioning
ductwork . Surrounding tenancies should be
free of objectionable noise . Otherwise, environ-
mental factors are similar to those for an office .

3 . Utilities A reliable power source and access
to telephone and telex communications lines
are essential . See Section F 3 for other com-
munications .

4 . Parking See Section O 5 (c) for possible
parking requirements . Parking (or garage
space) for station vehicles used for "remote"
(off-premises) broadcasting is particularly
important . Desire for liberal parking facilities
may conflict with the need for a "downtown"
location convenient to visitors, talent sources,
and VIPs .

D . Description of Facilities

1 . Types of Facilities

	

Radio broadcasting (studio)
facilities may be considered under the follow-
ing groups :
Technical (on-air) facilities
Other broadcasting facilities
Support facilities
Personnel facilities
Facilities for off-premises operations

2 . Technical (On-Air) Facilities The on-air facili-
ties include the studios and control rooms
that form the heart of the station's operation .

a . Studios .

	

A studio is any room used for
originating broadcast material--one in which
there is a live microphone . With proper acousti-
cal design, studios can be made just large
enough to contain the desired number of
persons . A two-man studio (disk jockey, news-
caster) is shown in Fig . 1, and Fig . 2 shows
an interview studio . In contemporary radio,
music is almost always prerecorded, and
broadcasts involving the public are likely to be
recorded off-premises at theaters, concert
halls, legislatures, etc . For these reasons large
studios suitable for music or audience partici-
pation are not required in the station itself . In
the exceptional case of an audience studio, the
room would be designed primarily as a theater



ment, space must be available for spare parts
and portable equipment for use on "remotes"
(off-premises broadcasting) . A 10- by 12-ft
space is adequate for a small or medium-sized
station . Usual occupants : one .

a. Telephone Equipment Room . In addi-
tion to the telephone equipment associated
with voice communications, switchboard,
etc ., considerable floor space is required for
telephone equipment associated with audio
(sound) communications lines, including trans-
mission to the transmitter area and receipt
of incoming transmissions such as those from
a radio network, etc . Local telephone company
representatives should be consulted for re-
quirements early in the planning process .

f. Automation Equipment Room . Auto-
mation equipment may be located in a control
room or in a separate space . There are no spe-
cial listening requirements . However, if the
equipment includes card punching or tabu-
lating equipment (used to program the auto-
mated switchers), the room can be noisy, and
acoustical treatment on ceiling and walls is
desirable . A glass partition will permit moni-
toring of the equipment while helping to con-
tain the noise . No standards can be given for
room size as this depends entirely on the equip-
ment to be used .

3 . Other Broadcasting Facilities The following fa-
cilities will not be required in all stations, but
where used, they are usually closely associ-
ated with the on-air facilities .

a . Newsroom . Similar in appearance and
function to the city room of a newspaper, the
newsroom is the central point for gathering
and editing of news stories prior to broadcast .
In some cases, news may be broadcast directly
from the newsroom . Special tables permit
close contact between correspondents and
conserve space . Newsrooms will include tele-
vision monitors, an assignment board, bulle-
tin board, and mailboxes . In some cases, par-
ticularly in large networks, separate offices
are required for certain correspondents and
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or auditorium with provision for taping or live
broadcasting . This would be a facility apart
from the radio station .

Floor areas may range from 100 sq ft for the
minimum studio (news, recorded music) to 270
sq ft for a six-person studio suitable for panel
discussion .

b . Control Rooms . The control room, as
the name implies, contains a control console
and other electronic equipment for monitoring
and controlling the output from a studio . In
addition, it may house tape players, turntables,
and automatic switching devices as well as a
small amount of disk and tape storage . Plan
dimensions are dictated by the equipment to
be used ; occupants are one or two persons .
Figure 3 shows some of the devices that may
be contained in a well-equipped control room .
Many smaller stations have so-called

"combo" operations, in which the engineer'
doubles as announcer, disk jockey, etc . In this
case, the control room is also a studio and has
the same sound requirements . Even when the
control room does not contain a live micro-
phone, soon(] characteristics are still impor-
tant . The technician monitoring the program
must make critical decisions based on what
he hears from the loudspeakers, and any dis-
tortion caused by room acoustics will be
reflected in improper adjustment of controls .

c . Equipment (Rack) Room . Electronic
equipment is usually mounted in cabinets or
racks, roughly the size of file cabinets . In a
large station, they may be grouped for easy
maintenance into a single equipment or rack
room . In smaller stations, they will be located
in the control rooms . In either case, access for
servicing is essential . Racks are sometimes
used to form the outside wall of one of the con-
trol rooms, but this is not suitable for the com-
bo arrangement in which one room serves as
both studio and control room .
d . Maintenance Shop . The maintenance

shop is an electronics workshop and must be
convenient to control and rack rooms. In addi-
tion to the usual workbenches and test equip-

Fig. 3

	

Two-studio layout for a music-oriented FM station . (Designed by Fenwick S . LaBoiteaux .)

Fig . 2 Interview studio .



Commercial

RADIO STATIONS

writers ; these should open onto or be not far
from the newsroom .
From a construction standpoint, design of

the newsroom is similar to a large, very busy
office . Even where news is broadcast directly
from the newsroom, the background noise is
usually not objectionable . (At least one all-
news station plays recorded news-printer
sound as background to its news broadcasts .)
News facilities will vary depending on the ex-
tent of news operations at the station .

(1) The most elementary is the "rip-and-
read" operation, so-called because the an-
nouncer or disk jockey leaves his post only
long enough to tear off a sheet from the wire
service teleprinter, which he then reads on the
air . Here, the only "facility" is a printer in a
closet .

(2) A typical music and news station might
have a news staff of five, most of whom would
be out on assignments. A room about 15 by
25 ft with three desks would suffice .

(3) An all-news station might have a staff
of about 14, plus an editor . Desk space for
each man is necessary . This type of newsroom
is shown in Fig . 4 .

b . News Printers . An important feature
of the newsroom is the bank of teleprinters
representing various wire services, weather,
etc . These must be readily available to the
newsroom, but since they are noisy, are often
enclosed in a separate room acoustically
treated to reduce clatter .

If operating personnel insist on locating the
printers within the newsroom, consider en-
closing them in a sound-proof container with
hinged covers . Telex or TWX machines should
also be isolated, if possible .

c . Tape and Record Library. Ideally, the
tape and record library should be convenient
to the studio, especially for music-oriented
stations . However, since the studio area may
be congested, it may be necessary to locate
this elsewhere ; the extent to which this can
be tolerated is very much a variable and de-
pends on local operating practices . (Fig . 3 .)

For a station featuring popular contempo-
rary music, a space 10 by 15 ft should suffice .
A station with a very extensive library of clas-
sical music may require a much larger area .
Normally, the library will be used by only one
or two persons at a time .

Standard cabinets used for storing 12-in .-
diameter long-playing records can accommo-
date approximately 60 records per foot of shelf,
allowing enough space to permit easy insertion
and removal .

Tapes, which are rapidly supplanting rec-
ords, come in three forms : reels, cartridges
and cassettes . Reels are stored in cardboard
boxes ; cassettes and cartridges do not require
a separate container .

"Allowing space for uprights, vertical dividers, etc .

d . Listening Rooms . As part of the li-
brary, or closely adjacent to it, should be facil-
ities for auditing or listening to tape and rec-
ords . Again, layout is a function of operating
practices . If station personnel will use ear-
phones, listening can be done in the library
itself ; if they insist on loudspeakers, the lis-
tening rooms should be separate and isolated
acoustically from surrounding spaces, partic-
ularly studios . Provision for one or two listen-
ing positions is sufficient .

Fig . 4

	

Newsroom : all-news station .

a . Editing Room . Most program editing is
done in the control room . However, some
larger stations can effectively utilize an edi-
ting room, which is a facility akin to a con-
trol room but somewhat less sophisticated
acoustically . Editing rooms are usually a part
of the studio complex .

4 . Support Facilities
a . Offices . Station offices will include

facilities for executives, sales, programming,
accounting, scheduling, operations, etc . Plan-
ning is similar to that for any other office and
will not be discussed here, except to note that
particular attention must be given to mailroom
and telephone switchboard requirements, since
activity in these areas may be high compared
with a business firm of the saine size .

Relation of offices to studios will depend
on the size of the station and its method of
operation . Some stations operate with sales,
accounting, and other administrative functions
remote from the studios (even in another build-
ing) . Programming operations, and other
functions related to broadcasting should be
convenient to the studios but need not be
contiguous with them .

b . Conference . For most stations, good
meeting facilities are essential . They will be
used for contact with sponsors and public
officials as well as staff and should have pro-
vision for tape playback and other audiovisual
presentations . Some stations make effective
use of a conference room designed to double
as a studio .

c . Reception . Planning of reception areas
depends on whether visitors are limited to per-
sons on official business or will include the
general public, schoolchildren, etc . If the let-

tar, a large lobby is desirable where groups
on tour can assemble and be met by a guide .
The reception area must control access effec-
tively while still providing a welcome to bona
fide visitors . Unless a receptionist or guard
is on duty 24 hours a day, after-hours access
presents a difficult problem . One solution is
card access (similar to the system used in some
parking garages) for night operating personnel,
plus a night bell for other after-hours visitors .
The receptionist may double as switchboard
operator .

5 . Personnel Facilities
a . Toilets . Plan toilets and rest rooms as

for an office . Consider after-hours access . If
public tours of the facility are anticipated, size
toilet facilities for the visitors .

b . Cafeteria . Need for a cafeteria depends
on the size of the station and the availability
of other food service facilities . However, even
if a complete cafeteria is not to be provided,
consideration should be given to a snack bar
with vending machines . This is particularly
important for after-hours use when other food
service facilities are not available or far oper-
ating personnel whose duties do not permit
there to leave the station . The snack bar can
do double duty as a lounge .

c . Parking . Parking needs are a function
of local conditions, including the availability
of public transportation . Planning is similar
to that for offices .

Parking needs may include the following :

Station employees
Visitors
General public
Station vehicles (see following paragraph)

Per foot

Medium Usual dimensions of shelf"
__

Reels . . . ;
71h by 7'f by /, in

16. .

Cartridges . . . . . . . 5y, by 4 by 1 in . 10
Cassettes . . . . . . 4 by 2y, by y, in . 8
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station's needs can be determined only by care-
ful study of its operations, including the
amount of original programming planned .

b . Layout . Layout of the on-air complex
requires understanding of the station's method
of operation . Usually, direct visual contact
is desired between studio and control room .
Flexibility is provided by making it possible
for each control room to handle more than one
studio . Studio doors should not open directly
into adjoining rooms or general corridors ;
where this is unavoidable, provide a sound
lock at the entrance .
Although this is undesirable acoustically,

operating personnel may require studio win-
dows to the outside, either to permit the an-
nouncer to observe weather conditions or to
give passersby a view of operations . A good so-

lution in this case is use of a glassed-in corridor
between studio and outer wall . Figure 5 illus-

trates a station where this system was employed .
c . Sound Isolation . There is an important

trade-off between space requirements and
complexity of construction . Isolation between
adjoining rooms may be accomplished by using
dividing partitions or by separating the two
rooms involved . While cost is lower, the sec-
ond scheme requires more floor area . Figure 6
shows a hypothetical layout for the on-air
facility using corridors for sound isolation .

d. Allowance for Growth .

	

Expansion of the
on-air facility after the station is in operation is
both difficult and costly . Accordingly, it is well
to anticipate the need for an additional on-air
facility . As an example, a room can be built to
studio standards but used as a listening room,
library, or office until it is required for studio
purposes .

e . Three-dimensional Planning . Planning
of on-air facilities requires consideration of

the third dimension . In studios, maintenance of
a minimum inside height of about 9 to 10 ft
is important for proper acoustics . At the
same time, space of 4 ft above the ceiling is
desirable to accommodate ducts and other
ceiling utilities .

2 . Newsroom The newsroom must be accessi-
ble to the studio complex . A news-oriented
station may insist on direct visual contact
between newsroom and studio for signaling of
"hot" news items . One solution is to place
the newsroom on the opposite side of a corri-
dor to the studio, with windows in both walls .

3 . Circulation Circulation should be around,
rather than through, the on-air complex . Visi-
tors can view operations through soundproof
windows . Corridors can be used to provide
separation between the studio complex and
adjoining spaces as well as a sound lock
between the technical spaces .

F . Studio Acoustics

Acoustical design of studios, control and edit-
ing rooms requires the services of a specialist,
particularly for the architect unfamiliar with
such work . However, this section will touch
on some of the points about which he should
be consulted .

1 . Objectives of Acoustical Design

	

Basically, there
are two objectives in the acoustical design of
on-air facilities . The first is to attenuate or

exclude unwanted sound from the room, and
the second is to provide the desired acoustical
characteristics within the room for the sounds
reaching the microphone . The latter require-
ment has been simplified by extensive use of
prerecorded music, since acoustical require-
ments for speech are less critical . Atten-

E . Layout Planning

1 . On-Ait Facilities

	

The on-air facilities form the
heart of the station and should receive primacy
in planning . Since these facilities share com-
mon utilities and personnel and require sound
isolation from the rest of the building, they
are usually grouped together in a tight "island ."
This makes for operating convenience but is
inflexible for changes .

a . Number of Studios . Two studios and
two control rooms permit one studio to be used
for editing or recording while the other is on-
air . Some small stations get by with a single
studio, using a second microphone position
in the control room . Similarly, automation may
obviate the need for the second studio . A larger

6 . Facilities for "Remote" Operation Availability
of lightweight, portable recording equipment

has led to an increase in the amount of pro-
gramming material originated outside the sta-
tion . It is likely that this type of activity will
increase and most stations will have one or

more vehicles specially equipped to handle
remote (off-station) operations .

Facility needs include garage space for sta-

tion vehicles and storage space for portable
equipment used in remote operations . Storage
should be convenient to vehicle parking areas
and safe from pilferage . The garage should
have ac power, and space should be available
for minimum maintenance or troubleshooting
of mobile equipment that cannot readily be
removed from the vehicle .

Fig. 5

	

Floor plan of a station serving a large metropolitan area . Files, storage, and mimeograph are on another
floor (not shown).
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uation is still critical, particularly in stations
offering contemporary rock music, where
listening in adjoining rooms is done at high
sound levels .

Each of these objectives will be considered
in turn . In either case, the key planning factor
is the nature of the broadcasting operations .
It is most important that station management
participate in setting acoustical design targets .

Acoustical design for control rooms is sim-
ilar to that for studios . The objective is to
have the sound (from loudspeakers or ear-
phones) reaching the control operator's ear
match that originated in the studio (or
prerecorded) as closely as possible .

2 . Room-to-Roam Isolation
a . Attenuation . To exclude sounds, each

studio and control room is designed as a sep-
arate "envelope," independent of the basic
building structure . The first stop is to establish,
for each room, the permitted level of residual
noise, usually expressed in noise criteria (NC)
levels .' Typical NC levels are 20 for studios
and 25 for control rooms .
The next step is to identify sources of hostile

sound and to establish required roorn-to-room
attenuation factors . Attenuation, expressed
in decibels, represents the sound power loss
from one space to another and determines the
design of partitions, hung ceilings, windows,
etc ., and the need for independent "floating"
floors . It should be established only after
the most careful consultation with station
management . As an example, if adjacent
studios will be used only for news and inter-
views, the room-to-room attenuation may be
about 40 db--using construction similar to a
good private office . Where loud music is to be
played, required attenuation can reach 60 db
or even higher, with significant effect on cost
and complexity of construction.

On the other hand, planning should also
consider future program changes, since it is
very difficult to upgrade a studio without total
reconstruction .

b . Floor Isolation .

	

Successful radio studios
have been built using a common floor slab .
Again, this is very much a function of the sound
levels expected within the rooms . Where
extreme sound levels are unavoidable, each
studio must be placed on its own floating floor
supported on springs or neoprene isolators .
Note that where used, the floating floor will
also support the entire studio envelope : inner
walls and ceiling .

c . Doors . Doors are the Achilles' heel of
every studio installation . A sound lock is an
arrangement of two sound doors separated
by a small vestibule . It is analogous to a light
lock at the entrance to a photographic dark-
room in that it prevents accidental sound leak-
age into a studio if the door is opened while
the studio is in use . "Hostile" sounds, such as
those that may become a problem when there
are two separate Studios, should be separated
byat least two doors which should, if possible,
not be opposite to each other.
Doors should be sound rated and equipped

with gaskets or seals, including drop seals at
the threshold . They should have hydraulic
closers and handles (instead of latches) and
should be provided with small viewing ports .
d. Design Details
(1) Windows must be tightly gasketed .

Multiple-pane windows are common ; whether

'Since the apparent loudness of a sound
varies with its pitch (frequency), Curves relat-
ing sound power level to frequency, known as
noise criteria (NC) curves have been developed
to express the levels of residual noise in a
room

862

Fig . 6

	

Hypothetical layout for a radio studio built around a central core . (Designed by Fenwick S . LaBoiteaux .)

they are actually needed is a function of room-
to-room attenuation . For most purposes, two
panes are sufficient ; but to be effective, the
two panes must be in independent frames
and must be of different thickness to prevent
resonance .

(2) Fluorescent lighting, if used, should have
ballasts rernoted .

(3) Particular attention must be paid to pene-
trations through the envelope ; entries for duct-
work, conduit, cable trays, and other services
must all be designed and not left to the con-
tractor if they are not to defeat the carefully
planned envelope .

(4) Corridors within the on-air complex
should be carpeted to minimize foot-impact
noise . Consideration should also be given to
carpeting areas above the studio complex .
Opinion differs on the need for carpeting within
the on-air facilities themselves . While absorb-
ing foot noise, it makes movement of equip-
ment difficult .

(5) Studio tabletops should be of cork or felt
to minimize paper-shuffling noise, and to pre-
vent unwanted reflections of the "talent's"
voice .

3 . Room Acoustics

	

Room acoustics requires the
proper balance between "hard' (sound-reflect .
ing) and "soft" (sound-absorbing) surfaces,
which is a function of the type of sound (speech,
music, etc .), the room size, and the type of micro-
phones that will be used . The tendency is
towards very "dead" (absorbent) studios and
control rooms . (If reverberation is desired, it
can be added electronically .) Absorbent wall
treatment and closely held microphones reduce
the problem of reflection from parallel, hard
surfaces that used to require skewing of oppo-
site walls . Highly directional microphones may
also prevent unwanted echos or "slap" from
hard glass surfaces . Where a naturally "live"
(reverberant) studio is required, walls should
be skewed .

It is also important that sound absorption be

uniform over the frequency spectrum . This is
done by spacing out absorbent material such
as fiber glass over a portion of the walls and
ceiling .

A traditional rule of thumb for studio acousti-
cal design is that the height, width, and length
should be in the. ratio of 3 :4 :5 .

G . Utilities and Services

1 . Electricity
a . Power Source . For a radio station, the

most important utility is a reliable power
source . Incoming service should be stable as to
both voltage and frequency and free from inter-
ruptions .

b . Technical Power. Electronic equipment
should be fed from a separate Aechni-
cal" or "clean" power feeder. No lights or
building loads should be placed on this feeder .
Where voltage fluctuations are expected, pro-
vide voltage regulators for the technical power
feeder .

Secondary wiring from a technical power
panel within the room to the electronic equip-
rnent is usually part of the radio equipment
installation, but the architect may have to pro-
vide the necessary conduits or raceways .

c . Emergency Power. Even with a reliable
power source, outages and "blackouts" are still
possible . The most common emergency power
source is a diesel engine generator equipped
with controls to start automatically when volt-
age drops to a predetermined level . An auto-
matic transfer switch shifts from normal to
emergency power and prevents simultaneous
connection to both sources . A brief off-air
period can usually be tolerated, so that the cost
of no-break power is not warranted . If the
station is a member of the government-spon-
sored Emergency Broadcasting System (EBS),
it will require a two-week fuel supply .

2 . Air Conditioning Air conditioning is required
in the studio's control and equipment rooms to
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protect sensitive equipment, as well as for
comfort, and it is usually provided in other
areas in keeping with modern practices .

Special consideration must be given to
acoustical requirements to prevent ductwork
from carrying unwanted sounds from one room
to another and to exclude fan and duct noises .
Proper acoustical design of the air-condition-
ing system starts with equipment selection and
its isolation from the building structure . It
includes careful duct routing to avoid short
circuiting of sound from one area to another
with mains located outside the on-air complex.
It also includes proper use of sound traps,
turning vanes, flexible connections, and duct
insulation to remove residual duct noises .
Finally, careful attention to wall penetration is
essential .

Air distribution inside these areas must be
at low enough velocity to keep air and duct
noises within the noise criteria (NC) levels
selected for the space. As a rule of thumb,
air velocities in branch ducts should not ex-
ceed 400 fpm at the point where the duct enters
the studio . Velocity out of the diffusing element
should not exceed 300 fpm, and 200 fpm is
preferred . In addition to maintaining this low
velocity, diffusers must also be of a type that
will not in themselves generate noise.

3. Communications
a. Audio Signal Feeds. Except where

studios and transmitter facilities share a single
facility, broadcasting signals are transmitted
from the studios to the transmitter by micro-
wave, leased telephone lines, or a combination.
Where microwave is to be used, a study must
be made of terrain profile, since microwave
requires a direct line of sight. Intermediate
stations are used to surmount obstacles .
Central network programming may also be

received by either microwave or leased tele-
phone lines .
b. Telephone, Telex, and Wire Printers .

Telephone services are important, particularly
for a news-oriented station . Most stations will
probably require one or more wire service tele-
printers . Consideration should also be given
to the need for telex and facsimile installations .

c. Paint-to-Point Radio. A news-oriented
station will have a significant requirement for
local radio communications facilities . These
are facilities for point-to-point wireless com-
munications between the station and its report-
ers in field locations end are similar to police
and fire radio. Usually transmission require-
ments can be satisfied by roof-mounted anten-
nas. Roof antennae are also required for radio
and television pickup .

4 . Audio Wiring

	

Audio wiring is the low-voltage
cabling, similar to telephone wiring, used to
interconnect the electronic equipment and
transmit the broadcasting signals within the
studio . It is quite extensive and must be consid-
ered in design . Audio wiring may be distributed
by one or more of the following :

Floor trenches with removable covers
Underfloor duct, conduit, or raceway
Hollow, elevated floors similar to those
used in computer rooms

Overhead cable trays or raceways
Horizontal baseboard raceways

Floor channels and underfloor duct do not
lend themselves to future changes in equip-
ment layout . Cable trays or "ladders" are the
most flexible from the maintenance standpoint,
since cables are easily removed and inserted
but are acceptable only if permitted by local
codes. Cable system routing must be carefully
checked for the interference with ducts and

lights (if in the ceiling) and to avoid com-
promising the acoustical "envelope" surround-
ing each studio and control room .

5 . Other

	

Following is a brief checklist of some
of the other systems that may be required :
a. Compressed-air and Central Vacuum

Systems. Large stations and networks may
require central systems serving control rooms,
rack rooms, and maintenance shape. They are
used for cleaning and general maintenance.

b. Loudspeaker System .
c. TV Monitor System .
d. Clock System .

II. RADIO TRANSMITTER FACILITIES

A . Description

Radio transmitters may be attended or un-
attended . In some smaller stations, transmitter
and studios share a single building ; but for AM
facilities, this usually means a less than opti-
mum location for one or the other. The fol-
lowing discussion assumes that studio and
transmitter facilities are separate .

Besides the transmitter building, the main
feature of a transmitter installation is the
broadcasting antenna. For AM stations, the
antenna is usually one or more radiating tow-
ers. For FM, the tower serves as a support on
which a separate radiating antenna is mounted.

1 . AM Transmitters For an AM transmitter,
the main structures will include the towers
and their foundations, the guy anchorages
(usually three, spaced radially at 120° about
each tower base), and the transmitter build-
ing, which will be discussed subsequently .
There is also e small building, of concrete or
block, at the base of the tower, known as the
"tuning house" or "coupling house," which
houses equipment for matching the transmitter
and its transmission line to the impedance of
the antenna.
An important but less obvious feature of AM

installations is the ground system . A copper-
mesh screen, about 40 by 40 ft, is centered
at the base of the tower. Buried copper cables
extend outward radially from the mesh every
three degrees. These are generally 6 to 12 in .
below ground surface .

If the antenna is "directional," i .e ., designed
to broadcast in a particular, nonuniform pat-
tern, multiple antennas (an "array") must be
used instead of a single tower. Tower height
is a function of the station's assigned wave-
length, with most AM towers between one-
quarter and five-eighths of a wavelength in
height . As an example, a station with a fre-
quency of 800 kilohertz (kHz) (1 kHz = 1,000
cycles per second) has a wavelength of 1,640
ft and could have a tower height of between 400
and 1,050 ft .

Because of the cost and land area required
for an AM transmitter, some competing sta-
tions have joined forces to operate from a
single tower. This arrangement calls for highly
specialized design of the tower, and services
of a professional radio engineer become es-
sential .

2 . FM Transmitters

	

FM facilities are limited to
the antenna, which is usually mounted on a
tower or most, plus the transmitter itself . It
is common for several FM stations to share a
single mast or tower as well as for FM saran.
nes to be mounted on a TV or AM antenna
tower.
The main requirement for an FM antenna is

height to clear the surrounding terrain . FCC

regulations control the relationship between
height and allowable broadcasting power,
which depends on the class of station . Most
FM antennas are between 200 and 1,000 ft
high .

B . Site Selection

1 . Location

	

Transmitter location is determined
by antenna requirements, which differ sharply
for AM and FM . For AM transmitters, a rural
location is usually necessary to achieve the
required ground conductivity and avoid inter-
ference with reception in nearby homes, as well
as to find the space needed for the ground sys-
tem. FM antennas, on the other hand, require
mainly height and have been successfully
located in cities, on top of tell buildings .

2 . Area Required For an AM station, the site
must be large enough to contain the antenna
array plus the guys and ground radials . Tower
guys require a radius of about two-thirds the
tower height, while the ground radials should
be about half the length of the station's wave-
length . In the example given above of a station
with a frequency of 600 kHz, the ground radials
for a single tower should be about 820 ft long .

For an FM station, the site need only be large
enough to contain the tower base (or the guys,
in the case of a guyed tower) plus a smell
transmitter room . Thus, a tall building that can
support the required mast makes a good FM
transmitter site . A TV tower that can carry an
additional antenna is also a good location .

3 . Tschnical Consideration$ Site selection for a
transmitter facility is highly technical end is
beet entrusted to a consulting engineer special-
izing in this kind of work unless the station
itself posesses the necessary expertise . In
addition to studies of ground conductivity (for
AM), careful analysis must be made of poten-
tial interference with other stations, all in
accordance with detailed FCC regulations . Air
traffic patterns must also be considered, as
must local zoning regulations .

4 . Other Considerations

	

In addition to the neces-
sary technical considerations, the site should
have :

All-weather access
Reliable power supply
Reliable telephone service
Parking space

It should lend itself to proper security . It should
be possible to provide water and sanitary
sewage either from public utilities or on-site
facilities .

C She Planning

The ground area required by the spread of the
guys end the need to accommodate the ground
radial system can be quite extensive . Some of
this acreage can be sold or leased out provided
provision is made in the lease or deed for pro-
tection and maintenance of the ground system .
Similarly, the area between the tower base and
the guy anchorages, which is largely unused,
can be devoted to grazing or other uses that
will not disturb the ground system .

Safety should be considered in locating
the transmitter building . Although structural
tower failures are rare, collapses caused by
accident (aircraft) or sabotage are not un-
known. If possible, the transmitter building
should be so placed that, in the event of such
a catastrophe, the tower would be likely to fall
clear of the building . An AM transmitter may
be located some distances from the antenna.
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odically for inspection and maintenance. If the
station is quite remote, minimal kitchen facil-
ities and a shower may be desirable .
The amount of equipment which must be

contained in the transmitter building depends
on the station's assigned operating power.
This can vary from 250 watts for very small
stations to 50 kilowatts for the larger commer-
cial stations . For the larger stations, equipment
may be quite heavy, so that floor loads must be
checked, particularly when locating the trans-
mitter in an existing building .

In cold climates a carport may be desirable
to protect the operator and his vehicle against
ice falling from the tower. This can be a more
serious hazard than it may at first seem .
When two or more stations share a single

antenna system, the need for separate trans-
mitter buildings or rooms will be determined
by local operating preferences; both systems
work well . Figure 7 shows the layout for an
unattended transmitter in a rural location .

4. Utilities
a. Communications . Program signals may

be brought to the transmitter by leased tele-
phone lines, microwave, or a combination .
Microwave requires a series of direct lines of
sight.
b. Power Some transmitters have two pri-

mary power services from different substations
and feeders for greater reliability ; usually auto-
matic switching between services is included .
Emergency power is required for Emergency

Broadcasting System (EBS) stations and may
be desirable for others, particularly where the
primary power source is subject to interrup-
tions. If provided, it should be sized to handle
minimal lighting, tower obstruction lighting,
and transmitter ventilation as well as the trans-
mitter itself .
e . Heating, Ventilating, Air Conditioning .

The transmitter generates considerable heat,
which must be removed by mechanical ventila-
tion . This system consists of a filtered intake
with a ducted exhaust connected directly to the
transmitter. Dampers are arranged so as to
reduce the amount of outside air during the
winter and make use of the transmitter heat .
Supplemental heat is usually required to main-
tain comfortable working conditions in winter .
Air conditioning is not required unless the

transmitter plant will be, occupied for a large
part of each day.
d. Lighting . Good lighting (office levels)

should be provided to facilitate housekeeping
and maintenance.
e. Site Development.

	

Since an AM tower is
dangerous when in operation, its base must
be fenced, as should each of the guy anchor
blocks, to discourage tampering with the guys .
Fencing of the entire area and security lighting
may also be desirable . Planting or other erosion
protection for the ground around the tower
should be provided .

base and braced by one or more levels of guys .
Fixed-base or cantilevered towers (without
guys) are now used only for masts on the roofs
of buildings . The tapered shape of a self-sup-
porting tower is also undesirable for an AM
transmitter where, as previously indicated, the
tower itself is the radiating element. Elec-
tronic considerations will determine the height
and general arrangement of the tower.
AM towers, which are usually of steel, are

given a heavy coating of zinc galvanizing . This
serves to protect the tower, but its primary
purpose is to provide electrical conductivity .
At radio frequencies, the "current' flows
mainly along the outside periphery of the
tower. Sections of the tower must be electrical-
ly bonded together for the tower to function
properly .
FM towers serve only to support the separate

antennas and are designed purely for struc-
tural considerations . All towers require avia-
tion marking (alternate white and orange strip-
ing) and obstruction lighting ; details are found
in FCC regulations .

3. Transmitter Building In addition to space for
the transmitter itself, there should be space
for the associated equipment racks, mainte-
nance, spare parts storage, and toilet facilities .
Even an "unattended'' facility is occupied peri-

FM transmitters must be as close to the tower
as possible, to minimize line losses .
Concern over continuity of broadcasting has

led some stations to provide an auxiliary anten-
na . This is costly both in terms of construction
and land area . Perhaps a better solution is an
agreement with other stations permitting some
kind of dual use of their facilities in the event
of an emergency.

D. Construction

1 . General
a . Grounding

	

For an AM facility, all struc-
tures within the transmitter area, including the
transmitter building, must be properly ground-
ed and tied into the ground radial system . In
concrete buildings, reinforcing steel must be
made electrically continuous and bonded to
the ground radial system .
b. Soil Conditions

	

AM antennas have been
located in marshy or waterfront land, to take
advantage of good soil conductivity . This may
require pile foundations for towers and build-
ings . In swampy areas, consideration must be
given to possible land subsidence which could
affect the grounding system .

2. Towers

	

A ground-supported tower is usual-
ly designed as a slender mast, pinned of the

Fig. 7

	

Small AM or FM transmitter building .
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By JOSEPH HOROWITZ, P.E ., Manager, Planning & Design, Facilities Engineering
Department, Columbia Broadcasting System, Inc.

TELEVISION BROADCASTING FACILITIES

A. Scope

Television broadcasting facilities range from a
tiny station serving a small community to a
major network facility with multiple studios
and extensive supporting facilities providing
programming to hundreds of city and regional
markets. Because of the wide variation in
requirements, this article will be limited to
basic planning considerations plus a brief
description of each of the facilities that may
be required . Emphasis is on program origina-
tion facilities ; transmitter installations are
covered only briefly .

B . Classdication

Television facilities may be classified as to pur-
pose, type of programming, and extent of audi-
ence involvement . These factors, plus the size
and budget of the station, determine the facil-
ities to be provided and their relationships .

1 . Purpose
a . Local Station.

	

Alocal television station
serves a defined geographical area as autho-
rized by FCC licensing . Programming will
reflect the size of the market (area served)
which may range from a small town to a large
metropolitan area . Many local commercial
stations are affiliated with one of the major
networks, which provides a large portion of
their programming. Another common source
of outside programming is syndicated tape
and film .
b. Network. Program origination facilities

for a television network differ from those of a
local station in that they are usually larger, with
a greater variety of supporting services . They
originate program material for use by affiliated
local stations .
c. Cable Television (CATV) . Facilities for

cable television consist of a receiving antenna
and a small head end building containing the
associated electronic equipment. Incoming
programs are distributed over a network of
cables to subscribers. Some CATV operators
have austere studios suitable for local news
and interviews .

d. Other. Schools and industrial concerns
are snaking increased use of television for
educational and training purposes and have set
up studio facilities for this purpose. Programs
may be broadcast or distributed over closed
circuits . In addition, a number of cassette-type
media are now available on which programs
may be recorded for later playback on closed
circuit .

2. Type of Programming

	

A basic planning factor
is the extent of locally originated programming
material as opposed to network-supplied or
syndicated material . Locally originated pro-
grams require a studio ; studio type and extent
of supporting facilities will depend on nature
of programming planned.

a. News studio requirements are usually
quite simple . Supporting facilities will include
news gathering services, plus storage and edit-
ing facilities for film and videotape. Coverage
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of local news events will require remote equip-
ment .
b. Interview and panel discussions can be

handled with the simplest of studios and mini-
mal support facilities .
c . Dramatic programs (such as soap operas)

call for elaborate facilities, extensive sets,
props, makeup, wardrobe, and other support
facilities . Studio lighting is also more elabor-
ate.
d. Musical and variety programs are the

most demanding. Studios must accommodate
anything from a single performer to a large
group and require great flexibility in lighting,
scenery, properties, etc. Supporting facilities
are similar to those for dramatic programs, but
usually there is less opportunity for reuse of
materials in subsequent programs .
e. "Remotes," or broadcasts originated out-

side the station's studios, include coverage of
sports events, political conventions, news,
and other public events . Facilities required
for this type of operation (in addition to control
room and other technical facilities required
for on-premises programming) are described
below.

3. Audience and Public Involvement Studios may
be further classified as audience or nonaudi-
ence . An audience studio is a cross between a
theater and a studio, with the usual theater con-
siderations of sight lines, audience acoustics,
and public safety complicated by the require-
ments for camera operation and lighting .
The public may be involved in television

facilities in ways other than as studio audi-
ences. A station planning to encourage visitors
to view the behind-the-scenes operations
should make ample provision for such circula-
tion .

Another case is the special-purpose facility
which has as a major function, the training of
television technicians and operating personnel .
Here, control rooms and other supporting facil-
ities must be planned to do double duty as
classrooms .

C. Other Planning Factors

In addition to the classifications described, the
following factors must also be considered :

1 . Hours of operation .
2. Union regulations affecting technicians,

stagehands, etc.
3. Management decisions on contracting out

vs . work done in-house . Examples are rental of
scenery props and costumes and outside film
developing and storage.

0. Site Selection

Site selection has much in common with radio
studios, but it will also depend on the planning
factors previously enumerated . The site for an
audience studio is planned much as is that for
a theater, with considerations of parking, trans-
portation, and audience egress .

All studios require truck loading facilities
for delivery and removal of heavy cameras and
electronic equipment and-if dramatic or vari-
ety programming is planned-scenery and

properties . Insofar as possible, avoid a site
subjected to vibration, such as that caused by
a highway.

E. Facilities

The listing which follows includes spaces re-
quired in a larger station, a network or a col-
lege facility where exposure to all facets of
television broadcasting is desired . Smaller
stations will require fewer and less elaborate
facilities .

1 . Studios A television studio is any room
where television cameras are used . Studios
range in size from that of a regular office (with
the camera shooting in through a window
or open door) to large studios of 100 by 100 ft
used for dramatic or variety programming . Be-
cause of its importance, a brief discussion of
studio planning is contained in Section G .
(See Fig . 1 .)

2 . Control Rooms Control rooms contain elec-
tronic equipment for monitoring and control-
ling the studio output . They may have sepa-
rate compartments for sound (audio), picture
(video), and lighting control . An announcer's
booth incorporated with the control room must
be acoustically isolated, since it contains a
live microphone .
Control rooms must usually be accessible

to the studio which they serve; direct visual
contact may or may not be necessary, depend-
ing on operating practices (Fig . 2) .

Acoustical considerations are similar to
those for radio control rooms. Lighting should
be adjustable to permit observation of tele-
vision ...OnIto,S .

3. Technical Facilities Technical facilities house
the extensive electronic equipment which sup-
ports broadcasting operations . Because of the
space required and the fact that some of this
equipment is noisy, only the smallest stations
locate it in the control rooms.

To facilitate maintenance, the technical
facilities are often grouped together in a Cen-
tral Technical Area (CTA). CTA need not be
adjacent to the studios, provided good cosn-
munications are available . A dust-free temper-
ature-controlled environment is essential . Fol-
lowing are the facilities that make up CTA:
a. Equipment (Rack) Rooms. The equip-

ment room houses ancillary electronic equip-
ment that does not require attendance or ad-
justment during programming, such as audio
and video equipment, switching devices, trans-
mission equipment, etc. A separate room fa-
cilitates maintenance and simplifies design
of the control roots. The rack room need not
be adjacent to the control room(s) but should
be convenient to the maintenance shop .
b. Videotape Recording (VTR). The usual

medium for television recording is magnetic
tape using a device called a videotape recorder
(VTR), which resembles a very elaborate mag-
netic sound tape recorder . The VTR area for a
local station may contain from two to six ma-
chines . Central network facilities will have
more .
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cine . Useful adjuncts to film recording are a
darkroom and viewing room .

h . Video Cartridges . New methods avail-
able for recording television programming
in cartridge or cassette form include film (Elec-
tronic Video Recording), magnetic tape, plastic
tape, and plastic disks . While most are not
yet of broadcast quality, they may in time
supplement videotape and film as program
sources, much as tape cartridges now supple-
ment phonograph records in commercial radio
studios . Possible facilities' needs cannot yet be
predicted .

i . Program Control .

	

This is a room resem-
bling a control room without a studio where
television signals from various sources---such
as telecine, VTR, or live remotes are com-
bined electronically to produce a complete
program . It is useful where studios are heavily
used and much off-premises work is antici-
pated . A program control room is required only
for the largest stations or network facilities .

4 . NOW$ Even the smallest station will have
local news . The following facilities would be
required for a large station or a central network
facility :

a . Newsroom . This is similar to a news-
paper "city room" with desk and telephone
space for newsmen . It usually contains or is
adjacent to wire service printers and is usually
equipped with TV monitors .

b . Library and Archives. Just as a major
newspaper will maintain a file of clippings,
a large news operation will have a library of
film and tape as well as reference books and
other resources . This should be accessible
to the newsroom .

c . Special News Studios . Since the live
"action" in a news broadcast is usually limited
to a man at a desk, larger stations may want a
small studio opening directly off the newsroom
from which news programs may originate with-
out tying up one of the regular studios . When
not in use as a studio, it serves as an office .
d. Graphic Arts .

	

This is a facility for rapid
production of charts, photos, and other visual
materials . It is used extensively for news as
well as other programming . It may vary from a
single artist's desk in a small operation to a
large room with many artists and facilities,
such as a Statmaster, for photo developing
and printing .

5. Studio Support Facilities The following rooms
are basically similar to corresponding spaces
in legitimate theaters and will not be discussed
in detail . Need for them depends on the type of
programming .

a . Rehearsal halls (these are best kept
away from the studio to minimize sound
problems) .

b . Wardrobe rooms .
c . Dressing rooms (individual and group) .
d. Makeup rooms .
e .

	

"Talent' ' lounge for performers (conven-
ient to studios and dressing rooms) . This is
often called a "green room" after a similar
green-painted room in a well-known concert
hall .

f. Multipurpose rooms . These are rooms
about the size of a chorus dressing room which
can be used, as the occasion demands, for
dressing rooms, rehearsal of small groups,
lounge, music origination, etc .

g . Ready storage for scenery and props. This
must be available as close as possible to the
studios to minimize handling .

"'Talent" refers to the actors, announcers .
and other performers who appear or arc: heard
in programs

possible to the central technical area . Ideally,
it should also be convenient to the control
rooms, but this is not always possible .

f. Telephone Equipment Roont . For large
stations and network facilities, telephone
equipment associated with transmission of
television programming requires a substan-
tial floor area which is usually close to or a
part of the central technical area . (This equip-
ment is distinct from that used for normal
telephone communications .)
g . Film Recording . This area contains

equipment for recording, on motion picture
film, material originated electronically . Before
the advent of magnetic tape, this was the only
method for recording television programs .
Some network installations and very large
stations may still require a film recording fa-
cility which can be adjacent to or part of rate-

Fig . 1

	

Typical studio layout .

c . Telncine. Despite the advantages of
magnetic tape, much television programming
will continue to originate as motion picture
film . In addition to the popularity of full-length
feature filot as television fare, off-station news
and special events are usually easier to record
with portable motion picture cameras . As the
name implies (tele-television, cine-cinema),
telecine contains assemblies that combine
motion picture and slide projectors with a
television camera . Size will depend on the
number of machines to be housed .
d. Master Control.

	

Larger stations with sev-
eral studios may require a central or master
control for final switching and monitoring of
the on-air operation .

e . Maintenance Shop . This is an elec-
tronics workshop with considerable space
for spare parts . It must be as convenient as
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venient to the, garage area, since some of the
equipment cannot be readily removed from the
vans for servicing .
c . For a station with much off-premises

work, an extra control room (without a studio)
is useful . This permits putting together a
remote without tying up one of the regular
studios . (See 3i, program Control .)

12 . Echo Chambers Echo or reverberation
effects are obtained in one of two ways : using
''natural" echo chambers (highly reverberant
rooms) or by means of artificial reverberation
devices . The natural (physical) echo chambers
require isolation from surrounding noise,
otherwise they can be located anywhere . Need
for reverberation sources depends on the type
of programming contemplated .

13 . Offices

	

With the exception of those direct-
ly related to production, offices may be remote
from the studios (even in another building),
but they should be convenient to viewing
rooms . Executive offices and conference rooms
will require closed-circuit television feeds . For
major network facilities, consider offices for
outside "show units" (producer, director, and
their assistants) as well as other employees .

14 . Personnel Facilities

	

The larger activities may

require cafeteria, first aid, and other support
facilities customary in an industrial building .
In planning circulation and toilet facilities, con-
sider visitors, schoolchildren, and studio
audiences .

15 . Building Maintenance Because of the heavy
investment in facilities and equipment, tele-
vision facilities are usually intensely used .
Similarly, continuity of air conditioning, elec-
tric power, and other building services is
essential . These factors dictate allocation of
adequate space to building maintenance such
as cleaning, repair shops, and spare parts
storage .

Utility areas, such as transformer vaults and
mechanical equipment rooms, should be liber-
ally sized both to facilitate maintenance and to
accommodate future alterations without inter-
rupting broadcasting operations .

16 . Site Development
u . Parking needs must consider :

Fig . 2

	

Studio control room . Note that the control room shown has no visual contact with the studio ; wall space is
used for television monitors .

h . Crew's lounge . This should also be con-
venient to the studio area .

i. Storage for cameras, microphones, and

lighting equipment . This should be convenient
to studios, and if possible, to the maintenance
shop .

6 . Scenery

	

Facilities for a large station or net-
work will include scenic design (art studio with
possibly blueprinting or photostating ser-
vices), production (carpenter shop, paint shop,
stage electrical shop), scenery and property
(prop) storage, and facilities for disposal of
unwanted scenery .

Facilities to be provided depend on business
decisions as well as station size and program-
ming, since many of these functions can be
contracted out . Some networks maintain a cen-
tral scenery fabricating department from which
materials are trucked to and from off-premises
studios . Whether made on premises or off,
scenery and props constitute a significant
materials handling problem . The general flow
is shown graphically in Fig . 5 .

7. Film Facilities for processing (developing),
editing (cutting), and storage of film are iden-
tical to those in commercial film laboratories
and in many cases these functions (except
possibly editing) are performed for the station
by a commercial film laboratory .

Film storage and handling facilities are usual-
ly strictly regulated . In the absence of local
nodes, refer to National Fire Protection Associ-
ation pamphlets .

6. Sound Effects

	

Central sound effects rooms-
similar to small radio control rooms-are re-
quired only in the larger facilities . They need
not be adjacent to the studios provided good
intercommunications are available .

9 . Music Origination Rooms These provide musi-
cal background to a studio program . If the
instrument (piano, organ, etc .) does not appear
visually, it may be located in a separate room to
avoid cluttering up the studio . Usually, very
close microphone techniques are used, so that
acoustical requirements are not severe .

10 . Viewing (Screening) Rooms A viewing room
may be anything from a room with a 16 mm
projector on a table for previewing films to an
elaborate miniature theater for showing pro-
grams to prospective sponsors . The latter type Fig . 3 Television station-schematic organization .

should be easily reached from sales and execu-
tive areas and convenient to rest rooms and
offices . They are not usually related to the
studio or technical facilities . Viewing rooms
should have facilities for 16 mm and 35 mm
motion picture film (if possible, with a separate
projection booth) as well as television mon-
itoring .

It is often possible to arrange viewing rooms
so that two rooms share a single projection
booth . Local code requirements will influence
planning and design . The viewing room may
also be designed to double as a conference
room .

11 . Facilities for Outside (Remote) Program Origination
By contrast with radio, facilities for remote
(off-premises) television broadcasting are quite
elaborate . A station planning such activities
will require the following :

a. Garage or parking space for the mobile
vans containing remote equipment . Since these
may be taller than ordinary vehicles, a careful
check of overhead clearances is required .

b . A field shop for maintenance of the equip-
ment and for storage of gear . This must be con-
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gramming . In addition to isolating the studio
from outside noise, vibration that could be felt
by sensitive cameras must be avoided. This
may be caused by outside traffic, building
equipment, or an adjoining studio . In extreme
cases, the entire studio is "floated" on springs
to separate it from the building structure .

4. Materials Handling

	

Scenery, props, and other
materials used in the studio may be both bulky
and heavy. Entrance for large scenery flats is
essential, as well as facilities for delivery of
heavy items such as an automobile .

5. Fl nor Loading

	

Floor loadings should accom-
modate the type of programming anticipated, as
well as the weights of the cameras which, with
their moving carriages (dollies) can be quite
heavy, A live load of at least 100 psf is recom-
mended for maximum flexibility in large
studios, and some authorities recommend 125
to 150 psf. (The classic example of extreme
point loading is an elephant standing on one
foot .) Finished floors require greater than
usual freedom from irregularities and waves
which would affect a rolling carriers .

6. Cyclorama

	

The production area of the studio
is usually surrounded by a cyclorama, a thin,
opaque curtain which provides a backdrop to
scenery and conceals the walls or any storage
outside the production area .

7 . Lighting For smaller studios, lighting is
provided by a combination of overhead and
floor-mounted luminaires . Greater flexibility
is obtained with an electrified raceway of the
Litespan type .
For the larger studios .. some type of lighting

grid from which light fixtures may be hung
is usually necessary. This may be serviced by
ladders from the floor, but in the major studios
a catwalk system is provided which permits
placement and adjustment of the luminaires
entirely from above. Individual light pipes or
battens then can be raised and lowered are also
used (see Fig. 1) permitting adjustment of
lights from the studio floor.
Associated with the lighting system is a

patch panel . an oversized version of a tele-
phone switchboard, used for making lighting
connections . Dimming equipment may be in the
studio or centralized elsewhere and remotely
controlled by a lighting console in the control
room or studio .

H. Space Planning for Utilities

Color television requires very intense lighting
- 50 to 75 watts per square foot of production
area is not uncommon . Heat generated by this
lighting must be removed by air conditioning .
Location of air-conditioning equipment and
duct routing must be considered in original
planning . Space must also be allocated to the
very extensive wiring which interconnects
studio, control room, and central technical
area, using under-floor ducts, overhead cable
trays, or other means. In one large installation,
the ceiling of the central technical area was
used as a kind of huge cable tray, with handled
cables laid directly on the grating that served
as the ceiling . (The ceiling also served as a
plenum for air conditioning .)
Power for electronic equipment ("technical''

Power) should be separated from that serving
building equipment and may require voltage
regulation . For a major station, emergency

2 The woight here may rango up to 5 to 7 tons .
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Fig. 4

	

Performer ("talent") flow .

Station employees
Visitors on business, such as custom-

ers, performers, and tradesmen
Studio audiences
General public (guided tours. school-

ehildren, ate .)
Station vehicles

b. Off-street loading facilities are essential
for scenery and properties as well as heavy
cameras, dollies, and electronic equipment .
Access is required from the loading facilities
to shops, storage area, and studios .
c. Some stations make special use of their

outside facilities for programs such as farm or
animal shows .

F. Planning Considerations

1 . Circulation Organization of a typical tele-
vision station is shown schematically in Fig. 3.
A television broadcasting facility includes quite
divergent functions . Flows of people and ma-
terials that may be in conflict must be separated
as in a manufacturing plant. Some of these
flows are described below:
a. Office personnel require access to pro-

duction or technical spaces only rarely . Execu-
tive and sales personnel require ready access
to conference and viewing rooms.

6. Visitors should be controlled . Sponsors
and other official guests should have ready
access to offices and screening rooms without
going through production or technical areas.

r- . "Talent'' (performing artists of all types)
require access to studios and studio support
facilities (see Fig. 4) .
d. Technicians and production personnel

require access to their areas and to studios.
a. Talent, technical, and production per-

sonnel should not have to pass through office
areas.

f . Studio audiences, where used, should
have access only to studio and toilets . Visits
to production or technical spaces should be
carefully controlled, as on guided tours.
g. Scenery and props involve significant

materials-handling operations . Figure 5 shows
the major flows which should be separated,
insofar as possible, from the "people" flow .
h. "Show unit" offices (producer, director,

and their staffs) are preferably located within
easy access to studio facilities, although this
is not always possible .

2. Expansion Studios and technical rooms are
very difficult and costly to expand unless ex-
pansion is contemplated in the original con-
struction . One approach is to build the basic
shell large enough to accommodate all antici-
pated requirements . Interior finishes are de-

Tarred and the space to be used for studios in
the future is, for example., used initially for
scenery storage. Where the site permits, a
second approach is to locate studios next to an
outside wall .

Videotape and other technical areas which
do not require the ceiling heights characteristic
of studios can be expanded provided the space
alongside can be made available . Expansion
needs should also be considered when planning
fan rooms, duct routing, and other utilities
spaces .

G. Studio Planning

The studio is the heart of original programmed
television .

1 . Audience Studio Audience studios present
a particular challenge, since camera operation
conflicts with the theater requirements for
unobstructed sight lines. The resulting studio
is usually a compromise . For a production
facility with only occasional audience use,
removable bleacher seating may be considered .

Television studios require a substantial
camera maneuvering space between the pro-
duction area and the audience seating . Camera
runways project out into the seating area to
permit long camera shots. Seating area is usu-
ally sloped for better audience viewing. Note
that it must be possible to aim cameras at the
audience as well as at the stage. Musicians are
located at the same level as the rest of the pro-
duction area and are usually enclosed for
acoustical reasons.

Audience studios are 'places of public
assembly" in building code terms, with seat
spacing, egress, and other aspects of audience
safety and comfort to be considered .

2. Dimensions Studios can range from 20 by
25 ft for a very small station to 100 by 100 ft
or more for a large facility suitable for all types
of programming . Studios limited to news or
similar static programming with little move-
ment can be even smaller. A 40- by 60-ft studio
is a good size for an average station .
Minimum clearance under the lighting sup-

port structure or air-conditioning ducts can
range from 10 ft in the news-interview studio
to 15 or 20 ft in the larger studios suitable for
dramatic and variety programming. Where a
walk-on grid is used for lighting, an additional
7 ft or so should be provided between bottom
of grid and underside of trusses or beams
forming the roof .

3. Sound and Vibration Isolation

	

Interior acousti-
cal requirements depend on the type of pro-
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Fig . 5

	

Materials flow, scenery and props storage .

generators should be considered to provide
for continuity of minimal broadcasting, such
as news, network feeds, or film . (Emergency
studio operation is not usually practical be-
cause of the heavy power and air-conditioning
requirements .)

I . Transmitter Facilities'

Transmitter facilities consist of the broadcast-
ing antenna and the transmitter building or
room . As with FM, the radiating element
(antenna) is mounted on a separate tower or
mast, whose function is purely structural .

'See discussion of radio transmitters imme-
diately preceding this article .

There is no ground radial system as with AM
radio transmitters except for lightning protec-
tion . Several antennas may be mounted on a
single mast or tower .
TV transmission is primarily a line-of-sight

phenomenon and is affected by buildings,
mountains, etc . For this reason, antenna height
is a major consideration, and many television
towers are more than 1,000 ft tall .

Because of these heights, particular consid-
eration must be given to falling ice and drift-
ing paint spray when the tower is repainted .
In general, physical site planning has much
in common with radio transmitter plan-
ning .

Planning for the transmitter room also
resembles that for radio transmitters, but the
equipment and plant facilities are larger and

more complex . Detailed requirements depend
very much on the transmitter equipment to be
used, and particular attention must be paid to
transmitter cooling . (UHF equipment usually
requires water cooling .)

In the past, most television transmitters have
been fully manned, requiring kitchen and toilet
(and even sleeping facilities in some cases) .
While unattended transmitters are now per-
mitted, the transmitter building will still be
occupied for a part of each day, requiring some
personnel support facilities . On the other hand,
provision should be made for remote monitor-
ing of building services--temperature, fire
detection, electric power, etc .---for use during
those periods when the station is unmanned .
Where continuity of broadcasting is essential,
emergency power should be provided .
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By MORRIS LAPIDUS and ALAN LAPIDUS, Morris Lapidus Associates

BASIC THEORIES OF HOTEL PLANNING

Before an architectural office begins planning
and designing a hotel, it should know exactly
how a hotel operates . Every type of building
must function smoothly to achieve the end re-
sult that the client is seeking . The primary
function of a hotel has not changed from the
earliest recorded hostelry to tire present-day
hotel, whether that be a hotel of 100 rooms or
3,000 rooms, whether it be an in-city hotel or
a resort hotel, whether it be a convention hotel

or a farnily-type hotel . The earliest hostelry
offered ' bed and board' as well as pleasant
surroundings in which to enjoy both commodi-

ties . The earliest hostelries and caravansaries
worked on the same principle . The guest
arrived at the front door, where he was greeted
and arrangements were made for his lodging
and food . A stable for horses and carriages,
or a compound for cartels and cargo, were pro-
vided at the rear of the establishment . A rear
yard was used by the innkeeper's wife and her
assistants to prepare food which was then
cooked in a kitchen . We therefore had a house
divided in two . The front half of the house
included the reception area arid the public
rooms, or the covered arcades in the caravansa-
ries, where the guests gathered to dine and to
socialize . The other half of the house, or to use

a terns which is still applicable, the back of the
house, was where food was prepared arid
where the guests' service amenities were taken
care of, such as laundering, the shoeing of
horses, or the repair of harness and traveling
gear . This duality of a hotel must be thoroughly
understood by an architect before pencil is put
to paper to start the design . For convenience's
sake and for ease in preparing a preliminary
study, we will assume that all these services
take place on one level . Figure 1 indicates the
flow of services and hotel personnel . For the
time being, we will ignore tire actual rooms
arid concern ourselves only with the level
where the "greeting" takes place and where the
services are rendered . The 'greeting area,"
for future reference, will be known as the front
of the house, and the place where services

occur will be known as the back of the house .
It must be borne in mind that, as far as planned
circulation is concerned, there must never be a

mingling of the front-of-the-house services with
those of the back of the house . At no time
should the guest be aware of everything that is

taking place at the back of the house, but, at

the same time, the smooth operation of the
front of the house is completely dependent
upon what is taking place at the back of the
house . The two functions must be kept sepa-
rate and yet so interrelated that both function
smoothly and efficiently .

Hotels are designed and built so that the
client, owner, or operator of the hotel will get
a satisfactory financial return on his invest-
ment . In order to achieve the greatest return
for each dollar invested, we again face a dual
problem . In the first instance . the guest must
feel completely comfortable and at ease from
the moment lie steps through the entrance
doorway, checks in, goes to his room, avails

himself of the food and beverages available,
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spends a comfortable night in a well-appointed,
scrupulously clean room, and returns the next
day to a room which is as fresh and inviting as
it was the moment he first entered it after
checking in . Everything for the guests creature
comforts should be carefully considered,
whether it be the ease of finding the registra-
tion desk, the cashier, the bars and dining
rooms, the elevators that will take hint up to
his room, and finally the room itself . The ser-
vice at the registration desk, in the bars and
dining rooms, arid in the guest room itself as
well as in the corridors must be such that the
guest finds his every want courteously and
efficiently taken care of . The physical environ-
ment becomes an important part of the guest's
creature comfort . These factors include color
and decor, lighting, proper air temperature,
comfortable furnishings and, above all, a
pleasant and relaxed atmosphere .

Everything that the guest expects and should
get will be a result of what takes place at the
back of the house . It is only in this area that
everything that will keep a guest contented
during his stay is arranged for and so ordered
that everything the guest is seeking is accom-
plished unobtrusively and, what is most impor-
tant, economically .

Economic operation of a hotel depends
entirely upon the back-of-the-house services .
Since these services are primarily concerned
with hotel personnel, the plan must be so
arranged that maximum efficiency from each
hotel employee can be achieved without taxing
the employee and without allowing the guest
to feel the drive for efficiency that dictates
every phase of hotel planning .

HOTEL ECONOMICS

The economics of a profitable hotel venture
brings us to the third duality of which the arch-
itect should be extremely conscious or aware
during every phase of the planning stage . This
involves the economics of a new hotel, which
will center upon the cost of construction and
furnishing . These costs represent, together
with the cost of the land, the amount of money
that is to be invested . They are the base upon
which the hotelier will figure his financial
return . A rule of thumb devised many years ago
by a prominent hotel architect still seems to be
a sound rule to follow . At that time, it was
stated that for every dollar of income per room,
$1,000 should be spent in the construction of
that room . We must bear in mind, of course,
that when we speak of a room we are speaking
figuratively, with the knowledge that the cost
of a room would also carry its proportionate
share of every other part of the structure, such
as the hotel lobby, the dining rooms, the bars,
the corridors, the offices, the laundry, the
kitchens, and all the other facilities that will

be found in a hotel . Using that rule of thumb
(that is, $1 income per $1,000 invested), a room
that costs $10,000 to build should bring in $10
for a night's lodging . Unfortunately, with rising
costs of operation, this balance of $1 per
$1,000 will not always hold, but it is still a good
rule of thumb . With hotel rooms now going at
from $10,000 to $40,000, we find that a $10-

per-night room is a rarity and an average of

$20 and $30 is more common, while luxury

hotels run as high as $40 arid even $50 per
night's lodging . From the above, it becomes
obvious that the architect should know approx-
imately what type of hotel his client wants, as
expressed in terms of cost per room per night,
in order to establish some sort of rough budget
for the cost of the hotel . At this point, it should
be pointed out that we are talking of cost of
construction, which does not include furnish-
ing and equipping the hotel . Another fact which
does not really affect the planning of the hotel
but which the architect should be keenly aware
of is that preopening expenses are sizable .
They are, in fact, a part of the original invest-
ment and should be charged to cost per room .
More will be said of this at an appropriate
place .

The second part of the financial considers-
tion in the design of a hotel is the cost of opera-
tion . We now know what it will cost to build
the hotel, and so some sort of preliminary
budget becomes feasible . The architect may
not know what it will cost to operate the hotel,
but he should understand every facet of hotel
operation and develop his plans to achieve
maximum economies in the operation of the
hotel . This includes the hours spent by such
personnel as maids, porters, housekeepers,
chefs, cooks, dishwashers, laundry workers,
bellrnen, receptionists, bookkeepers, reserva-
tions clerks, banquet managers, and executive
staff . If we would, for a moment, think of a
hotel as a plant which turns out a finished
product, we would think of the finished prod-
uct as the creature comforts of the guests (bed
and board) and of the kitchens, laundries, and
service areas as the machines . The hotel per-
sonnel would be the workers who operate the
machines in order to achieve a fine product at
the lowest possible cost . With these thoughts
in mind, we can now take up each facet of hotel
operation-front of the house and back of the
house-which will be discussed in detail and
illustrated with diagrams and drawings so that
each part of the jigsaw puzzle which forms a
hotel can be fitted into place to achieve a
smoothly functioning, pleasingly desirable,
and financially profitable operation .

First let us clear up the question of preopen-
ing expenses, which should be considered as
a part of the total cost of the hotel . Before
a hotel is put into operation--in fact, months
before the first guest arrives-- certain hotel
personnel are employed who will eventually
be charged with the operation of the hotel .
Such employees would include a manager,
a chief chef, a controller, an advertising and/or
a public relations firm, and an engineer who
will be operating the mechanical equipment
of the hotel . These people will usually be found
on the site of the hotel under construction
anywhere from six months to one year before
the hotel is completed . Their salaries are part
of preopening expenses . Another factor in pre-
opening expenses would include stationery
and other supplies that various key personnel
will need before the opening of the hotel as well
as, ultimately, the cost of hotel stationery,
typewriters, bookkeeping machinery, and
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office supplies . Another preopening expense
will be a cost allocated for opening ceremonies,
which often include cocktail parties and
banquets for people from the news media and
civic organizations as well as for civic authori-
ties . All these costs are considered preopening
expenses . One other item that must be consid-
ered in preopening expenses is the training of
the personnel that will service the hotel . This

will include maids, housekeepers, chefs and
cooks, waiters and waitresses, and front-office
and clerical personnel . There also will be
others, such as maintenance men . bellmen,
and porters . These can add at least 30 percent
to the construction cost .
Another facet of costs, which the architect

may or may not be involved in, involves furnish-
ings for the hotel . In this category will be found

not only the actual beds, dressers, chairs,
tables, and floor coverings in the guest rooms
but also the furnishings, floor coverings, spe-

cial lighting fixtures, and decor items needed
for all public, spaces . These fall into the cate-
gories of lobbies, dining rooms, bars, cocktail

lounges, coffee shops, meeting rooms, banquet
rooms, and a host of other facilities which will

be found in hotels .
Another large portion of the costs which

normally would not be a cost of construction
would be the equipment for all kitchens and
bars as well as the equipment, if such a facility
is to be included, of laundries and valet service .
Going further, we will need lockers for employ-
ees and other amenities for the service person-
nel .

Finally, we come to a group of items which
will include glassware, china, silver, pots and

pans, linens, pillows, and uniforms for outids,
bellmen, waiters, etc .
When we lump preopening expenses togeth-

er with all the items enumerated above, we will
find ourselves adding anywhere from 50 to 75
percent more to the actual construction costs .
All these figures will not influence the budget
for construction, but it would be wise for an
architect designing a hotel to be conscious
of these additional expenditures .

BACK OF THE HOUSE

Though rarely seen by a guest, the back of the
house is the most crucial part of the plan . It
must be laid out with two paramount objec-
tives : control and efficiency . Foodstuffs, house-
keeping supplies, and a great many other items
must be received out of sight of the hotel
guests . Such receiving is usually done at a load-

ing dock, which should be covered so that

deliveries can be made regardless of the weath-
er . An operating hotel, even a small one, will
have deliveries going on throughout the day .
The receiving of shipments as well as the
checking of whatever comes into the hotel and,
finally, sending the various items received to
their proper destination must be under tight
control . This is usually the function of a receiv-
ing department that should be located directly
on or adjacent to the loading dock . Tight con-
trol must be exercised in two directions . In one
direction, it is not uncommon for material to
be delivered and, within a short time of its
having been left on the dock unchecked, for
the management to find that this material has

disappeared or that some parts of the shipment
have gone astray . The second part of the con-
trol is to make sure that, once these shipments
have arrived, they go directly to their destine-
tion without a chance- of becoming lost on the
way . As an example, lot us say that a shipment
of liquor is delivered to the hotel . It is a very
simple thing to pick up a case and remove it
from the loading dock before the receiving
clerk has checked the shipment through his
control point . It is also a very simple thing to
have a case of liquor disappear on its route,
once it has been checked in and before it gets
to the liquor storage room . This type of pil-
ferage will apply not only to liquor but to
almost every item, including linens, foodstuffs,
and even iterns of furnishings . A good back-of-
the-house plan will be worked out in such a
way that the flow of supplies is tightly con-
trolled by the security that the architect works
into his plan . Another example will suffice :
It would be poor planning to have a valuable
item such as liquor carted through a passage-
way and past an employees' locker room on its
way to the liquor storage room . It would take
but a rooment for a case to disappear from the
cart into the locker room . A tight, well-planned
back of the house will have circulation patterns
that will provide the utmost in control . It is this
type of planning that is definitely the province
of the architect . There is one further item in
the control area which, at first glance, might
seem highly unimportant : namely, the move-
ment of garbage out of the hotel to a point

where it will be picked up by garbage trucks .

Experience has indicated that a good deal of
pilferage in hotels is accomplished through

Fig. 1

	

Flow diagram of service areas.
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the medium of garbage removal. Well-wrapped
steaks and cans of food can be concealed in
garbage and removed by an accomplice before
the garbage haulers pick up the refuse . In the
larger hotels, garbage destructors or com-
pressors may be used, in which case tight
surveillance is necessary only in the garbage
receiving area . Where garbage is shipped out,
it is wise to have the garbage rooms so placed
(and, incidentally, refrigerated) that the receiv-
ing office has this space in full view to discour-
age an outside accomplice or an employee who
is leaving the hotel from entering the garbage
room to filch what was placed there previously
by someone in the kitchen or the supply areas.

Another form of control which must be exer-
cised and which becomes a part of the archi-
tect's planning is the flow of personnel into and
out of the hotel . Hotel personnel usually come
through at a point close or adjacent to the
receiving area . This is not necessarily a must,
but it is advisable because the same control
office can observe the coming and going of the
help . Usually time control is through the medi-
um of a time clock, which is punched by the
employees. It is not uncommon for thieves
to attempt entry through the service area and to
work their way up through service elevators
to accomplish what they came for . A tight con-
trol at the point of entry and egress of all
employees is highly desirable and can easily
be accomplished if it is the same point as that
at which food and other hotel supplies are
brought in . Once again, the architect's careful
planning will make it possible for employees to
reach their various dressing and locker areas
with a minimum of travel time lost . It must be
borne in mind that there is class distinction in
hotels and, as an example, that dishwashers
and porters are not placed in the same locker
rooms as head waiters and reception clerks .
The distinction here is for from a fine line .
The mix of hotel employees will be dictated
by the hotel operator, and he may determine
whether waiters and bellmen are to be placed
together or separated. Maids and waitresses
may or may not be in the same locker room,
depending on the hotel operation . Locker
rooms should be provided with ample toilet
facilities and showers. Once the personnel
have changed into their uniforms, the plan of
the back of the house will make it possible for
the people to get to their work stations with
little time lost . Maids and porters will want to
get to service elevators along the shortest pos-
sible route. Chefs, cooks, and dishwashers
should get to their work areas without going
through long, tortuous passages . It is usual
to issue uniforms in an area as close to the
locker rooms or the point of entry as possible .
In this phase of planning, it should be borne
in mind that uniforms are usually under the
control of the housekeeper, so that the proxim-
ity of the uniform issuing room to the house-
keeping department becomes a most important
consideration . It should also be borne in mind
that the housekeeper controls soiled and clean
laundry as well as clean uniforms ready for
reissue . The interplay of all of these activities
will dictate a finesse in planning to bring all
these activities together and to achieve as little
loss in time and motion as possible . At this
point, let us sum up this portion of the back of
the house.
A flow diagram (Fig . 1) for a typical back of

the house will indicate that the service entrance
is located out of view of the main entrance to
the hotel but has direct access to a street or
road capable of handling truck traffic . The load-
ing dock should be protected from weather so
that food, laundry, and supplies will be off-
loaded and stored and not get rain-soaked
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while waiting to be checked in . All personnel
will enter the hotel at this point. At least two
small offices will probably be located here,
one for the steward (or receiving clerk) and
another for the timekeeper . Outside the stew-
ard's office there should be a floor scale to
check the weight of produce as it enters . If the
food storage and preparation kitchens are
located on a different level, a sidewalk lift or
conveyor belts should be provided . The time-
keeper will check the employees in and out and
help to discourage those who may be tempted
to steal. Immediately past the timekeeper, the
employees should be separated into two dif-
ferent traffic flows, one for the food service
personnel, the other for everyone also. Once
food service personnel enter their traffic flow,
they should have no contact with either guests
or other house personnel with the obvious
exception of waiters. All this is simply a matter
of security . If there is any deep dark secret of
successful hotel service design, it is a built-in
security system, which is a direct outgrowth
of the architect's plans.
Uniform issue is related to the housekeeper,

the housekeeper to the laundry room, and the
laundry room to the soiled linen room . The
soiled linen room connects by vertical linen
chute to the service room on every typical
floor, and every typical floor is connected by a
service elevator that opens to the lower-floor
service area convenient to the scrutinizing
gaze of the steward and the timekeeper . For
convenience, a trash chute (Fig . 2), going from
every typical floor service area, should be lo-
cated next to the linen chute. This will force an
arrangement where the trash room is close or
adjacent to the soiled linen room and both of
these are near the service entrance for ease
in pickup .

Laundry Facilities

A laundry is a usual adjunct of most good-
sized hotels . Many hotels avail themselves of
city laundry service, in which case there is no
laundry room at all or only a small laundry
which handles towels only . A hotel laundry
that does its own uniforms and flatwork
(sheets, pillowcases, linens, etc.) requires a
good-sized space for washers, dryers, drum
ironers, and various pressing machines-each
suitable for its own type of flatwork, uniforms
and guests' laundry, and men's and women's
wearing apparel. If the laundry is done by a
laundry service out of the hotel, then items
like towels require a comparatively small space
for washing and drying, since only washers
and fluff dryers are necessary, together with
an area for folding and stacking the clean tow-
els. Larger hotels will maintain their own clean-
ing department for dry cleaning and pressing
of woolens and similar garments . Such a clean-
ing and valet service is usually a part of or close
to the laundry area, and it is definitely under
the supervision of the laundry manager. It may
be that, in the not-too-distant future, experi-
ments with disposable sheets, pillowcases, and
uniforms will do away with laundry services in
hotels . Presently, the disposable types that
have been produced are still not of sufficient
strength and durability for hotel use, although
the future may produce exactly that . At present
some "no iron" linens are in use, thus elimi-
nating some of the large ironers .

Housekeeping Department

The housekeeping department, having several
functions, is the province of the chief house-
keeper, who will usually have assistant floor
housekeepers . Under the housekeeper's strict

control and supervision will be all the maids
and porters . These people, after donning their
uniforms, will come to the housekeeper for
instructions and vary often for supplies to take
with them to the various guest-room floors.
The porters will deliver to the service areas on
the guest-room floors all linen and soap as well
as facial tissue, toilet paper, matches, room
service menus, and ashtrays . (Most hotels use
inexpensive ashtrays that carry the hotel name
and that the guests may take along as souve-
nirs.) The housekeeper's area is also a storage
area, for here are kept all the supplies that
become a part of housekeeping . Aside from
such obvious things as a stock of linen, paper
goods, soaps, etc., the housekeeper will carry
in her warehouse storage area additional lamps
(which are easily broken by guests) and small
items of furnishings which are easily removed
or destroyed. In the housekeeper's department
there will usually be s place for a seamstress to
mend those sheets, pillowcases, and drapes
that need repair . It might be useful for the
architect to know howmany rooms a maid can
make up during her daily tour of duty . In some
areas unions control the number of rooms, and
it may be as little as 12 per maid . It rarely goes
beyond 15. One porter is usually assigned to
each maid . In addition to the regular daytime
maid, there will be, in most hotels, a night
maid who will make up beds for guests ready
to go to sleep. This entails the removal of the
bedspreads, straightening of the room, the
supplying of additional soap, toilet paper, etc.,
all for the guests' convenience . One night maid
usually can handle twice as many rooms as a
day maid handles

Food and Bevef ige Service

We have now taken care of the bed portion of
the "bed and board." Now let us examine the
"board" part of a hotel service . The board, of
course, refers to the old English trestle table
where guests took their meals. In the earliest
hostelries, the innkeeper's wife took care of the
cooking, maids took care of the serving, and a
large board or table sufficed for the guests .
Today's food operation is a highly complicated
one, and an architect should be familiar with
the entire operation . Most hotel kitchens and
food preparation areas are planned by experts
known as kitchen engineers. It is not the archi-
tect's province to plan a kitchen, but it is cer-
tainly helpful for the architect to have a good
working knowledge of what takes place in the
food preparation area and in the kitchens . It
will make for better communication between
the architect and the kitchen engineer when
they are discussing the planning of these
spaces . Just one word of caution-each expert
will want more space than the plan can possibly
allow. They don't really need that much space.
The kitchen engineer will conjure up visions
of irate chefs stalking off the premises, but
experience has indicated that the architect's
knowledge of what the requirements are will
temper the demands of the kitchen engineer .
Let us follow the flow of the raw food from
the time it is delivered to the steward until
it is finally cooked and ready to be picked up
by the waiters or the waitresses.

After the comestibles have been weighed in,
checked, and signed for, they are sent to either
dry storage or liquor storage (a room with a big
lock on it) or to one of the various cold holding
rooms or boxes. Canned food and other bottled
or packaged food which does not need refriger-
ation will be sent to dry-storage rooms. In this
storage space will also be kept the various
condiments that the chef will need in the prep-
aration of his food . Vegetables will be sent to
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an area where they will be stored ready for
preparation. A refrigerator box of the proper
temperature will be needed, as well as work
space, sinks, and cutting boards where
vegetables will be prepared for the chefs as
needed . The peeling of potatoes, cleaning of
carrots, trimming of lettuce, etc,, are done in
the vegetable preparation area and not in the
kitchen area . Dairy products will go to their
own cold-storage boxes. Fish, fowl, and meat
will go to a separate area where boxes must be
arranged with proper temperatures for their
storage. Some of these items will be kept fro-
zen, others in aging boxes, and others in simple
cold storage. Fish preparation needs its own
space . The hotel, in its purveying department,
may buy cut and trimmed meat or portioned
meat and fowl . In the latter case, only a storage
area is necessary, since no preparation takes
place. Where a hotel does its own butchering,
it is necessary to know what size cuts the hotel
intends to buy (halves, quarters, etc .), and it
may be necessary to provide ceiling rails to
transport them . Once again, it must be borne
in mind that all these In cilities are under tight
control . Once the food ties safely reached its
destination in the rooms just described, there
must be no place for it to go except into the
kitchen where it will be used by cooks and
chefs. Freezer, refrigerator, and cold storage
boxes require heavy insulation . Slab sinkages
in these areas should be provided for . If this is
not done in advance, then boxes will be set on
top of the slab, therefore requiring a ramp from
the work area to the box . This is something that
is far from desirable in a smoothly functioning
kitchen . If the architect is not fed this informa-
tion before construction starts, it may be
necessary to depress the entire slab in this area
and then, after the boxes have been placed,
use fill to bring the working area up to the level
of the boxes. At this point, a word or two
should be said about the bakery facilities . The
bakery shop should be a separate entity, having
its own refrigerator boxes as well as all the
pertinent equipment that a baker will use in
his art---and an art it is, indeed . The baker will
be called upon to bake not only the everyday
bread and rolls and the run-of-the-mill cakes
and pastries but also unusual designs in birth-
day rakes, wedding cakes, etc ., and he may
often be. asked to carve ice figures for elaborate
food displays or buffets . Here again, one
should be reminded that the bakery should be
close to the actual food service area so that
not too many of these goodies find their way in-
to the locker rooms or out of the hotel entirely .
We now have everything delivered, prepared,

and ready for expert transformation by cooks,
chefs, and garde mangers who will be pre-
paring soups, ragouts, roasts, epicurean
sauces, and hors d'oeuvres.

Let us take a walk through what would be
an ideal kitchen, assuming that everything is
happening at one level . (See Fig. 3.) The food
brought in from the various prep areas consists
of fish, meat, fowl, vegetables, and condiments .
The food from the prep area is brought to the
various points where it is to be used. One of
the first areas to which a good part of the
prepared food will go is the rough cooking
area . Here we find the big soup kettles, the
vegetable steamers, the ovens, and the hot tops
where most of the bulk foods will be prepared .
Since many large pots are used in this area,
there is usually a pot washing area close to the
rough or preliminary food cooking area . Rough
cooking is usually backed up to the finished
cooking area . In this finished cooking area, the
chefs will be preparing sauces and gravies as
well as broiling and trying and applying final
flame to various types of meats, fish, and fowl .

Between the chefs' ovens, broilers, and fry-

Fig . 2 Trash or amen chats .

ers, which are aligned in a straight line, there
will be an aisle for the chefs. On the other side
of this aisle will be the serving tables from
which the waiters will pick up the finished
food . At the bottom of these tables will be plate.
warmers which the waiter picks up and sets
on the table so the chef can place the order of
the specific dish that is required . Also on this
table will be bains-marie, which are pans im-

mersed in circulating warn or hot water into
which are put already prepared vegetables,
gravies and soups, all kept at the proper tem-
perature, so that the chef can ladle the required
portion of food onto the dish where he has
already placed his steak, broiled fish, fried
fond, or other entrée . Above this long serving
table will be small pots and pans which the
chef will take down and use to prepare the
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Fig . 3 Main kitchen, Paradise Island, Nassau, B.W.I .

Small portions of whatever food is called for
on the waiters order. This food preparation
area will have reach-in boxes for cuts of meat
and fish which have been prepared and are
ready for the final stage of cooking. The chef
reaches in and takes out what he needs to
prepare the required dish . Off to one side,
somewhere in the waiter's line of traffic., will
be the garde manger section . Here have been
delivered all the prepared vegetables and fruits
so that the garde orange( can arrange salads,
prepare cold desserts, and work up tire various
types of hors d'oeuvre as well as seafood
cocktails and other cold items for the start
of a meal car salads that accompany the main
dish . The garde manger, on special occasions,
will prepare special trays of cold, exotic dishes
used for buffets or banquets . He will have his
own reach-in boxes for all the types of fruits,
vegetables, seafoods, garnishes, etc., that are
used . Farther along the waiter's course will be
a section, close to tire exit, where such items as
bread and rolls, butter, coffee, tea, ice, and
other items are stored . Bread and rolls may be
in a roll warmer . Here also will be found the
coffee urns, toasters, and egg boilers . This
entire area is for self-service by the waiters,
who will pick up the items they need on their
way to the guest waiting for the delivery of his
food . Now let us, for a rnmnent, leave the kitch-
en and go into the dining room . A bus boy has
picked up the soiled dishes after a guest has
completed his meal . He brings the soiled dishes
into that kitchen area which is allocated for
dishwashing . In some cases the waiter will
pick up his own soiled dishes and deposit them
in the dishwashing area . This is a very noisy
operation in which sound should be carefully
baffled ; but because of the need to get the
dishes from the dining room to the dishwasher,
the dishwasher is usually placed close to the
dining room area so that the dishes can be dis-
posed of as soon as the waiter or busboy enters
the kitchen . The dishwashing area is, of notes
sity, not only noisy but also a rather untidy
operation, SO it must be kept fairly isolated
from the actual cooking and serving area . The
reason for keeping it within the kitchen is
obvious since the dishes, as soon its they have
been properly cleaned, will be brought back
into the kitchen area for the service of freshly
prepared food . The waiter, coming into the
kitchen, places his orders and follows a defi-
nite path along the cooks and chefs' serving

tables, the garde manger's serving tables . and
the pick-up area . Then, before entering tire.
dining room, Ire will usually go by a checker's
desk where he presents a check indicating the
items that he is taking out of the kitchen to the
diner . A checker controls all foods and bever-
ages leaving the kitchen area to make sure that
the items are correct and the prices properly
indicated . One other space will usually occur
in our ideal kitchen--a service bar with a bar-
tender who will prepare tire drinks that the
waiter has ordered. Here again, it roust be on
the direct path of travel, so that after the pre-
pared drinks have been picked up by the waiter,
he will pass the checker, who will check off
the drink items as to quantity and price .

Before leaving the kitchen, we must look
at some other areas that we will usually find
in our ideal kitchen . There will be a chef's
office, which is set where the chef can observe
all the activities in tire kitchen . His office is
usually enclosed with glass to give him aural
privacy but complete visual control . Here the
chef will prepare and plan menus. He will be
placing orders for food and will generally be
operating a rather complicated and meticulous
part of the hotel service . In addition to the
chef's office, there may be two other areas
(once again, assuming that everything is hap-
pening on this one level) . The first of these is
the room-service area . Here there must be suffi-
cient space for a fairly large number of room-
service rolling tables, which are set and ready
to carry the dishes that have been ordered by
the guest via telephone. These tables are usu-
ally set up with their linen, glassware, and sil-
ver. In the warming compartment below the
tablecloth, the room-service waiter will place
the hot dishes, and on top of the rolling ser-
vice table he will place the cold dishes . The
room-service area is always close to tire cook-
ing and garde manger area . Much of the room
service will consist of breakfasts or sand-
wiches and salads . Wherever a hot dish is
called for, the room-service waiter will pick
it up at the chef's cooking area . The room-
service area should, of necessity, be as close
to the service elevators as possible . These,
of course, must come (town to the kitchen
from the service areas on each of the guest
floors . Normally, we will find a room-service
operator, who sits at a telephone taking calls
from the guests . These calls are especially
numerous in the morning, when many guests

are calling in for their breakfasts rather than
coming down to the dining room . The cooking
area, consisting mainly of griddles, will be
manned by short-order chefs who are ready to
prepare various hot breakfast dishes, and the
garde manger section will be manned by a
crew who are expert in the preparation of
breakfast menus. For the rest of the day, sand-
wiches and salads coming from the gardo man-
ger will be most in demand . Another part of
the kitchen will be devoted to tire banquet area .
We are assuming that this hotel is not too
large and does not require a separate banquet
kitchen but rather a banquet serving area . We
will see again that the chefs will prepare the
banquet food, managing their schedule so that
it does not interfere with lunch or dinner . In
the banquet area there will be mobile cabinets
that take trays. These are electrified cabinets
arranged to keep dishes either hot or cold .
Those banquet cabinets can be stocked before
a banquet for certain types of manes. In other
instances, where steak and roast beef are oil
the banquet menu, there must be areas in which
the chef can broil the steaks or large ovens
where a number of roasts can be prepared at
the same time . A large banquet area in a hotel
will require a separate banquet kitchen with
its own cooking facilities as well as its own
dishwashing area . Here the architect must
review the food service requirements and,
working with the kitchen engineer, determine
the location of the banquet cooking and ser-
vice area . Very often the banquet facilities
are not on the same floor as the dining rooms,
in which case there would have to be an eleva-
tor connecting the main kitchen with the ban-
quet area .

Let us have one last look around . To begin
with, because of what is taking place lie tire
kitchen, the floor should be of some material
which can be easily cleaned. In the past, the
better kitchens used ceramic tile . There are
many new types of floor preparations which
can be applied directly over the concrete slab
and which lend themselves to easy cleaning
as well as offering a firm foothold to prevent
slipping on wet spots . The walls, in most kitch-
ens, were usually ceramic tile . Here again, the
new plastic materials are by some standards
even better than tile, with its cement joints and
the possibility of spalling tile . By all means,
every effort should be made to hold down the
noise level in the kitchen, and this is best ac-
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complished by using a perforated metal ceiling
with acoustic botts above or a ceramic-treated
acoustical material . Hoods over all cooking
areas are a must, and the architect should
check with the building code to see that the
hoods conform with the standards not only
of the code but also of the National Fire Under-
writers to prevent the spread of fires which
often occur when a dish flames up while cook-
ing. One last observation: it is an excellent
idea to have toilets and washrooms for kitchen
help, so that it isn't necessary for them to re-
turn to their locker rooms, which may be at
some distance . It is always advisable to keep
the kitchen help within the kitchen during
their stint of duty . Doors to dining rooms, and
there may be several dining rooms serviced
by the one kitchen, should be strategically
placed and baffled so that the diners do not
hove a view of what goes on in the kitchen,
and, what is more important, do not hear what
is going on .
Most hotels have coffee shops, although the

trend in many hotels today is to work out an
arrangement in which a coffee shop and a res-
taurant are combined . This is especially true of
the smaller hotels and of some of the chain
hotels . For purposes of discussion, let us con-
sider that the coffee shop is a separate entity .
The ideal plan would be to place the coffee
shop backed up to the kitchen, so that certain
finished dishes and prepared foods can be
delivered to the coffee shop work area directly
from the main kitchen under complete con-
trol an it posses from prep areas to kitchen to
coffee shop . In the coffee shop much of the
food preparation will be done at the counters .
In this area there usually will be found sand-
wich and salad areas as well as fryers and
broilers and griddles . Also in the coffee shop
will be the cold area for ice creams, desserts,
etc. In the larger coffee shops, most of the
cooking may be done in the kitchen and passed
through to the counter for pickup by waiters
and waitresses . In a coffee shop there will, of
course, be counters and stools, but there will
also be tables and chairs . At the counter we
will usually find a pickup area where the wait .
ers can pick up the food prepared for them
without disturbing the diners who are sitting
at counters . Dirty dishes will be sent back to
the dishwashing area through a pass-through,
or they will be carried to the dishwashing area
in the main kitchen . Coffee shop diners expect
quick service and, toward this end, the menus
are carefully prepared for easy handling by
short-order chefs and sandwich and salad men
whowork within the coffee shop and not in the
main kitchen . Wherever specialty dishes of the
day are offered, such as ragouts or soups, they
are prepared in the main kitchen and placed in
hot bains-moris, ready to be picked up for
quick service .
There is another phase in the food area which

may or may not be considered in a hotel, name-
ly : food service or dining for the hotel help .
Larger hotels will provide an employees' cafe-
teria . This space is usually planned to be close
to the help's locker rooms and yet contiguous
to the main kitchen . If such a plan can be
worked out, the food prepared for the employ-
ees' cafeteria comes from the main kitchen,
end it is served as It would be in any normal
cafeteria . Employees go through a self-service
line, picking up hot and cold foods as well as
drinks as they go along . They are checked by
the checker or cashier and carry their trays to
the tables . Attention should also be paid to the
fact that the dirty dishes which come out of the
employees' cafeteria must be returned to
the dishwashing area and here again, if al all
possible, a pass-through should be arranged

whereby the dirty dishes can be passed directly
to the main dishwashing area in the kitchen .

While still in the food department, let us look
in on the beverage service area . This may be a
bar room or a cocktail lounge . In any case,
there will be a bar with stools (if local codes
permit) and an area for cocktail tables and
chairs . A cocktail lounge must be serviced just
as the kitchen is serviced . To the bar must be
brought not only liquor and bottled goods but
also the usual crunchies that one finds in a bar,
such as potato chips, peanuts, pretzels, etc.
The bartender will also need from the commis-
sary area oranges, lemons, limes, tomato
juice, etc. Cocktail lounges will also serve
cocktail canapes and, very often, sandwiches .
Arrangements must be made in the plan for the
delivery of all of these items to the bar without
too much possibility of losing something on the
way. Ideally, the delivery should be made di-
rectly to the back bar through pass-throughs
from the kitchen, so that we find once again
another unit backed up to the ideal kitchen.
This will not always be possible .
There is a great deal more to be known about

full food and beverage service in a hotel, but a
general knowledge on the part of the architect
will suffice . He must depend upon the kitchen
engineer for advice, plans, and details, just as
he must depend upon his electrical engineer,
his mechanical engineer, and structural engi-
neers to feed him the information that he will
need to complete his plans for a hotel. It must
be borne in mind that most hotels consider
food service as a necessary evil . The percent.
age of profit on a food operation is always very
small. Profit on beverages is much higher, and
so beverage service is quite desirable as an
adjunct to a food operation. A well-planned
food and beverage setup, where control and
efficiency are the guiding principles, will in-
crease the rather meager profits on this hotel
function . It is in this area that the architect,
working with the hotel operator and his staff of
experts-which includes chefs, managers, etc.,
as well as the kitchen engineer-can bring to
bear his talents in creating an entity which will
function at top efficiency .

Mechanical Spaces
Another area that should be considered in
designing the back-of-the-house spaces will be
the boiler or mechanical room . In this area will
be found the various pieces of equipment for
heating and cooling as well as all the tanks and
pumps to keep all the mechanical systems in
operation. Each mechanical room will be of a
size and shape that will satisfy the require-
ments for all the creature comforts that a mod-
ern hotel has to offer . In this area will also be
found all central switch gear that controls
electric current for every purpose in the hotel
complex. This domain belongs to the house
engineer and, naturally, there should be pro-
vision for an engineer's office, with a mechani-
cal repair shop close by . There are a number of
other shops that probably will be located in
this area of the hotel. These would include a
carpentry shop, an upholstery shop, and defi-
nitely an area for a locksmith. Somewhere in
the area, where they are easily accessible, will
be storage rooms in which will be kept a multi-
tude ofspare parts to service the hotel . Some of
this storage space will be used for mechanical
equipment replacements, and other storage
areas will contain spare parts for the furniture,
carpet replacements, wallpaper replacements,
cleaning materials, and cleaning equipment
that will be used by the house porters .
There will be another area which, technically,

belongs to the back of the house . This area will
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be occupied by personnel that very often come
in contact with the guests, and the strategic
location of these back-of-the-house facilities
will be controlled entirely by what happens in
the front of the house. Included in these areas
you will find accounting and bookkeeping
offices (which back up the front cashiers) ;
reservations offices (which back up to the
front registration desk) ; and offices for man-
agement, which will include a reception area, a
manager's office, and an assistant manager's
office . In this part of the hotel complex one
would usually find the head of the food and
beverage department, who may double as the
banquet manager. There will be a mail sorting
room, which might well be placed behind the
registration desk, since guests' mail is deliv-
ered at this point. More will be said about all
these spaces when front-of-the-house operation
is discussed further . Before leaving this area,
we should note the fact that there will probably
be a secretarial pool to handle all the spaces
that have been enumerated above. We will be
referring to all the above spaces as the admin-
istrative area .

FRONT OF THE HOUSE

We have now established the activity which
controls the plan of a hotel as far as the back
of the house is concerned. We will now exam-
ine what happens in the so-called "front of the
house"-that area which concerns itself with
the guest as distinct from that area which
concerns itself with the smooth functioning of
the hotel. It must be borne in mind that a hotel,
like Janus, wears two faces. The guest or the
paying customer sees only the front of the
house, and this must be all that he desires-a
wish fulfillment, an ego builder, a status sym-
bol, and above all else a pleasant and satisfy-
ing place in which he will spend a night, a
week, or a month. The back of the house, which
has already been discussed, is where all that
makes this happen takes place. These are the
areas of burnishing, butchering, baking ; of
boilers, motors, compressors, and ovens. The
guest never sees all this, but these unseen
spaces will precisely determine his degree of
contentment . These are the areas that will
ultimately dictate whether the hotel will run at
a profit or a loss . The front of the house com-
prises every area that the guest will see;
lobbies, dining spaces, rest rooms, passenger
elevators, corridors, hotel rooms, etc. These
spaces must be handled and planned with one
thought in mind : the convenience and contin-
ued approbation of the guests .

Let us now accompany our arriving guest
from the time his car or taxi pulls up to the
main entrance . As the guest enters the main
entrance (and there should be only one main
entrance), he should be overcome with a feel-
ing of serenity, welcome, end definitely a com-
plete absence of confusion . The registration
desk and the elevators should and must be
immediately apparent . The registration area
consists of a front desk, behind which is a
registration clerk, behind whom is the key and
mail rack, and behind that the various admin-
istration spaces . At this point let us consider
the registration process itself . (See Fig. 4.)

Guest Registration
A hotel registration desk must be located so
that it is immediately visible as one enters the
hotel lobby. The size of the desk will be deter-
mined by the size of the hotel. There is no
special rule to be followed except that a hotel
of let us say, 2,000 rooms might have anywhere
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Fig . 4 The Churchill Hotel, London .

from four to six registration clerks, while a
hotel of 100 to 200 rooms will have one or at
roost two spaces at which guests may register .
There are certain requirements for the clerk
behind the desk as far as equipment is con-
cerned . The simplest arrangement will call for
a suitable file containing advance reservation
cards requesting space, so that the clerk can
quickly check what room has been reserved for
what particular guest. Another mandatory
piece of equipment is a slip or card file which,
at a glance, indicates which rooms are occu-
pied and which rooms are open . Occupied room
spaces will have a card with the name of the
guest and probably the date when the guest
intends to leave . As soon as the guest checks
in, a card is slipped into the space for the room,
indicating that the room is now occupied . This,
the simplest form of registration, is applicable
to the smaller hotels . Larger hotels have far
more sophisticated equipment, much of it
electronically controlled, which serves to indi-
cate time of arrival of guests who have made
reservations, time of departure of guests who
are already checked into the hotel, and systems
whereby the registration clerk can also be
informed whether the room has been vacated
and whether the room has already been made
up by the maid on the floor and is ready to re-
ceive a new guest . The architect should ac-
quaint himself with the requirements of the
front desk and also be aware of certain com-
panies who manufacture the filing systems and
the electronic equipment which is used for res-
ervation and guest control .

Advance Reservations

The hotel industry depends primarily on
advance reservations to keep its rooms filled .
The traveling public is aware of this fact, and
most travelers will book their reservations in
advance. Chain hotels and chain motels have
developed complicated and efficient electronic
systems for advance reservation bookings
which are made from any point within the
chain. The systems employed are very much
like the systems now being used by airlines for
bookings and reservations . Terminal points in
the larger hotels have automatic electric equip-
ment which types out the name, date of arrival,
anticipated length of stay, and type of accom-
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modations requested. Whether the system be
the involved electronic system or whether it
be a reservation made by telephone or wire, a
reservation clerk within a reservation office in
the hotel will take care of all these requests for
rooms . Since questions do arise at the time
when the guest is checking in, the location of
the reservation office must obviously be as
close to the front desk as the plan will permit .
This will enable a reservation clerk to go back
to the reservation department to check on a
questionable reservation or to adjust any
problems which may arise at the time that the
new guests are checking in .

Mail and Keys

There are two other services that the front or
registration desk must perform. The first and
obvious one is to serve as the place where the
room keys are kept . Some of the larger hotels
have room-key clerks whose functions consist
only of receiving keys from guests as they
leave the hotel and giving the incoming guests,
either upon registration or during their stay,
the keys to their rooms. If the registration
clerk handles the keys . then obviously the key
rack is directly behind the desk, easily accessi-
ble to the registration clerk. If the hotel is large
enough to require a separate area and separate
personnel for handling of keys, this function
will usually be alongside the actual registration
desk . Since it is comparatively simple for some-
one to ask for a key who is not entitled to it
and who may be using that key to enter and
rob an absent guest, it behooves the architect
to realize that some control is necessary in the
handing out of keys to make sure that keys are
given only to the registered guests for that
particular room . Mail is also handled in most
hotels at the registration desk . which dictates
that keys and mail slots are designed as one
unit and placed directly behind the registration
desk . Where a hotel is large enough to require
special key clerks, the same clerks will proba-
bly handle all incoming mail for the guests . If
at all possible, mail sorting and handling
should be done in an area where tire guest does
not see this operation take place. Ideally it
would be behind the mail and key rack . A well-
designed unit will be worked out so that a mail
clerk can place the mail into the individual

mail slots from behind, rather than working in
the front and interfering with the activity of
the registration clerk.

Cashier

The average hotel usually has the cashier's
counter located adjacent to the registration
desk . There is no hard and fast rule concerning
this close interrelationship . The larger hotels
may place cashiers in the so-called "front desk"
area but somewhat remote from the actual
registration desk . There are times in large
hotels, especially those catering to conven-
tions, where one convention is checking out
while another is checking in . This will make for
traffic congestion and some confusion . Such a
situation can be avoided by planning the regis-
tration and cashier facilities so that lines
forming in front of the registration desk do not
conflict with lines forming at the cashier's
counter.

The cashier in the smaller hotels will handle
most of the bookkeeping . This is done by
means of today's quick and efficient electric
bookkeeping machines . Very often the night
cashier will handle a good deal of the book-
keeping, relieving the daytime staff of this
chore. Larger hotels will have a complete book-
keeping department . This will require more
than just the actual cashiers, who remain at
their stations, while the bookkeeping depart-
ment handles all entries and bookkeeping for
the guests . It is obvious that this bookkeeping
department should be close to if not backed up
to tire front desk cashiers, so that any ques-
tions of charges can be quickly checked and
adjusted by the cashier, who will contact the
bookkeeping department for clarification or
corrections in the guests' bills .

Conveniences will usually be found in the
cashier's area for guests who bring valuables
with them, whether it be cash, jewelry, or
important papers . Guests are requested by
hotel management to leave such valuables in
the hotel's safe deposit boxes or vault . It is
desirable to have the guest transfer his
valuables to a cashier out of sight of the public
occupying the main lobby. Therefore, a small
closed room is normally provided . The guest
enters this room and gives the valuables to the
cashier through a pass-through window . This
pass-through window should have a view of the
vault or the safe so that the guest can watch
his valuables being deposited properly . Where
safe deposit boxes are furnished by the hotel,
the cashier will hand ar key to the guest. The
same procedure will be followed when the
guest wishes to withdraw his valuables from
the safekeeping of the hotel . This convenience
is especially useful in large resort or convert-
tion hotels where women guests will be wear-
ing jewelry on special occasions . A closed
room makes it possible for the guest to deliver
and receive the jewelry without being observed,
a precaution that is most necessary in today's
theft-prone society .
A hotel cashier must also handle the cash

from restaurants and coffee shop . The cash-
iers in these facilities will be bringing their
cash receipts to the central cashier . In a
small hotel, this can be done directly with-
out any concern about the transfer of the
funds from the restaurant and coffee shop
to the cashier . In large hotels, where there
are a number of restaurants and other fa-
cilities which entail cash payment, special
arrangements should be made for the handling
of this cash and, in some instances, safety
deposit boxes or vaults are provided so that
the money can be stored when it is brought to
the cashier space at off hours and held until
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Fig . 5

	

(a) Uris Brothers Hotel, New York . (h) Americana Hotel, New York, typical tower room . (c) Loews N.Y . Motel,
typical room . (d) Causeway Inn, Tampa, Florida .
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Fig . 5 (cant.)

	

(e) Tampa International Inn, Tampa, Florida . (f) Indies House, Duck Key, Florida . (g) Americana
Hotel, Bal Harbour, Florida . (h) Paradise Island Hotel, Paradise Island, Bahamas. (i) Americana of Puerto Rico,
typical room layout. (j) Massena Motor Inn, Massens, N.Y .
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Fig . 5 (cont.)

	

(k) Chicopee Motor Inn, Chicopee, Massachusetts . (I) and (m) Thomas Circle Motor Hotel, Washington,
O.C . (n) Riverview Motor Hotel, New York .
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normal cashier operations begin in the morn-
ing, at which time receipts from the night be-
fore are taken out and properly credited . This
system is very much like a night depository in
a bank . More and more hotels are installing
pneumatic tube systems for the transfer of
guests' checks directly to the cashier . These
checks will be coming from various dining
rooms and cocktail lounges as well as from
the coffee shop and from the room-service area .
These checks for food, beverages, etc., which
have been signed by the guests, should be
transferred as quickly as possible to the cash .
ier . This is especially important when a guest
is checking out a short time after having signed
a check for food or beverages or such items
as laundry and valet. Charges for telephone
cells will have to be forwarded to the cashier
also . Many hotels are using an electric count-
ing device visible to the cashier which indicates
the number of calls made by the guest while
occupying his room . These indicators function
automatically but must be supplemented when-
ever long-distance cells are made by guests .
Such supplemental information is fed to the
cashier by the telephone department .

Administrative Area
The administration of a hotel operation de-
pends entirely upon its size . A small hotel will
most likely have an office for a manager, who
may have his secretary working in the same
room with him. The door to his office faces
the public lobby, and an additional door is pro-
vided so that he can go from his office to the
front desk . This is the simplest operation and
is found only in the smaller hotels . A larger,
medium-sized hotel will have a manager and an
assistant manager and, as a rule, there will
be e reception office where one or two typist-
receptionists will be acting as a buffer between
the public and the manager. As a hotel project
grows larger, the administrative area grows
more complex. Aside from the manager and the
assistant manager, there may be an office for
a food and beverage manager and a banquet
manager. A larger hotel, with sizable conven-
tion facilities, will also have an office for the
convention manager and his assistants . Obvi-
ously, es the complexity of thi office and
administrative area grows, a more careful and
detailed study is, perforce, made to arrange
e smoothly functioning suite of administrative
offices together with secretarial pools, book-
keepers, teletype machines, a mailroom for
incoming mail and for voluminous outgoing
mail, etc. The accompanying illustrations show
how these areas have been handled in various
hotels . It must be borne in mind that this front
of the house works closely with the back of the
house. Many of the people in the administrative
area will deal with guests as well as hotel cus-
tomers seeking to arrange for luncheons,
banquets, and conventions . Accessibility to the
public, therefore, is of the utmost importance .

Restaurant Facilities
Every hotel, whether it has 50 rooms or 2,000,
must consider the feeding of guests . Small
hotels may get by with a pleasant coffee shop
restaurant . This type of unit is becoming more
popular in the smaller hotel where feeding
facilities are kept to a minimum. Such a facility
would be the type where quick coffee shop
service could be offered a guest, either at a
counter or at a table, and where, within the
same apace, more leisurely dining could be
provided . The difference between the two
is achieved primarily through decor end
atmosphere rather than any physical or struc-
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tural arrangement . In such a facility, it is possi.
ble to take care of e large breakfast business
using the entire facility . There are occasions
when a visual separation between coffee shop
and restaurant is made movable, so it can be
taken away during the breakfast-hour rush .
For luncheon, the division is reestablished,
making it possible to serve quick meals for
those in a hurry in the coffee shop area and
more leisurely luncheons in the restaurant
portion . In the evening, it is possible to get
a more permanent type of separation between
coffee shop end restaurant by pushing the cof-
fee shop separator around the counter area,
thus allowing for maximum table and seating
arrangements in the so-called restaurant area
when the coffee shop is doing a minimum bus-
iness. Under normal situations there will be a
cocktail lounge or beverage bar even in the
smallest dining facility . The larger hotel will
have a pleasant coffee shop for quick service
and for simpler meals, whereas a restaurant,
with its appropriate decor for more leisurely
dining, will offer a more varied menu with
probably higher cost per meal than in the
coffee shop . The cocktail lounge will usually
be found close to the dining room so that hotel
guests can pause for a cocktail before lunch or
dinner, or while waiting, before going to the
dining root", to meet friends or other guests .
Where convention facilities are offered within
a hotel, it is wise to have a bar placed close to
the convention facilities . Conventioneers seem
to have a propensity for a cocktail before or
after meetings . This impulse-type of beverage
buying is boosted tremendously if beverage
facilities are placed in the normal path of traf-
fic . Large convention and banquet facilities
usually provide a fixed or portable bar arrange-
ment in the preassembly or foyer areas to take
care of pauses between meetings and semi .
nars and to fill those pauses with a facility
that will provide a "pause that refreshes."
There is no special requirement for the design
of hotel restaurants, bars, cocktail lounges,
and coffee shops which are in any way dif-
ferent from the standard requirements for
any such facility . Attention is called to the
fact that people staying at hotels have a ten-
dency to seek out highly touted specialty
restaurants within an area rather than eating
their meals in the hotel. This is especially true
for evening dining . Toward that end, hotels
more and more are turning to specialty res.
taurants whose specialty is not only food but
also decor, so that they can compete favorably
with individual restaurants in the general area
of the hotel. The same hotel kitchen can pre-
pare almost any type of special food including
Chinese, Polynesian, seafood, or gourmet
dishes . The important thing to remember in lay-
ing out these spaces is that the decor must be
developed to entice the hotel guests to eat in
the hotel rather than outside in other specialty
restaurants. Continuing in this vein of special-
ized feeding, some hotels are installing roof-
top restaurants where a view of the city or the
general area is available and in which fairly
limited menus are offered-mostly open-hearth
kitchen service which includes steaks, chops,
and cuts of roast beef . Such a menu requires
e very small kitchen and obviates the need for
creating large, expensive facilities on a roof
for specialty cooking . Wherever a rooftop
restaurant is created, the architect must beer
in mind that there will be increased traffic in
the elevators taking diners from both in and
outside the hotel to this specialized rooftop
facility . And don't forget that, because of public
assembly requirements, the stairs must be
sized larger . Supper clubs or nightclubs will
also be found in the larger hotels . When faced

with this type of dining and entertainment
feature, the plans must include not only a stage
of sorts, together with the attendant stage
lighting, but also dressing rooms for perform-
ers and a room for the orchestra . It is highly
desirable to keep such an adjunct es close to
the main kitchen as possible . In the planning
of large hotels that encompass all the dining
facilities already mentioned, it may not be
possible to operate out of one central kitchen .
In this case there may be several kitchens,
preferably on a horizontal core, so that there
is the possibility of vertical distribution of food
from the preparation areas which would prob-
ably be on the lower level.

Lobbies
Every hotel, regardless of its size, must have
a public lobby . The size of the lobby is largely
determined by the number of guest rooms as
well as by the type of hotel that is on the archi-
tect's drawing boards . It goes without saying
that the larger the hotel, the larger the lobby .
The lobby will also have to be larger in a resort
or convention hotel. A resort hotel will require
a large lobby because guests will congregate
there in the evening . A hotel catering to con-
ventions needs a large lobby because here
again there is a constant gathering of conven-
tioneers before they go off to lectures, semi-
nars, meetings, luncheons, and dinners. There
is no rule of thumb to determine the size of a
lobby. One must proceed by making a careful
study of similar types of hotels and arrive at
decisions after discussions with hotel opera-
tors and managers . A hotel lobby sets the mood
for a hotel. This apace, more than any other,
will create the first and usually the most lasting
impression . Furnishings, color, finishing mate-
rials, lighting, and decor must create the proper
ambience regardless of whether the hotel is
large or small, in a city or a resort, moderately
priced or expensive. The interior designer
plays a most vital part in planning and design-
ing hotel lobbies .

Elevators
Except for one- and two-story motels, every
hotel and motel will use elevators to take
guests from the point at which they have
checked in up to the floor where the guest's
room is located . Elevators should be located
so that they are immediately visible, either
from the entrance of the hotel or from the
check-in or registration area . Another consid-
eration in the planning of elevators is that of
their location on the guest-room floors . It is
advisable to place them centrally so that the
distance walked by a guest in any direction
is reduced to a minimum. It would obviously
be wrong to place the elevators at the end of
a long corridor. It would be far better to have
these elevators placed so that they are about
midway between the two ends of the guest-
room corridor . The number, size, and speed
of the required elevators is best determined by
the elevator companies themselves . It would
not be wise for the architect to make a determi-
nation as to these factors . Elevator companies
can give the answers when facts and figures
are given to them, and it is they who will inform
the architect what the number and size as well
as the speed of the elevators should be . Most
elevator companies are computerizing this
information and can furnish it to the architect
within a matter of hours. The designer should
bear in mind that the elevator is part of the
hotel atmosphere and, just es it is important
to create the proper ambience in the lobbies,
it is important to create and to carry out this
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pleasant feeling in the elevators, since they

are the transitional points from lobby to guest-

room floor .
Under no circumstances should guest ele-

vators be used for service . Service elevators

are separate and apart . Many hotel designs

indicate the service elevators within the same

general area as the passenger elevators, but

this need not necessarily be so . Each bank

of elevators should be strategically located

to best service the front of the house (guests)

or the back of the house .
Before leaving the subject of lobby design,

attention is called to the location of the bell

captain's station . The bell captain's station

should be located so there is a commanding
view of the hotel entrance, the registration
desk, the cashier, and the elevators . If the hotel

is to render the proper kind of service, it is up
to the bell captain to see that the arriving or
departing guest is properly taken care of . He

must see to it that there is a bellman or a bell-
boy available for the luggage going into the

hotel and the luggage going out of the hotel .

Incidentally, this is also a form of safeguard

to see that guests departing the hotel stop at

the cashier and take care of their bills before

leaving . The bell captain should have at his

disposal e storage space for small parcels
which may be left for absent guests and which

he will eventually deliver when the guests

return to the hotel . Somewhere in the lobby

there should be a rather large storage spare

for luggage which may be left by guests after

checking out but prior to departing . In very
active hotels with a high occupancy, there is

a mandatory check-out time . Very often the

guest is not going to leave the hotel until sev-

eral hours after the check-out time . Under

those circumstances, the guest will leave his

luggage with the bell captain after checking

out, but he will remain in the hotel until it is

time for him to depart via his car or to the rail-

road terminal or airport .

Guest-Floor Corridors

We will now accompany our guest from the

elevator to the guest's room . As the elevator

doors open, the guest should find himself in

an eras which can be designated as an ele-

vator foyer . This may be a large open space

or a space slightly wider then the corridor

itself . Whatever its size, it should, by its width,

denote the fact that it is the elevator foyer.

It is wise to remember that no guest-room
doors should be placed opposite the elevators .

Guests coming or going late at night, coming

out or getting into the elevators, may talk

loudly or may be too noisy, in which case they

would be disturbing guests whose doors open

off this area . The foyer should be further

demarked from the guest-room corridor by its

decor and lighting . It is always a thoughtful

touch to have certain appurtenances which

indicate consideration for the guest in the total
overall planning . One of these appurtenances
would be a small bench or some type of seat

for guests who may want to wait in the foyer

for the elevator or who may be waiting to meet
someone else on the floor . It is also a thought-

ful gesture to have a full-length mirror in this

area ; men as well as women guests appreciate

the chance to have a look at themselves before

descending to the main lobby floor . There

should obviously be a good-sized ash receiver

for cigarettes, cigars, and other trash nui-

sances that the guest may want to get rid of

before getting into the elevator .
The guest-floor corridors are transitional

spaces between the public space, which has

already been discussed, and the guest room,

which will be discussed further below . The

first problem the architect faces is a question
of dimension--width and length . Let us con-
sider the advisable length of a corridor first .
Good practice indicates that a corridor should,
if at all possible, not be over 100 ft in length .
It sometimes occurs that, because of the size

of the hotel or its configuration, corridors may
be longer . There are a number of hotels where
corridors stretch out for over 200 ft . The archi-

tect would be well advised to introduce an
interruption of some sort in his corridor plan-
ning to keep the guest from feeling as if his
approach to his room were an endless path .
The interruption may be by means of a change
in dimension or, if the plan permits, a change in
direction . The long look of a corridor may be
relieved by means of appropriate lighting and
decor . Where a corridor turns at right angles
or at any angle, it would be well to arrange
for a secondary foyer effect to give the guest
a second breath, so to speak, before continuing
along the corridor to his room . There is very
little choice in the width of a corridor . Normal-

ly, 6 ft is considered an adequate width, al-

though some hotels have made do with only 5
ft . This could well suffice if the corridor was

a rather short one . Another expedient, which

may be used either in a narrow corridor (under

6 ft) or a standard-width corridor, would be the
device of recessing the bedroom or guest-room

doors . Setting doors back from the corridor
wall 1 ft or even as much as 2 ft gives an appar-

ent width to the corridor and, what is more

important, it gives each room entrance its own
sense of privacy and individuality . It is normal
to pair guest-room doors and therefore the

recess or door alcove would normally be the

width of two doors or a minimum of 6 ft and a

depth ranging anywhere from 6 in . to 2 ft . An

expedient that always helps acorridorto appear
shorter is that of creating a change in the
colors of the recesses, which under ideal con-

ditions would be opposite each other on either
side of the corridor . If this is possible in the
plan, and it usually works out that way, a break
in the carpet color or design in this area as well

as a change in the color scheme for each
entrance-door alcove creates a pleasant feeling

of pause or interlude along a long corridor .

Lighting will also play an important part in

making corridors seem more interesting and

less stretched out . Illuminating the alcove

areas is always a pleasant device . In the first

place, it makes the numbers of the doors

immediately visible, and in the second place,

it gives the guest a sense of comfort to know
that no one could be lurking in the door alcove

where deep shadows might hide him . Lighting

always creates an ambiance of hospitality,
and lights would be best placed in these door

alcoves . This is not a hard and fast rule . In

many instances, the interior designer or the
architect may decide that lighting along the

blank wall between the guest-room doors

would serve his purpose better . All this, of
course, is a matter of individual taste as well

as of the wishes of the hotel operator . Another
small but important factor is the design of the
guest-room door itself . A flush panel door is
the least expensive but also the least desirable
type of door for a guest room . If only a flush
door is used, strong color might be helpful,
or the use of natural wood finishes would be
pleasant . If at all possible, some form of decor
on the door will create a sense of inviting
hospitality for the arriving guest . Another
thing to be borne in mind is that the guest
must be able to recognize his room number,
and such a room number might well be an
attractive decorative adjunct in this area . Some
hotels have used room numbers placed to the

side of the door rather than on the door it-
self . Here again, the ingenuity of the designer
comes into play . It is not the intention of this
dissertation to discuss color, but wall covering
and wall colors in corridors are most important .

It must be borne in mind that along these corri-
dors pass endless numbers of pieces of lug-
gage carried by the guest or the bellboy .
Luggage may also be transported by means of
trolleys . In any case, the lower portion of the
well will be subjected to brutal abuse by being
banged with luggage or trolleys . The lower por-
tion of the wall, therefore, might well be
designed as a dado made of a bruise- and

shock-resistant material or merely marked off

with a contrasting color or wall covering . Thus
the lower walls in the corridor can be repainted

or repapered when they have been sufficiently
scuffed while the upper walls may remain as
they are . This can result in considerable
savings to the hotel operator .

Guest Rooms

Everything that has been said about hotels
thus far may be considered peripheral to the
prime product that a hotel has to offer, namely,
the guest rooms . This is the final product that
is to be sold . In connection with this thought,
it is well to remember (although this may not

have any influence on the planning or the archi-
tecture of a hotel) that, unlike an item on a

merchant's shelf, a guest room that is not sold

one night means a complete loss . It would be

as if a grocer were forced to throw out each

day's unsold supply of boxed cereal and to lay

in a fresh supply every morning . That is a pre-
cise analogy to the situation of the hotel man

and his guest rooms . The room that is not sold

and the revenue that is lost can never be re-
covered (Fig . 5) .
Now let us have a look at the guest room

itself . The first consideration is that of size .
The accompanying illustrations of guest rooms
in hotels designed by the authors show as wide
a variety of dimensions as an architect may
encounter . For the moment, let us eliminate
the space taken by a bathroom and a closet
and consider the actual room itself . The length
and width are determined by the amount of
furniture that is to go into the room and by
the degree of luxury that the hotel operator
wishes to achieve . Let us consider the latter
first . It is an obvious truism that the luxury
of space is an expensive one when considered
in the light of construction costs . Space, how-
ever, does convey a feeling of luxury and,
where an operator is aiming for the high-priced
market, it would be well to create rooms that
are sized not for the actual furniture require-
ments but for the sheer luxury of spaciousness .
And now to the first premise-namely, what

furniture should go in and what size room
should accommodate the furnishings . In order
to understand furniture requirements, it is

important to have a knowledge of the various
types of rooms that a hotel or motel offers
guests . The most common room in the hotel
field today is the twin-bedded room . Then
we have the possibility of a single occupancy
room, and, lastly, studio rooms or suites . The
twin-bedded room, the most common in hotels
generally, will vary in length depending on
the type of bed that the operator wishes to
install . The smallest unit will have a pair of
twin beds . The first question that arises in con-
sidering twin beds is whether there will be a
night table between the beds or whether the
two beds will be placed side by side . Rooms
containing twin beds, with a night table be-
tween them, are preferred by most hotel opera-
tors because there are many double occupan-
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ties that do not necessarily involve married
couples. For instance, the occupants might
be two women, two men, or one adult and one
child, and in these instances it is always desir-
able to provide separate beds . As an example,
two men traveling together would much prefer
to have their beds separated than to sleep side
by side . Economy in space and length of room
can be achieved by placing beds side by side,
but although such an arrangement is often
used, it is not the best one.
The next consideration is the size of the beds

themselves . There are single beds which are
3 ft 6 in . wide, a full-sized bed which is 4 ft
6 in ., a queen-sized bed which is 5 ft wide,
end a king-sized bed which is 6 ft wide . Pre-
sently, all beds are still being made in a 6-ft
6-in . length dimension. Since the average
American is growing taller and taller, it would
be wise to consider 7-ft beds as a standard,
since it will not be long before such beds will
be introduced into most hotels . One reason
for the queen-sized bed is the comfort of the
guests . Many guests would appreciate the
extra width of a queen-sized bed, and it is possi-
ble for families traveling together to have an
adult and a child sleep in the same bed. Where
king-sized beds are employed (and this will be
found most often in motels), two adults may
occupy one bed, so that a two-bed room may
take a family of four people .

In connection with beds, it is wise to remem-
ber that the headboard, which seems like an
anachronism in home furnishing, is a most
important feature in hotels . Guests like to read
in bed, and because of the widespread use of
hair preparations, the headboard portion of the
bed is subjected to heavy wear and soiling .
Whether s headboard is provided or whether
some other device such as a flat cushion
against the wall or any other ingenious arrange-
ment that the interior designer may come up
with is used, headboards are definitely a part of
hotel equipment. Beds, as a rule, come on
glides or coasters in one form or another so
that they can be moved when the maid comes
in to make up the beds . Movement of beds is
most important, so that maids and porters
can clean under them . Nothing is more disturb-
ing to a guest than to look under a bed and see
an accumulation of carpet fluff and discarded
cigarette butts.
Now that we have discussed beds, we know

that we must have at least 7 ft 6 in . from the
wall to the front edge of our newer anticipated
7-ft beds . If at all possible, there should be a
3-ft aisle and, if no furniture is placed op-
posite the bed (a very unlikely arrangement),
then the width of the room would be a mini-
mum of 10 fl 6 in . Where furniture will be placed
on the wall opposite the bed, such furniture
will most likely consist of a dresser or cup-
board with drawers . Such a piece of furniture
requires a minimum of 18 in . i n width and most
likely an optimum width of 24 in . It must be
remembered that drawers have to be opened,
and the guest will need room to stand in front
of the dresser to open the drawer without
being forced to sit down on the bed while doing
so . Therefore, a 3-ft aisle again comes into play .
If we consider the 7 ft 6 in . required for the bed,
3 ft for the aisle, and 2 ft for the dresser, we
have an optimum room dimension of 12 ft 6 in .
between walls. This is a minimum dimension,
and if the plan and the budget permit, another
6 in . would be a most welcome spatial device .

Let us now consider the length of the room .
This dimension will vary depending upon the
types of beds used-queen, king, or standard
twin-but this is only part of our consideration.
It is necessary in each room to provide not only
sleeping facilities but also sitting facilities .
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The most common arrangement found in most
hotels consists of two comfortable armchairs
with a cocktail table between them . A com-
fortable chair will require a depth of least 30
in . and another 30 in . of leg space in front of
it, which means that we need at least 5 ft from
the wall before we encounter the first piece
of furniture, which will probably be a bed. The
furniture placement will usually call for the
chairs to be placed against the window wall .
The reason is obvious. A view out of the win-
dow is e pleasant experience for someone using
the guest room as a sitting room . In connec-
tion with the so-called cocktail table, this may
give way to a low table which may be used for
dining, card playing, or writing . Many so-called
"cocktail tables' are, in effect, pedestal stand-
ing lamps which combine two pieces of furni-
ture in one: the cocktail table and the standing
lamp . Such an expedient is a space saver, since
the light is exactly where it is wanted and there
is no need for another movable lamp . In talking
of lighting, we must bear in mind that we want
not only a lamp or a ceiling fixture over the
sitting area but also adequate reading lights
for the beds . The most often used arrangement
is a twin-headed lamp sitting on the night table
between the two beds . Far from enough study
has been done in this type of lighting, which
would make it possible to give adequate and
direct light for one guest who is reading in
bed while the other guest can sleep without
being disturbed by the light of his roommate .
Lights may be placed over the headboards, but
this means that two outlets may be required
and certainly two luminaires instead of one.

Another area that will need good lighting
is the area which we will call the writing and
makeup area . This is usually some sort of table
arrangement where a guest may sit and write
or where a female guest can sit down and apply
her makeup It has become rather standard to
combine the dresser with its drawers with an-
other piece of furniture which is called the
dressing-writing table. This type of case goods
is most often used, but it is by far the least
desirable for a well-appointed room . Another
piece of fixed furniture that is desirable is a
luggage stand. Many hotels overlook this use-
ful piece of furniture and supply folding lug-
gage stands . These will serve adequately but,
since the guest will usually leave his piece of
of luggage in the room, it is far more desirable
to have a pleasant piece of furniture than a fold-
ing luggage rack . Before leaving the furnishing
of the standard room, it should be noted that
there should be at least one more chair in the
room . This could be a straight-backed chair or
a stool placed in front of the writing-makeup
table. This will provide for three sitting pieces .
If at all possible, a fourth chair should be con-
sidered. It is far pleasanter to have four people
sitting on chairs than to have three people
supplied with chairs while the fourth visitor
or guest has to sit on one of the beds . Between
a pair of twin beds, the ubiquitous nightstand
with its small storage space below is standard .
A clever interior designer can improvise and
create far better furnishing arrangements
than the standard nightstands-arrangements
which will give the room additional storage
space . The cocktail table which has been pre-
viously mentioned may well give way to a
dining table, which will serve the purpose far
better because it can be used for setting down
a drink or a book or a package and also for
serving a meal (rather than depending upon the
room-service trolley) . In connection with the
room-service trolley, the designer should bear
in mind that if a dining table is not provided,
there must be sufficient space in the room to
set up a room-service table. This is wheeled in

by the waiter, and it must then be possible to
arrange at least two and sometimes more
chairs around it for the guests who wish to
dine in their rooms .

The luggage stand has already been men-
tioned, but at hotels where the guests may be
staying for as long as a week or more (this
obviously will be the case in resort hotels),
the designer should bear in mind that they
will come with more than one piece of luggage.
Some travelers carry four and six pieces, and
where to put them in the standard room be-
comes a serious problem.

Lighting in the room, which has been partial.
l y covered, will depend upon the interior de-
signer . The necessary luminaires have already
been discussed, but these may be supplement-
ed with additional light to create a pleasanter
ambience in the room . The control of these
lights must be carefully considered . The sim-
plest type of control will call for a switch at
the door which will turn on one or two or even
all the lights in the room . Most hotels and their
designers give entirely too little thought to the
switching arrangement for the control of lights .
This leads to confusion on the part of the guest,
who has to explore the room and decide which
lights are controlled at their source . A great
source of annoyance is the arrangement in
which all the lights are controlled by one switch
at the door and then each luminaire has its
own ON and OFF switch . It presents an annoy-
ing and puzzling problem to the guest coming
into the room or the guest who wants to turn
out the lights when going to sleep. This prob-
lem has been solved in many hotels by placing
one light switch at the door to turn on one of
the lights and then providing a battery of light
switches at the bed which control the other
lighting in the room . If this is not carefully
thought out, a fuming guest will often com-
ment that one has to be a lighting engineer
in order to understand how to work the intri-
cate switching arrangement . This is especially
true if two-way switches are used, one at the
door and one at the bed ; then you may be sure
that the guests will become quite thoroughly
confused . Such switching arrangements are
prevalent in European hotels, but there the
problem is overcome by using graphic symbols
on each switch to make it possible for the
traveler to figure out the intricacies of the
light controls . Mere we can give no advice other
than to consider the problem carefully as if
it were a problem in logistics.
Thus far we have been speaking only of guest

rooms with normal twin- or single-bed arrange-
ments. Another popular arrangement in hotels
is that of the so-called "studio room ." Dual
sleep pieces have been developed which are
comfortable sofas during the day and perfectly
comfortable beds at night. In this context we
are not speaking of the folding sofa beds .
These should be used only as a last resort in
hotel furnishings . They can never achieve the
comfort of the standard bed. The dual sleep
pieces we are talking about come in various
ingenious arrangements, but they are primarily
beds which have some back-up arrangement
so that they become normal sofas when used
for sitting . When they are moved out, rolled to a
side, or adjusted in some other way to clear
the backrest, they become full-width, full-
length beds . The accompanying illustrations
show some of the ways in which these dual
sleep pieces may be used . The purpose of a
studio arrangement is to enable the guest
to use his room as a true sitting room . Many
travelers use their rooms during the day to
conduct business or to visit with friends .
Obviously it is much pleasanter to sit in s room
which looks like a living room than to ignore
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the beds, which may or may not have been
made up when the guest receives company.
Another reason for having these studio rooms
is that they may double as sitting rooms for
suites by having one room, which is a normal
bedroom or guest room, adjoin another room
which is furnished as a studio room . Thus the
hotel can provide a two-room suite (obviously,
connecting doors must be provided between
these two accommodations) . Before leaving
the question of adjoining rooms, the architect
should determine with the hotel operator how
many rooms will have adjoining doors. Too
often the planner decides that all rooms should
have interconnecting doors. These doors are
a source of annoyance because, unless the
finest type of sound barriers are used on them,
these doors become a nuisance in that sound
will travel more easily through doors than
through walls. This is true in spite of the fact
that a good installation will call for one door
in each room, so that actually every connecting
opening has two doors. Wherever the budget
permits, a high-rated door is desirable, and if
at all possible, a gasketing device should be
employed to cut the sound transference from
one room to another. With regard to sound
transference, the mechanical plans must indi-
cate that base outlets and telephone outlets
may not back up to each other. This is one of
the most troublesome ways of transmitting
sound from one room to the other. It is econom-
ical to back up electrical and telephone outlets,
but it is a bad policy in hotels . Outlets should
be staggered to avoid sound transmission .
The architect should definitely consider the
decibel rating of his wall construction to try
and cut sound transmission from one room to
another. This usually adds to the cost of the
hotel, but it is highly desirable . As one guest
once said, he is tired of answering his phone
when it is his neighbor's that is ringing ; and as
another guest once complained, every time his
neighbor flushes the toilet, he runs for the hills .
Sound transmission is a nuisance in hotels
and it should be carefully considered by the
architect .

Every hotel should have arrangements for
suites of a permanent nature as opposed to a
combination of a studio room with a typical
guest room . Suites will be furnished like fine
sitting rooms. They are used not only by the
affluent traveler because he can afford it but
also by travelers who do a good deal of enter-
taining, especially business travelers who
entertain clients and customers on their arrival
in any given city . If a hotel offers convention
facilities, it will require an inordinate number
of suites . Conventions will mean that there
will be a good deal of entertaining going on,
and companies whose representatives are
guests in the hotel will want good-sized suites
for fairly large cocktail parties and other forms
of entertainment. These large suites, incidental-
ly, may double at times as seminar or confer-
ence rooms. In this context the hotel may be
asked to move most of the furniture out of the
suite living room and bring in seminar chairs
for meetings . If such will be the case, the plan-
ner should provide for a storage room on each
floor capable of holding alternate types of
furniture to suit the requirements of guests
using large suite-sitting rooms. These suites
are also often used by two couples or by a large
family, in which case the sitting room of the
suite may be used for sleeping at night. In this
case, dual sleep pieces will be required, but
they will usually be the type that is referred to
as a "davenport," or the type of sofa which
opens out to become a comfortable double bed
(never as comfortable as a true bed) . These
suites should have a good-sized dining table
with a sufficient number of chairs, provision

for an adequate desk (since some business may
be carried on in that room), a sufficient num-
ber of comfortable lounge chairs, and an acces-
sory table. The decor of the room will depend
upon the interior designer and the hotel opera-
tor, who usually knows what he would like in
these suites . It is a good practice to arrange the
sitting room of a suite so that it connects with
at least two bedrooms and, if at all possible,
three and sometimes even four bedrooms . This
will require some intricate planning . Suites
will usually be found in the corner of a build-
ing, which makes it possible for the planner
to join up several bedrooms .

There are times when suites are not used,
and the hotel should be able to rent each of the
rooms in the suite separately . This means
that each room will have its own separate key.
A foyer which connects the bedrooms and the
sitting area makes this separate keying of
rooms possible . A single door or a pair of
doors leading to the foyer of the suite will be
on one key, but by opening these doors tem-
porarily (the plans should be devised so that
the doors can be swung back and out of the
way), the foyer becomes part of the corridors
and each room, including the sitting room,
would have its own key. This makes for maxi-
mum flexibility, so that the sitting room can be
rented on an individual basis. A complete bath-
room should be planned for each of the sitting
rooms of a suite to make it possible to rent
the rooms out singly . Even if the room is not
rented singly, a bathroom or lavatory facility
certainly is needed in each living room or
sitting room of a suite. Plumbing connections
might well be arranged so that a bar can also
be introduced in the sitting room . Since this
room will be used for entertaining (either busi-
ness or private), a bar with water connection
becomes a pleasant adjunct.
There is a growing tendency in hotels and

motels to create greater flexibility in meeting
and seminar rooms that would be available to
conventions . These rooms are so designed
that they can be used as bedrooms when not
required for meetings or other purposes when
a convention is in the hotel. Under this concept
usually two rooms are divided by a foldaway
partition, so that the two rooms can be thrown
into one if a larger room is required. On other
occasions, the one guest room may be used
for very small met tings without being opened
up to the adjoining guest room . In view of
the fact that these rooms are designated for
meetings, whether singly or in pairs, their
furnishings are different from those of the stan-
dard guest room . At the outset it must be
determined that this will probably be used as
a single room rather than a double room . The
bed itself is placed in the wall . It is the type
that swings up and is hidden in the wall . There
are a number of manufacturers today who are
making these hideaway beds, which are quite
satisfactory for hotel use. It is possible, if so
desired, to have two hideaway beds, in which
case the room becomes a double room . The
rest of the furniture is carefully considered
so that it can be moved out of the way to open
up the room for meetings or, at best, is sized
so that it will not interfere with meetings in
these rooms . Obviously, these rooms will
be placed on the lowest floors so they can be
close to the public spaces for the convenience
of those who are going to use them for meet-
ings or seminars in connection with a larger
convention or meeting taking place in the hotel.

Guest Bathrooms
We are now ready to review the bathroom
requirements in a hotel. The minimum bath-
room will have a combination tub-shower,

a lavatory, and a water closet . Since the travel-
ing public is very conscious of bathroom
accommodations, the architect should give a
good deal of thought to this feature in the hotel.
The accompanying plans of the writer's proj-
ects show various arrangements of bathroom
accommodations . An innovation devised by
the writer's firm was the introduction of two
lavatories in the bathroom facilities . These
two lavatories may be right in the bathroom
itself, they may be pulled out into a dressing
area, or one lavatory may be placed in the bath-
room and another outside the bathroom . This
last arrangement is most desirable, so that if
two people occupy a room, regardless of
whether it is a husband and wife, two men, or
two women traveling together, they have the
use of the bathroom facilities without inter-
fering with each other. It immediately becomes
obvious that if, for instance, the husband is
shaving, the wife can be taking a bath or
shower-and other possibilities are immediate-
ly self-evident .
European hotels invariably have not only

the tub, water closet, and lavatory but also a
bidet . This is a particularly European custom,
and we are finding that in many hotels in Amer-
ica the bidet is being introduced . Obviously,
this additional feature is found only in the most
luxurious hotels . Taking the water closet as
the first of the fixtures in the bathroom, there
is one word of caution. A noisy flushing toilet
is a disturbing noise element not only to the
occupants of the room but also to the oc-
cupants of the adjoining rooms. Flushometers
are not desirable because they are noisy. There
are noiseless flushometers, but they are quite
expensive. The average hotel uses a silent
tank-type of toilet as the most expedient type of
water closet for hotels . A wall-hung unit makes
cleaning of hotel bathrooms easier for the
maid, but again, its economics will determine
whether this fairly expensive type of installa-
tion is warranted. The tub in a guest room is
normally a 5-ft tub. A good hotel installation
will go for the additional expense and the
additional dimension by installing 5-ft 6-in .
tuba . The European hotels invariably have at
least a 5-ft 6-in . tub, and there are many luxury
hotels with 6-ft tubs . The normal shower head
becomes standard in all hotels, although there
is a growing tendency to using the so-called
"telephone shower head ." This is a hand-
operated shower head which is more common
in Europe than it is in America . Manufacturers
of bathroom equipment have devised a hand-
held shower head which operates as well as the
normal wall shower head, and by using two
movable shower-head supports, one at the nor-
mal hand level and one at the higher level where
a fixed shower head normally would occur,
the guest has the option of allowing the hand-
type shower head to remain in a standard
position or to remove it and use it as he
pleases. This type of shower head, incidentally,
is also convenient for women guests washing
their hair .

Recently, most bathroom fixture companies
have been turning their attention to some form
of fiber glass or plastic tub and shower ar-
rangements that can be delivered either in one
piece or in several sections . This eliminates
the necessity for the use of tile or other imper-
vious wall material in this area . These one-
piece installations are still in the early stages
of development, but eventually hotels will be
turning to them for economy in construction
and for simplicity in installation . The standard
one-piece lavatory is fast disappearing from
hotels . Instead, a lavatory is becoming a shelf
arrangement into which the bowl is sunk .
Usually, a marble slab with a cutout to receive
the lavatory bowl is used . There are many
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companies manufacturing synthetic marble
that make the bowl and the ledge in one piece.
This is highly desirable in hotels, but care
should be exercised to make sure that the
synthetic material can withstand cigarette
burns, alcohol stains, and the general abuse
that these areas get . Older hotels used to have
ice-water connections in the lavatory . This is
now a thing of the past because most hotels
provide ice makers in corridors as a nice touch
for the guests, who can fetch their own ice
cubes for cold water or for cold drinks .
Another consideration in a bathroom is the

so-called "medicine cabinet." Since guests
really do not carry medicines any more, it is
advisable to eliminate this facility entirely .
If a medicine cabinet is used, very often a guest
will place shaving materials, lotions, etc., in
the cabinet and upon leaving the hotel forget
to look in it, therefore leaving behind his or
her toiletries . It is preferable to have a ledge
on which toiletries may be placed, where they
are conveniently reached, and where, obvious-
ly, they will not be left when the guest checks
out. There are a number of appurtenances that
will be placed in the washing area, such as a
tumbler holder or toothbrush holder, but here
again the tendency is to leave out these pieces
of hardware, although a receptacle for toilet
tissues is desirable and should be included .
If a ledge is used, the toilet tissue holder can be
placed within the recess of the ledge, es can be
the tumbler holders and the toothbrush hold-
ers. Obviously, an electrical convenience out-
let must be placed in this area for electric
shavers, electric toothbrushes, and other elec-
trical gadgets that today's traveler takes with
him. A slot receptacle for used razor blades
should not be forgotten .

Towel bars must be strategically placed so
that the guest can reach for a towel regardless
of whether he is stepping out of the tub or
whether he is washing or shaving et the lava-
tory . A well-run hotel should keep an ample
supply of bath towels and face towels in each
guest room, and sufficient space for these
should be allowed together with the necessary
hardware arrangements . Hooks are often
omitted, but these are necessary for e guest's
pajamas or bathrobe . Of course, the ubiqui-
tous bottle opener should not be forgotten.
We still have bottles with bottle caps, although
in the near future this will probably be an inter-
esting anachronism. Another nicety which
might be provided is some form of clothesline.
With today's wash-and-wear apparel, many
guests, especially women, like to do their
washing at night and hang their garments
in the bathroom . Since this has become a way
of life for the traveler, an architect will be well
advised to seek out one of the many tricky
self-concealing wash lines on the market today.

Finally, the treatment of the walls and floors
of a bathroom becomes the province of the
interior designer . The use of tile, for one reason
or another, is being reduced to a minimum. It
will be found around the bath enclosure (where
the new one-piece units are not used) and
usually on the floors because they are so
required by sanitary building codes. There are
many new materials on the market, and such
old materials as thin-slab marble may be used .
Where code permits, some hotels are actually
using washable synthetic carpets in bathrooms
for floors . The walls are definitely no longer
tiled, but some form of scrubbable wall cover-
ing material is prevalent in most hotels today.
It need hardly be said but it should be noted
that good lighting is an essential in a bathroom
where men will be shaving and where women
will be applying makeup . This, together with
ample mirror services, is an indisputable must,
A number of hotels are installing a wall-hung
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mirror which is an enlarging mirror on one side
and a normal mirror on the other, a very nice
touch for both men and women guests . Much
has been said about the bathroom, but Ameri-
cans are a bathroom-conscious people . A hotel
designer should realize that pleasing the guest
is his prune purpose and that the bathroom
can be a great guest pleaser.

Guest Room Closets
We now come to the final requirement in the
guest room, namely, the closet . The size of a
closet will be determined by the type of hotel .
Obviously, such an accommodation in a motel
is of little use . Most motels expect guests to
stay only overnight, and therefore they need
very little accommodation for hanging clothes.
Many motels, in fact, have no closets at all but
provide a neat hanging space to make sure
that the motel guest who likes to check out
early in the morning does not forget any
clothes in the closet, which might be closed
when he is leaving . Having the open hanging
arrangements obviates this possibility . The
longer the guest-room stay that is anticipated,
then the larger the closet . The larger walk-in
closet should certainly be considered where
guests will be staying for any length of time .
This is especially true in resort hotels, where
the guest will be arriving with many pieces of
luggage and the closet should be large enough
to accommodate the emptied luggage during
the guest's stay . It should be possible to store
the luggage out of sight in the closet without
diminishing the available hanging space, the
shoe-rack space, or shelf space for hats and
other apparel and paraphernalia . Whether the
closet is a flat reach-in type or a walk-in type,
the door should be such that, when thecloset is
opened, there are no hidden recesses where
clothing may be forgotten because it cannot be
readily seen by the departing guest. Another
thought to be borne in mind is that closet doors
can become e nuisance when opened, end their
strategic location to avoid banging into open
doors is definitely the province of a hotel plan-
ner. A good closet will have a hang rod with
sufficient space to comfortably hold men's and
women's clothes, a shelf for packages, hats,
etc., and a shoe ledge or rack for placing shoes.
A walk-in closet must, of course, have a good
source of light . A reach-in closet should also
have light outside the closet so that the guest
can see what is inside .

Guest-Floor Service Space
Every guest-room floor will have a service area .
A service area serves several functions . Pri-
marily, it is a place where linen is stored and
where the maids' carts are kept . We must bear
in mind that each maid will handle anywhere
from 12 to 15 rooms and that each maid will
need a cart. The number of rooms on the floor
will, therefore, determine the number of maids
and, in turn, the number of carts. Aside from
the space for the maids' carts, there must be a
porter's closet for cleaning supplies, vacuum
cleaners, pails, etc . A closed storage area
should be provided for the storage of linens .
In addition to the maids', porters', and linen
supplies, sufficient space should be left for the
storage of room-service carts. These carts will
be brought to this area by the waiters after the
guests have finished their meals. They may
have to remain on the floor for some time wait-
ing for the service elevator or elevators . Obvi-
ously, the service elevators will open out to this
service area, so that all this activity takes place
out of the sight and hearing of the hotel guests .
Some hotel operators still insist on providing
toilet facilities for the help in this area . Most

hotels, however, go on the assumption that the
maids end porters will, in the absence of the
guest, be using the toilet facilities of the guest
rooms while they are working in them .

Banqueting Facilities
Most hotels and motels include meeting and
banquet facilities . The smaller hotels may
provide only a number of meeting rooms which
may also be used for luncheons and dinners.
Larger hotels will have a more diversified
arrangement for meetings, luncheons, dinners,
and banquets . The largest hotels are usually
designed with a full banqueting and convention
facility . The extent of these facilities will be
determined by the hotel operator who, in turn,
will convey his requirements to the architect .
It is wise for the architect to have a thorough
knowledge of what the feeding and space
requirements for these facilities are.

The normal meeting room requirements are
rather simple . The rooms will vary in size to
accommodate anywhere from 10 to as many
as 100 people . In most instances, wherever
it is feasible, the meeting rooms will be ar-
ranged in a straight line, so that the walls
separating one room from the other can be
made movable. Movable, separating walls
make it possible to achieve a greet flexibility
in the size of the rooms to accommodate meet-
ings of various sizes . Thus, if two meeting
rooms which normally might seat 25 people
are thrown open to one, we would have a meet-
ing room to take 50 people ; and if another
wall is opened, we would be able to seat 75
people, and so on . The numbers used are not
necessarily those that will be found in hotels,
they are merely used for convenience, es an
example. In larger rooms, which normally
qualify for conventions or large banquets, it
is also possible to subdivide the space by the
use of movable walls to create smaller rooms
when a large room is not required . A large
space which might seat 1,000 people when all
folding wells have been moved back can be cut
up into anywhere from four to six spaces,
allowing for meeting rooms that can accom-
modate 150 to 250 people . In many instances
both arrangements will be found in a hotel,
so that there are lines of meeting rooms of a
smaller nature, all subdivisible, and a really
large space that is also subdivisible .
Thus far we have spoken of these spaces as

meeting rooms . Most of these spaces will also
be used to serve meals. These meals may con-
sist of small luncheons or dinners for 10 or
12 people and go on up to accommodate as
many as 1,000 people seated at tables for
dining . Of course, in the really large convention
halls, it will not be unusual to seat 3,000 or
more people in one large convention banquet
hell . Realizing that food must be brought to all
these rooms, their juxtaposition to serving
kitchens is highly important in arranging the
plan . For the most part, food should be brought
directly from banquet kitchens to the banquet
spaces . In subdividing these spaces, the sub-
division must be so planned that each space
is contiguous to the kitchen and has its own
doors to enable waiters to come and go
between the banquet spaces and the banquet
kitchen . In some instances, this is not com-
pletely possible, and it is an accepted practice,
where smell meeting rooms cannot be placed
contiguous to the actual banquet kitchen, to
arrange to serve through the same corridors
that will be used by people coming and going
as diners in these smaller spaces.

If the architect, working with his client, the
hotel operator, has come to the conclusion
that the subdivision of these spaces by means
of movable walls is what will be included in
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Fig . 6

	

Quality Courts Motel prototype .

the plans, it behooves the architect to make
a careful study of the various types of movable
walls available for use in such hotel facilities .
There are many manufacturers who make these
walls. The architect should be careful in arrang-
ing these walls so as not to interfere with the
overall concept of opening up clear spaces by
moving walls.
The acoustical value of the walls must be

carefully studied. Nothing is more disturbing
than to have two meetings in adjacent rooms
where the sound transmission is of such a high

level that what happens in one space can be
clearly heard in the other. Sound isolation is of
the greatest importance, and this applies not
only to the decibel rating of the panels them-
selves but also the arrangement of the joints
between the sections or panels of the movable
wall . The architect must also be aware of what
happens above the panel as it comes up to the
ceiling track and what happens to the panel as
it glides along the floor. Sound isolation should
be carefully studied in all these spaces, which
will allow, if not properly controlled, sound to

be transmitted. There are practically no walls
which can guarantee absolute sound isolation
when the sound reaches a high enough decibel
rating . In such instances, it has been found
expedient to use two sets of walls with an air
space between them, which will ensure almost
total sound isolation. These movable walls or
panels can be operated by hand or by motor.
Sweet's catalog carries all the pertinent infor-
mation from every manufacturer, and an archi-
tect is well advised to carefully study not only
the operation and construction of these mov-
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Typical rooms, Quality Courts Motel prototype.

able wall panels but also the sound isolating
devices that the manufacturer specifies .

In fairly large meeting, banquet, and conven-
tion facilities, space must be provided which
is normally called "preconvention assembly
space .' Actually, this is a sort of foyer or
gathering place for people before they go to
the various meeting rooms or where they may
congregate before going in to a banquet . Since
most of the people who are standing are those
who will eventually be seated, the proportions
of the preconvention foyer space will be deter-
mined by the number of people who will be
eventually seated . As a rule of thumb, a person
standing in fairly close quarters will take up
approximately 5 sq ft . A person seated at a
table will take up anywhere from 10 to 15 sq
ft . A person seated for a seminar or a meeting
will require 8 or 9 sq ft . It thus becomes ap-
parent that the ideal preconvention, preban-
quet, or assembly space should be at least one-
third of the area of tire actual dining and
meeting spaces . This one-third is arrived at
empirically by comparing the amount of space
required sitting or standing and by allowing
for a diversity factor, knowing that not all the
people who will eventually be seated will be

standing, since some of them will be. late-
comers and will arrive after many of the people
have already gone in to be seated for their
meetings or their meals . Even tire one-third
proportion may not be possible, and it has been
found proper to use as little as 25 percent
of the spare for this preassembly foyer . It
has been previously noted in this discussion
of hotel and motel design that it is good policy
to have a bar within this preconvention, pre-
meeting space . Such bars do an excellent busi-
ness . A fixed bar would be a very nice feature,
but in many very large hotels it is normal prac-
tice to have movable bars set up . Very often
there may be two or three bars to accommodate
large groups of people .

MOTELS
Much of what has already been discussed will
apply to motels . The term motel is rather
loosely used . There are many so-called motels
within cities which are, in fact, multilevel
hotels providing more than the average parking
found in a hotel . Where such a project occurs,
it would normally be called a motor hotel .

Parking may be provided in an adjacent garage,
in several levels below grade, or in several
levels above grade with guests rooms starting
on an upper floor above the garage levels . If
property values permit, there may be an open
parking area or a two- or three-story open park-
ing garage . Whatever arrangement is eventual-
ly used, these structures should properly be
called motor hotels rather than motels . Aside
from the parking, everything that will be found
in these motor hotels will be the same. a s what
has been discussed under hotels .
A true motel is one which is normally found

on a main highway, at an important intersec-
tion of several highways, or, finally, at a high-
way which enters a city and therefore is close
to the city and yet not a part of it . The obvious
reason is that land values within cities are too
high to permit the spread that a true motel will
require . Motels usually provide open parking
and as a rule are only one, two, three, or at
most four stories high . Usually most of the
rooms will be entered from an open corridor,
although this is not a hard and fast rule . There
may be a combination of open corridors and
closed corridors . The parking, by preference,
should be placed as close as possible to the
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actual room that the guest will be occupying .
The great advantage that motels have is the
ability of guests to park close to their rooms
and to carry their luggage back and forth with-
out the, assistance of a bellboy . Bellboy service
is available when required, but many guests
arriving by car prefer to handle their own lug-
gage . The option should be with the guest
rather than with the management of the hotel .

In the highway motel the lounge and registra-
tion area as well as administration offices may
be within the. buildings housing the guest
rooms, or they may be completely separate as
an entity which is reached from the motel
rooms by means of covered or enclosed pas-
sages . Housekeeping and maintenance spaces
may be placed within the management and
registration area, attached to the motel wings,
or housed in a separate small building to handle
laundry, housekeeping supplies, locker rooms
for help, and maintenance shops and storage
for taking care of the grounds, the swirruning
pool, etc .

The restaurant which will be a part of the
normal motel complex may be attached to the
management and registration area or, again,
may be in a separate building or in a build-

ing attached to the motel wings rather than to
the building housing management and registra-
tion . In many motels the food operation is a
lease arrangement and is run by chains of food
and beverage companies that make a specialty
of operating restaurants for individual motels
or for motel chains .

Quality Court Motels are used in this context
as an example . (See Figs . 6 and 7 .) Our office
has prepared prototypes for this company for
motels ranging in size from 51 rooms, 76
rooms, 103 reoms, on up to 150 rooms . In the
case of this particular organization, where the
motels are usually individually owned and
operated under a franchise, the food operation
is a lease operation, but in every respect each
of the motels contain the some basic element :
namely, the registration and administrative
building and a restaurant varying in size
depending upon the size of the motel . A stan-
dard feature of every motel is an adequate
swimming pool and pool deck (an amenity
which is invariably found in all highway
motels), ample parking to take care of all the
guest rooms, and sufficient parking for restau-
rant guests who may not be staying at the
motel .

Motel guest rooms differ somewhat from
hotel rooms . Motels cater to two distinct
clienteles . One type is the traveling business-
man using a car for transportation . He usually
travels alone . All he wants is a small room for
his overnight stay . The other guest accommo-
dation is for a traveling family . Here a large
room is wanted . It will have two king-size beds
to accommodate the parents and two children .
A careful study of the location will yield the
clue that will determine the mix of small and
large rooms . Drawer space is not a necessity ;
several shelves and luggage stands are of
prime importance . Closets may be and usually
are omitted . Most motels are designed for
single overnight stays . The use of an additional
lavatory is suggested . This amenity permits
a family to complete its toilet rapidly for the
usual early morning start . (See Figs . 8 and 9 .)
A space should be provided for vending

machines that dispense hot and cold drinks,
candy, snacks, and magazines . An ice maker
is a must, as well as insulated ice buckets for
each room . Self-service of traveler comforts
and needs by means of vending machines is an
extra boon for the road-weary traveler who is
anxious to get his night's rest .

Fig . 8

	

Tampa International Inn, Tampa, Florida . Fig . 9

	

Arawall Hotel, Jamaica, B.W .I .
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Motel rooms-interior corridor .

see

Fig . 10 Motel rooms-exterior entrance .
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By FRANK HARRISON RANDOLPH, P .E .

Hotel Planning Consultant and Professor of Hotel Engineering, Cornell University

SPACE ALLOTMENTS

In designing hotels, architects are fre-

quently handicapped by the lack of factual

data on space requirements . Too much

space results in excessive investment and

building-maintenance costs . Too little space

makes it difficult for the hotel owners to

realize satisfactory profits and, in service

areas, causes crowding, reduces speed, and

increases payroll .

Information on a few hotels can prob-

ably be obtained by the architect . How-

ever, the data may apply to hotels of the

wrong size, possibly of a different type, or

designed to meet unusual requirements .

Even with a set of complete plans, there

is no assurance that the areas shown are

the right size or that the building will be

well suited to the complex business of

hotel operation . Generally, the data col-

lected from the sources usually available

are incomplete, unrepresentative, or other-

wise inadequate .

In order to obtain space-allotment fig-

ures that would be reasonably reliable, the

plans of more than 40 hotels were exam-

ined . These ranged up to 500 guest rooms

in size, were of wide geographic distribu-

tion, and all were built within the last 25

years . They were predominantly of the

transient, commercial type and were be-

lieved to be representative . Although sev-

eral were in resort communities, this had

little influence on the space allotments for

the working areas . Residential hotels and

apartment houses were not included .

ORGANIZATION AND USE OF GRAPHS

In general, each space allotment is

plotted on a separate graph, with the

total number of guest rooms in the hotel

as the base line, for this appears to be

the most feasible common denominator .

The plotted points (each representing one

hotel) often pepper the graph in a widely

scattered manner without suggesting a

good location for a trend line running

through the field of points . The plotted

points for the lobby, main kitchen, and

boiler room, however, indicate that the

size of these areas varies directly with the

number of guest rooms . This is a reason-

able expectation for other areas .

To arrange the information in a clear

and usable form, a solid diagonal line is

started at "zero-zero" in the lower left

corner of the graph and located by trial

to show the median trend running up

through the field of the points so that

half the points are above the line and

half below it . On most of the graphs, two

broken diagonal lines are drawn in addi-

tion . The upper diagonal line is located

by trial so that one-fourth of the total

plotted points are above it, and the lower

diagonal so that one-fourth of the points

are below it . As a result, the fan-shaped

area between the two broken diagonal

lines contains 50 per cent of the points

plotted and may be considered as the

usual range of practice .

This method of presentation enables
the designer to grasp at a glance the
relative number of data points, their loca-

tion, distribution, and trend . He may then

determine what deviations from the median

value are required for his hotel . The oc-

casional points plotted above the range of

the grid are not located to vertical scale .

The generalization that the usual space

allotment for the front office is 1 sq ft

per guest room is true . By glancing at

the graph, however, the designer can

eslimate the reasonable tolerance above

and below this value .

The space allotments for the 455-room

Hartford Statler-Hilton Hotel are worthy

of special designation and are indicated,

where shown, by an X on the data point .

The designers, already thoroughly versed

in hotel planning and accustomed to at-

taining high standards of guest comfort

and operating efficiency, spent several

years of research in planning this struc-

ture . The data points that vary appreci-
ably from the median values were for the
most part the results of a reevaluation of
hotel space requirements, and not due to

circumstances peculiar to this hotel .
The method of presentation is such that

one or two unusual instances have little

influence on the trend line . In contrast,

taking on average value might be influ-

enced considerably by one or two abnor-

mally high or low volues .

This information is not presented as

the final word on space allotments . But

it should serve as a reliable guide in
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future planning, subject to modifications

to meet individual requirements .

GENERAL DATA

Certain general data warrant considera-

tion to give an approximate over-all idea

of the typical hotel with any given number

of guest rooms .

Building height is indicated by the num-

ber o' stories above ground . The results

of a survey of 125 hotels are shown on

the graph, plotted with logarithmic coor-

dinates . The curve rises rapidly, showing

the typical 200-room hotel to be 10

stories high, and then tends to level off,

showing the typical hotel of 2,000 to 3,000

rooms to be about 25 stories high .

Ground-floor area is shown with the

plotted points widely scattered on the

graph . The available ground area and the

number of guest rooms to be placed on

it account for the wide dispersion . In

general, the more guest rooms, the greater

the ground-floor area . ("M" is the abbrevi-

ation for 1,000 .)

Typical guest-floor area usually covers

about 55 per cent of the ground-floor area,

according to the data presented . The guest-

floor area may vary greatly, however, de-

pending upon individual circumstances .

Guest rooms per typical floor are shown

with a wide dispersion of the plotted

points . If there were a standard average-
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size guest room and a standard percentage

addition for corridors, stairways, and the

like, then the points on this graph would

follow a pattern similar to the graph for

the typical guest floor area, because the

area for each dala point would be divided

by a constant value representing each

guest room plus allowances . No such

standards exist, however, and therefore

the two patterns show no marked resem-

blance .

Usually each maid is assigned to about

16 rooms, which should all be on the same

floor . If feasible, the number of guest

rooms on the typical floor should be a

multiple of 16 or quite close to it . On

the graph, the horizontal bands indicate

that one maid would handle from 14 to

18 rooms, two maids twice this number

or from 28 to 36 rooms, and three maids

three times the number or from 42 to

54 rooms . In more than half the hotels

studied, the housekeeper apparently has

some difficulty in arranging maid assign-

ments .
Guest-floor stairways tend to increase

in number with the number of guest rooms

on the typical floor . Regulations limiting

the distance from the guest-room door to

the nearest stairway entrance usually re-

quire a minimum of two stairways on the

typical floor . The graph shows that two

stairways are usually enough if there

are no more than 40 guest rooms per

floor . In general, there are about 15 to

20 rooms per stairway.

Elevators are provided according to the

number of guest rooms . The number of

elevators is of course also influenced by

other factors such as the height of the

building, the speed of the elevators, and

the desired average frequency of service .

The total number of guest and service
elevators is presented on the graph .

A special study of elevators in 100 hotels

showed the distribution between guest
elevators and service cars (including short-

lift cars) to be as follows :

Number of

	

Guest cars

	

Service cars

rooms in

	

per 100

	

per 700

hotel rooms rooms

50-150 1 .3

	

1 .0

150-550 0 .7 0 .5

Expressed another way, about 60 per
cent of the elevators are guest cars and
about 40 per cent are service cars .

The typical hotel has six main space

divisions, classified according to function :

(1) Public space, (2) Concession space, (3)

Subrental space, (4) Food and beverage

service space, (5) Guest-room space, and

(6) General-service space . Each division

will be considered separately . The per-

centage of the total area that is produc-

tive (revenue producing) space is of spe-

cial significance . Preferably, at least 50

per cent of the total area should be pro-

ductive space .
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PUBLIC SPACE

Public space comprises those areas that

are open to the public as necessary aux-

iliaries but that generally do not yield a

direct profit . Typical inclusions in these

areas promoting guest convenience ore the

lobby, lounge, public toilets, and entertain-

ment rooms .

The lobby including front office is usually

assigned about 11 sq ft per guest room .

The tendency in recent years has been to

reduce the size of this nonproductive area .

Formerly, 14 sq it was not uncommon, but

now 9 sq it is often considered ample .

About 40 per cent of the points on the

graph do not exceed 9 sq ft per guest

room .

The front office is the nerve center or

control point for many of the activities of

the hotel . The front office, or front desk,

has guest-contact stations for the registry,

cashier, information, and mail . The average

allotment is 1 sq it per guest room . The

specialist in front-office operation and

equipment may recommend the dimensions

desired for best results . A straight-line

counter is generally preferred, with a

length of 10 ft for a 50-room hotel, 15 ft

for 100 rooms, 20 ft for 200 rooms, and

26 ft for 400 rooms .

The lounge is usually allotted about 6

sq 1t per guest room . The graph shows,

however, that half the hotels studied use

only 4 sq ft and a few even cut this area

to 2 sq ft per guest room .

The lounge usually adjoins the lobby so

that guests waiting in the lobby can over-

flow into the lounge . Some designers sim-

ply designate the area "Lobby-Lounge"

with no demarcation between them .

Public corridors adjoining the lobby are

often designed so that the lobby is set back

from the street entrance and is reached by

one or more corridors flanked by stores,

restaurants, or other areas . This nonproduc-

tive area is justified if it permits a high

return from street-frontage areas . Some

layouts require no such corridors . The space

allotment is dependent more on design

than on the number of guest rooms .

The combined lobby, lounge, and odjoin-

ing corridors are quite flexible in the allot-

ment of space . To bring these three non-

productive areas into proper perspective,

the sum of the areas is given on the graph .

The combined areas show a close correla-

tion with the size of the hotel, with an

average allotment of about 16 sq ft per

guest room . Some hotels, however, have

reduced this nonproductive area to 12 sq

ft per guest room .

The men's foilet(s) for guests should be

adequate in number, but not excessive . The

required space may be divided into two

widely separated rooms or simply provided

in one location . The convenience of guests

and of restaurant and bar patrons should

be the chief consideration in planning the

location . This facility should not be too

accessible to the man on the street .

The women's toilet(s) for guests should

be provided on the same basis as the men's

toilet facilities . In addition, the entrance

should be inconspicuous .

The women's restroom(s) for guests fre-

quently precedes the women's toilet . It is
an appreciated convenience . The restroom

is generally of about the same area as the

adjoining women's toilet . The combined al-

lotment for the women's toilet and restroom

is typically 1 sq ft per guest room . Some

recently planned hotels have cut this figure

in half to reduce the nonprofit area .

Entertainment quarters and game rooms

are properly classified as public space be-

cause they seldom yield an annual profit .

Thus, if a ballroom were used only for

dances and other entertainment, it would

be included under public space . However,

since a ballroom is also used for banquets,
it is more suitably included under food and
beverage service space and will therefore

be considered later .

CONCESSION AND SUBRENTAL SPACES

Concession space is for guest-paid hotel

services that might be run by the manage-

ment or sublet on a percentage basis . It

may well include a barber shop, beauty
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parlor, cigar and news stand, and valet

shop .

Subrental space is for services that are

not normally provided under hotel opera-

tion, such as stores, permanent exhibits,

travel agencies, offices, and club quarters .

The rental is usually a fixed monthly

amount .

These two income-producing divisions

are treated together for the purpose of

space allotments .

The barber shop is in considerably less

demand than formerly . Less than half of

the recently constructed hotels have this

facility. If provided, the allotment is about

1 .5 sq ft per guest room . Typically, the

barber shop requires 90 sq ft per chair and

a minimum of 4 chairs .

There were insufficient data on the

beauty parlor to warrant a graph . The

beauty parlor, if provided, usually has

about half as many chairs as the barber

shop in the some hotel . The required area,

including space for manicure tables and

lockers and toilet for employees, is about

200 sq ft per chair .

The cigar and news stand is customarily

operated by the front desk in the smaller

hotels . Medium size hotels often place this

area adjacent to the front desk so that it

can be operated by a separate clerk during

busy hours and by the front-office person-

net during Block periods . In some hotels,

this area is operated by the drugstore con-

cession . The largest hotels may place the

cigar and news stand across the lobby from

the front desk .

The valet shop handles the pressing and

cleaning of the guests' garments . Usually

the service is provided for the guest

through the bellman . The valet shop is

generally located adjacent to the laundry

in the larger hotels and is allotted about

1 sq ft per guest room . Many hotels, find-

ing that guests expect this service, have

had to improvise because it was not in-

cluded in the plans . Sometimes the area

has no pressing equipment but merely

serves as the pick-up and delivery station

for a local concern in the business .

A telegraph office, requiring 40 to 60 sq

ft, may be desirable in the larger hotels to

relieve the front desk of the work of proc-

essing guest telegrams .

The extremely high cost of land and the

heavy tax assessment in the choice retail

district of a city generally make it neces-

sary to count on store rentals to carry the

premium cost of the land, regardless of

whether the owners prefer the inclusion of

stores .

The number of rented stores, as indi-

cated by the wide dispersion of the data

points on the graph, depends more upon

circumstances than upon the number of

guest rooms . The graph does not indicate
the percentage of hotels without stores .

If stores are included, however, there is

generally about one store for every 35

guest rooms .

The total area of rented stores increases

with the size of the hotel . Rented stores are

well advised to have a direct entrance from

the street ; however, an additional en-

trance from the lobby increases the rental

value . If stores are provided, 20 sq ft of

store area per guest room is the average

allotment. Some designers increase the in-

come potential by raising this figure to 30

sq it of store area per guest room .

Storage space for rented stores enhances

the rental value of the store . Most hotels

provide a separate area, often in the base-

ment (where space is far less valuable), to

serve as a receiving room, a place to open

boxes and to store a moderate amount of

merchandise. A comparison of the typical

values shows that the storage space is fre-

quently about one-fifth of the store area,

and in some instances at least one third

of the store area .

Other subrental areas are sometimes

provided for travel agencies, offices, and

club quarters . No definite conclusions can
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be drawn, however, because of fragmen-

tary data on the scattered uses of these

areas .

FOOD AND BEVERAGE SERVICE SPACE

This division includes all areas used for

the receiving, storage, preparation, and

service of food and beverages for guests,

the general public, and employees . It in-

cludes the receiving area, storerooms for

food and beverage supplies, china, glass-

ware, and silver, and also the kitchen,

restaurants, banquet hall, private dining

rooms, employees' dining area, food serv-

ice pantries, bar, cocktail lounge, and gar-

bage room (sometimes with an incinerator) .

The main dining room area should not

be determined merely on the basis of aver-

age data . The probable demand for a main

dining room should be estimated with care,

for, at best, profitable operation is espe-

cially difficult . The difficulty is due to the

necessity of long hours of operation at

slack load together with competition from

other restaurants . About 16 sq it per seat

is required for the dining room . The allot-

ment varies from 18 sq ft for de luxe din-

ing rooms to 14 sq ft for popular priced

places . The typical allotment of 16 sq ft

of main dining-room area per guest room

is not especially helpful in planning .

The main kitchen should be sized for the

work load . In addition to the main dining

room, the main kitchen may also have to

service the coffee shop, the banquet hall,

private dining rooms, employees' meals,

and room service to guests . Such condi-

tions apply to the Hartford Stoller, for ex-

ample, where the kitchen is 33 per cent

larger than the main dining room . If the

kitchen is to service only the main dining

room, however, its area is customarily 40

to 45 per cent of the dining room area . In

two of the hotels studied the kitchen serv-

iced only the coffee shop ; in two other

hotels, it serviced the coffee shop, private

dining rooms, and, presumably, employee

meals .

It was not feasible in analyzing and

presenting the data to separate the kitchen

work load into its several types of com-

ponents and their sizes or the number of

persons served .

A bake shop, of one type or another, is

usually provided . In many of the smaller

hotels, the baker occupies a corner of the

kitchen . If a separate bake-shop area is

provided, the typical allotment is 2 sq ft

per guest room . However, it is preferable

to size it for the work load . If a separate

bake shop is provided, its area is usually

equal to 20 per cent of the kitchen area .

The coffee shop provides quick food

service at moderate prices . Of the 46 hotels

analyzed, 63 per cent had a coffee shop .

About 7 sq ft per guest room is the usual
allotment .

The area required per seat in coffee

shops is about 18 sq ft per seat for counter

service only, (this area includes the coun-

ter), 16 sq ft per seat for both counter and

table service, and 14 sq ft per seat for
table service only. Frequently about one-
third of the seats are at the counter .
An auxiliary kitchen for the coffee shop

is customarily provided if the coffee shop is

remote from the main kitchen . Under these

circumstances, the auxiliary kitchen may be

"backed-up" by the main kitchen, which

prepares such heavy-duty items as roast

meats, or it may have complete facilities

for cooking almost everything on its menu .

The auxiliary kitchen is generally from 20

to 25 per cent of the area of the coffee

shop . However, the extra kitchen payroll
and equipment required make it desirable

to plan so that an auxiliary kitchen is not

needed .

The bar and cocktail lounge may be

separated, adjoining, or combined . Some-

times one area is shown without the other .

For each hotel analyzed, the data point

shows the total area . No data point is
shown for any of the several hotels that
had neither bar nor cocktail lounge .

If the area is provided, 7 .5 sq ft per

guest room is the typical allotment . How-

ever, if is well to estimate the amount of
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business that the bar and cocktail lounge

will handle in view of the characteristics

of the community and the type of pa-

tronage likely to be attracted . The space

allotment should then be altered propor-

tionately .

The number of private dining rooms in-

dicated on the graph does not include

instances in which the banquet hall is di-

vided into smaller dining areas by folding

walls or sliding partitions . Most hotels that

serve food have private dining rooms, with

an average of one room for 80 guest

rooms . The use of private dining rooms

depends more upon the demand in the par-

ticular community than upon the number of

guest rooms .

The total area of private dining rooms

is typically 7 sq ft per guest room, but

variations are extremely wide . The seating

capacity is often estimated at 10 or 11 sq

ft per seat . However, much depends upon

the right dimensions to accommodate the

desired layout of tables, chairs, and aisle

spaces, which have certain minimum sizes .

If the room is large and its dimensions are

right, 9 sq ft per seat is a possibility .

Small rooms with random dimensions may

require nearly twice as much area per seat .

The typical private dining room has an

area of 600 sq ft, for the graphs show that

6 of them have a total of 3600 sq ft . If

several private dining rooms are provided,

it is usual to have the sizes increased pro-

gressively to care for various size groups .

For example, capacities of 15, 25, 40, and

70 seats would provide a good variety .

There is a decided advantage in having

private dining rooms adjoining and sepa-

rated by folding, sound-absorbing parti-

tions .

The banquet-bottroom was provided in

half of the hotels studied . It is generally

used more frequently for banquets than for

dances . The probability of its operation

being financially successful is often a seri-

ous question . If provided, the allotment is

usually from 10 to 20 sq ft per guest room .

A banquet-ballroom foyer is recom-

mended . The size is usually one-sixth to

one-third of the banquet-ballroom area .

Banquet-ballroom storage, preferably ad-

joining the banquet hall, is required for

chairs and tables . This storage area is typi-

cally about one-tenth of the size of the

banquet hall, as may be determined from

the two graphs .

The banquet-ballroom serving pantry is

often simply a food-assembly and pick-up

area . Pantry space is sometimes provided

within the main kitchen if adjacent to the

banquet hall . In other instances, a separate

room is provided adjacent to the banquet

hall, with plate warmers, hot-top serving

tables, refrigerators, serving counters, cof-

fee urns, and sometimes dishwashing facili-

ties . Occasionally, cooking equipment, such

as broilers, is included and the area is then

known as the banquet kitchen . Obviously,

the requisite space allotment per 100 ban-

quet seats varies with the function of the

pantry . The typical ratio assigns to the

pantry an area equal to 23 per cent of the

banquet hall area, but in a dozen separate

investigations the ratio was from 12 to 38

per cent.

An employees' dining room is provided

for the bellmen, maids, elevator operators,

and the like . Other employees such as the

staff from the front office and the account-

ing department usually eat in the coffee

shop .) Seats are usually provided for half

of those on hand for the noon meal, since

all do not eat at one time . Food service is

often cafeteria style with a simple menu .
The necessary space including the serving

counter should be determined on the basis

of 18 sq ft per sent and the number of

employees to be seated at one time . If this

is not feasible, the graph shows that 1 .4

sq ft of employees' dining room is the typi-

cal allotment per guest room, a value that

is generally satisfactory.

The steward's storeroom provides the

storage space for dry foodstuffs, canned

goods, vegetables, dairy products, and

meat . Platforms, shelves, refrigerators, and

freezers are needed . Deliveries are usually

made at least three times a week, although
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the service is less frequent in larger stor-

age facilities . Typically, 4 sq ft is allowed

per guest room for hotels having the over-

age ratio of food and beverage sales to

room sales .

Beverage storeroom(s) should be pro-

vided separately from general food store-

rooms in order to ensure adequate con-

trol . Sometimes beverage storage space is

provided in the steward's storeroom, gen-

erally in a fenced-off area . Wine and

liquor are of such value as to definitely

warrant separate storage under lock and

key . Beer and soft drinks are desirably,

but not necessarily, stored in separate

rooms . The areas on the plans studied are

not always marked specifically ; the desig-

nation may be beverage storage, or wine

and liquor storage, or four separate rooms

for wine, liquor, beer, and soft drinks .

Whatever the designation on the plans, this

area was considered as the beverage stor .

age space in the analysis .

The typical allotment is 1 .4 sq it of

beverage storage area per guest room, al-

though often this figure was only for wine

and liquor . Probably 2 sq ft of total bever-

age storage should normally be allotted

per guest room .

The receiving room is provided for food,

beverages, linen, and other supplies which,

upon arrival, are customarily checked

against delivery slips, weighed, counted,

and inspected . These supplies remain in

the receiving room until time and man-

power are available to take them to ap-

propriate stock rooms . The typical allot-

ment for the receiving room is 1 .6 sq ft per

guest room, although the graph shows wide

variations .

A garbage room is required for quanti-

ties of garbage, bottles, cans, and cartons,

which accumulate between daily removals

or longer intervals over the weekends . Such

refuse should not clutter the receiving room

or be placed outside the back door . Health

authorities object to garbage cans being

kept in the kitchen .

Nearly half of the plans studied in the

basic survey had no area designated as the

garbage room . Plans of additional hotels

were consequently studied to give more

data points on the graph . The typical allot-

ment for the garbage room of 0 .75 sq ft

per guest room is generally satisfactory .

The use of garbage- and trash-disposal

equipment will also influence the size of

the room .

GUEST-ROOM SPACE

This division includes the guest rooms to-

gether with guest bathrooms, clothes clos-

ets, and entrance vestibules, the sum of

which is the area that the guest rents . Also

included are the necessary auxiliary areas

found on the typical floor, such as guest

corridors, stair wells, elevator shafts, and

maid's closets . Any parlors (usually part of

a suite) are included . If provided, sample
rooms for the display of merchandise are

also considered guest-room space, regard-

less of their location .

A schedule is customarily prepared stat-

ing the approximate total number of guest

rooms . This is subdivided to give the num-

ber and approximate size of each type of

room desired, such as single, double, and

twin beds, and any sample rooms . Decision

must be reached on what proportion of the

rooms of each type is to be of the con-

ventional and of the studio styles . King-

length beds versus those of standard length

must also be considered . Unless stated

otherwise, each guest room has a three-
fixture bath and a clothes closet .

These problems of guest-room space

must not be considered trivial ; indeed, the

main reason for building a hotel is to rent

guest rooms, which are the unquestioned

source of greatest profits . Every mistake,

every omission, and every point of excel-

lence is multiplied by the number of rooms

constructed . Extremely careful planning is
warranted for it pays big dividends .

GENERAL SERVICE SPACE

This division, classed as nonproductive

space, includes those areas for general ad-

ministration, operation, maintenance, and

storage that are not otherwise classified .
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They include executive and administrative

offices ; areas devoted to the handling and
storage of linen ; help's quarters ; main-

tenance shops ; rooms for housing the

mechanical equipment for heat, light,

power, ventilation, and refrigeration ; and

also certain storerooms . Areas related to

food and beverage are not included be-

cause they have been classified separately .

The manager's office requires a minimum

area of about 100 sq ft . (Note that the

trend lines on the graph are not drawn
through the "zero-zero" point .) This area
may well increase slightly with the size of

the hotel, but the activities in this office

seldom justify more than 200 sq ft . About

140 sq ft is the most common space allot-

ment, regardless of the size of the hotel .

The accounting office should have a mini-

mum area of about 100 sq ft to accommo-
date one person at a desk with appropriate
record-keeping and filing equipment . (On
this graph also, the trend lines are not

drawn through the "zero-zero" point .) As

the size of the hotel increases, more ac-

counting personnel are needed requiring

more space . The typical area of the ac-
counting office for a 200-room hotel is
shown on the graph as 200 sq ft, whereas
for a 400-room hotel it is 300 sq ft .

Quite often the plans do not provide for

the accounting office . Since the hotel opera-

tor cannot get along without this facility,

he is generally forced to adapt one or two

guest rooms (along with bathroom, clothes
closet, and vestibule) for the purpose . The

investment in the bathroom area and

plumbing equipment is lost, the potential

profit of five dollars per day on the

room is wiped out, and the location of

the improvised accounting office is often

inconvenient . If an effort to economize

caused the accounting office to be omitted

from the plans, it was certainly misdirected
and proved to be very costly .

A linen room is necessary to accommo-
date the housekeeper's office and the
shelves of neatly stacked linens, together
with the counter over which the maids re-
ceive their supplies . Often the lost-and-

found cabinets for articles left in guest

rooms are located here . Frequently a sew-

ing machine and mending table are pro-
vided . Various employee uniforms are

stocked and distributed here . The space

allotment for the main linen room is usu-
ally from 2 to 4 .5 sq ft per guest room,
according to the graph, with many hotels
favoring the larger value .

A laundry is sometimes operated by the
hotel, although frequently the hotel laun-

dry services only flat work and uniforms,
and sends out guest laundry . To determine
whether the hotel should operate its laun-
dry requires an analysis of the costs of
complete linen service, costs of commer-
cial laundering, local wage rates, relative
life of linen, availability and costs of space,

necessary linen inventory, responsibility of

running another department, and other fac-

tors . In general, the larger the hotel, the

more likely it is to run its own laundry .

(For a more detailed discussion of this sub-

ject, see section on Hotel and Motel Laun-

dries .)

The graph shows that if a laundry is in-

stalled, it is usually allotted 7 sq ft per

guest room . In a few cases, the allotment is
only 4 sq ft per guest room .

The men's toilet and locker room in the

employees' quarters is generally allotted

2 .4 sq ft per guest room . Thoughtful plan-

ning justifies at least half again as much

space, or 3 .6 sq ft per guest room . The

Hartford Stotler with 455 guest rooms al-

lotted 2,550 sq ft, with the ratio being 5.6
sq ft per guest room . There is reason to
believe that the average figure results in

crowded and unsatisfactory conditions .

Two separate but adjoining rooms are

generally but not always provided . In gen-

eral, about 35 per cent of the area is al-

lotted for the toilet facilities and 65 per

cent for the locker room . The requisite num-

ber of toilet fixtures for the size of the

staff is the logical but more detailed way

to arrive at the solution .

The women's toilet and locker room is

usually allotted about the same space as

the men's, and should be increased by the

same amount .

In providing equal space for men and
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women, we of course assume that they will

be employed in approximately equal num-

bers . If the operating policy favors waiters

instead of waitresses, then the space allot-

ment should be adjusted accordingly.

Maintenance shops are necessary to keep

the hotel running . There should generally

be a minimum of three separate rooms :

(1) Plumbing-and-electric shop, (2) Carpen-

try-and-upholstering shop, and (3) Paint-

and varnish room . The work in each shop

is such that it does not mix well with the

others . The plumbing shop is sometimes in

the boiler room although not marked on

the plans . The typical allotment for main-

tenance shops is 4 sq ft per guest room .

Some hotels have cut this allotment in

half . General maintenance suffers as a re-

sult . When the means for repair are lack-

ing, things that could be fixed have to be

replaced by buying new ones . The reduc-

tion in initial cost is more than offset by

increased operating expense .

Furniture storage is required for extra

items of furniture and broken pieces await-

ing repair . They should not be placed in

basement corridors . The typical allotment

for furniture storage is 2 .5 sq ft per guest

room, apparently a reasonable and satis-

factory amount .

The boiler room space allotment is de-

termined by many factors, such as the cli-

mate, the various uses of steam, the type

of boilers, and the capacity of the, standby

boiler, Water heaters for the usual hot

water supply are often placed in the boiler

room although not noted specifically on

the plans .

The graph shows the angle between the

two broken lines to be relatively narrow .

The middle 50 per cent of the points do

not "fan out" over a wide angle . Conse-

quently, the typical allotment for the boiler

room of 6 sq ft per guest room may be

used as a preliminary figure subject to

possible revision after details have been

developed .

Fuel storage is not required if gas or

district steam is used exclusively . If coal

or oil is the only fuel or reserve fuel used,

however, then storage space is needed .

The amount of storage, of course, depends

on such factors as maximum rate of use,

frequency of delivery, and cost of pro-

viding storage space . I1 is not surprising

that some of the data points are far from

the average line . The typical value for fuel

storage is about 2 .2 sq ft per guest room .

This value may well be revised to suit the

specific conditions that apply .

A transformer vault is a necessary part of

the hotel's electrical system . The electric

energy used goes through a bank of trans-

formers, which are sometimes located out-

side the hotel but more frequently in the

basement in a specially constructed vault .

An allotment for the transformer vault of

1 sq ft per guest room is usually adequate .

If very extensive use of electricity is

planned, the allowance should be checked

with the electric service company as a

precautionary measure .

PRELIMINARY SCHEDULE OF SPACE ALLOT-

MENTS AND FLOOR ASSIGNMENTS

The following example of applying the

statistics to a proposed typical commercial

hotel of 100 rooms is presented as a guide .

First the general data indicate the over-all

characteristics of the hotel . These data are

followed by more specific space allotments,

which adhere closely to the typical values

shown on the graphs . Items marked with

an asterisk have been added to furnish de-

sired areas for which no graph was given ;

items designated by a question mark may

be omitted if the size of the hotel or other

considerations do not warrant the area . In

addition, the floor assignments are desig-

nated as follows : basement (B), ground

floor (G), and typical guest floor (T).

Since many of the hotels in this survey

were planned without certain desired areas,

SPACE ALLOTMENTS AND FLOOR ASSIGNMENTS FOR TYPICAL HOTEL OF 100 ROOMS

897

General data and approximations

Height of building above ground (ground floor plus 6 typical guest 7 stories

floors)

Ground-floor area 10,000 sq ft

Typical guest-floor area 6,000 sq ft

Guest rooms per typical floor, 17 rooms

Stairways on the typical floor, 2 stairways

Elevators (1 guest and 1 service car) 2 elevators

The first four factors listed above are of course all interrelated and must be organized

as a compatible group .

Productive Nonproductive

area, area,

Public space sq ft sq ff

Lobby and front office 1,100(G)

Lounge 600(G)

Corridors adjoining 200(G)

(total of above, 1,900 sq ft)

Men's toilet for guests 150(G)

Women's toilet for guests 100(G)

Women's restroom for guests 100(G)

'Coat checkroom 120(G)

'Bellman's checkroom
40(G)
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it is well to make a liberal estimate of the
total ground-floor area .

The above schedule shows a preliminary
estimate of 59 per cent productive area and
41 per cent nonproductive area, which is
a more favorable ratio than is generally
realized in practice .

During the preliminary planning stage,
it may be decided fo allocate the 1,500 sq
ft area to the coffee shop, thus eliminating
the main dining room and reducing the
size of the main kitchen by about 250 sq
ft . The banquet-ballroom, together with its
three auxiliary rooms, might be omitted or,
if demand for these facilities is assured,
placed in the basement . The laundry would
probably be omitted, although it was
placed in the schedule as a possibility .

From the standpoint of efficiency, it
might be convenient to have almost all
areas on the ground floor . However, to
make the ground-floor and basement area
approximately equal, those areas desig-
nated (B) have been consigned to the base-
ment .

Thus the area of the ground floor in-
cluding 500 sq ft for stairways and ele-
vators, but omitting the 800 sq ft coffee
shop and deducting 250 sq ft from the
main kitchen, amounts to 10,590 sq ft . This
figure compares satisfactorily with the pre-
liminary over-all estimate of 10,000 sq ft
for the ground floor.

The area of the basement including the
banquet-ballroom facilities, but omitting
the laundry, and allowing 2,500 sq ft for
corridors and the like, amounts to 10,440
sq ft . This figure is about the same as the
ground-floor area .

The typical floor has 17 guest rooms.
Two stairways, the elevator shaft, and
maid's closet increase the floor area by an
equivalent of 3 guest rooms, making a
total area equivalent to 20 rooms per floor .
Ten rooms on each side of the corridor and
each room with an assumed average front-
age of 12 ft gives 120 ft as the approxi-
mate length of the typical guest floor . The
width is usually about 50 ft . Thus the area
of the typical guest floor (120 ft by 50 ft)
is 6,000 sq ft, which checks with the esti-
mate previously made under "general
data ."

The summary of areas is as follows :

6 typical guest floors, each

	

36,000 sq ft
6,000 sq ft

Ground

	

floor, figured

	

at

	

10,500 sq ft
10,590 sq ft

Basement, figured at 10,440

	

10,500 sq ft
sq ft

Total

	

approximate

	

floor

	

57,000 sq ft
area
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Productive Nonproductive
area, area,

Concession space

	

sq ft

	

sq ft
Barber shop

	

180(8)
'Valet shop

	

100(8)

Subrentol space

3 rented stores, (each 800 sq ft)

	

2,400(G)
3 storage rooms (each 200 sq ft)

	

600(8)

food and beverage service space

Main dining room (90 seats)

	

1,500(G)
Main kitchen

	

1,100(G)
Bake shop

	

200(G)
?Coffee shop (50 seats)

	

800(G)
Bar and cocktail lounge

	

750(G)
Private dining rooms (250 (- 500 sq ft)

	

750(G)
?Banquet-ballroom

	

1,400(8)
?Banquet-ballroom foyer

	

450(8)
?Banquet-ballroom storage

	

140(8)
?Banquet serving pantry

	

350(8)
Employees' dining room

	

220(8)
Steward's storeroom

	

400(G)
Beverage storerooms

	

180(8)
'China, glass, and silver storage

	

300(8)
Receiving room

	

180(G)
Garbage room

	

80(G)

Productive Nonproductive
area area

Guest-room space

	

sq ft

	

sq ft

102 rooms (each 250 sq ft ; including bath, closet and

	

25,500(7)
vestibule)

Auxiliary space (add 40 per cent of above for corridors,

	

10,200(7)
stairs, elevators, maid's closets, walls, and partitions)

General service space

Manager's office

	

140(G)
'Secretary's office

	

100(G)
Accounting office

	

150(G)
?'Sales and reservations office

	

140(G)
'Mimeograph room

	

40(G)

Linen room

	

350(8)
?Laundry (700 sq ft ; omitted)
Men's toilet and locker room

	

360(B)
Women's toilet and locker room

	

360(8)
Maintenance shops

	

400(8)
Furniture storage

	

250(8)
'Records storeroom

	

250(8)
'General storeroom

	

200(8)
Boiler room

	

600(8)

'Water-heater tank space

	

150(8)

Fuel storage

	

200(8)

Transformer vault

	

100(B)

'Refrigeration compressor room

	

400(8)

'Fan rooms, ventilation equipment

	

400(8)

Total productive area

	

33,980 sq ft
Listed nonproductive area

	

20,800 sq ft
Add for basement corridors, walls, stairways, and elevators

	

2,500 sq ft

Add for ground-floor stairways and elevators

	

500sq ft

Total nonproductive area

	

23,800 sq ft

Grand total of areas

	

57,780 sq ft
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By FRANK HARRISON RANDOLPH, P .E .

Hotel Planning Consultant and Professor of Hotel Engineering, Cornell University

A motel can be defined as any type of

sleeping accommodation designed and op-

erated especially for the traveler who

travels by car . It may be the most primitive

structure, or a virtual palace . It may be
called a cabin, a court, a lodge, an inn-

or simply a motel .

Growth of the motel business

Since their crude beginning in the

1920's, motels have had a phenomenal

growth, paralleling that of the automobile

and the highway . Long characterized by

small units located on the open highway,
motels are now growing larger and moving
into the fringes-and even the downtown
areas-of large cities . The average size,
which was only 15 rooms in 1952, had by

1959 increased to 35 rooms ; motels with

100 or more rooms are not uncommon

since large corporations have entered the
field. Motels are now considered part of

the hotel business . Many of the larger

motels provide the same services as hotels,
and it has become increasingly difficult to
draw a sharp line of demarcation between
them .

Essentials for success

The success of every motel is influenced
by three factors, all of immediate concern
to the designer : (1) Good location, (2) At-
tractive appearance, and (3) Quick, pleas-
ant, and economical service.

TYPE OF PATRONAGE

There are two main types of motel pa-

tronage : transient and terminal . The tran-
sient motorist, whether traveling on busi-
ness or for pleasure, generally has certain
predictable preferences . Primarily, he wants
ready access to his car and quick service .
The terminal guest (who may have been a

transient yesterday at another motel) has

different preferences because he has

reached his destination . He wants pleasing

surroundings and recreational facilities .
Some motels are designed primarily for

transients ; others cater only to the terminal
guest . Still others must be planned for both
types .

Commercial hotels normally derive at

least 85 per cent of their room sales from

persons traveling on business . The city
motel, in the absence of conflicting data,

should expect about the same . As a

typical example, a 40-room motor court,

although 2 miles from the center of a good-
sized city, found that business men sup-
plied 85 per cent of its annual business .
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And it was a popular motel-its overage

of 80 per cent room occupancy for the year

was nearly 10 per cent above the national

average .

Business travel is much greater in volume

than vacation or pleasure travel . The vol-

ume of business travel is, moreover, fairly

constant throughout the year : only 25 per

cent more business travel takes place in

summer and fall than in winter and spring .

Vacation travel, however, is two to three

times greater in summer than in winter. This

extreme fluctuation in the volume of busi-

ness makes it extremely difficult to operate

profitably a motel catering solely to vaca-
tioners . Most motels of over 50 rooms need
almost 50 per cent occupancy to break

even . Thus some molels find it necessary to

shut down during the off-season to reduce

the loss . Real estate taxes and building

depreciation, of course, continue neverthe-

less .

Vacation trips are taken by over 75 per

cent of our adult population, but about 60

per cent of these people do not always

go to the same place . The most popular

vacation destinations in the United States

are Florida, California, New York, and

Michigan (in that order), Roughly two-

thirds of all vacation travel takes place

during the summer, and the average vaca-
tion travel period is two weeks .

There is a definite need for more ac-

ceptable motels for people in the middle-

and low-income groups . A new motel

should guard against pricing itself out of

the market. The designer should be espe-

cially careful that construction costs do not

result in prohibitively high rental rates,

FEASIBILITY

Determining the probability of financial
success for a project is recommended as
the first step in planning . A dependable
business forecast, based on local controlling
conditions, should be made by a compe-
tent concern . This forecast should determine

whether there is adequate need for a

new motel and should give a general in-

dication of the number of guest rooms and

the type and extent of services to be pro-

vided . The forecast should be followed by
selection of the site, working out of the
financial plan, and finally, determination of
the functional scheme : the number, types,
and sizes of guest rooms, public spaces,

and food and beverage facilities, the type

of building construction, and the extent of
mechanical services . Only after these pre-
liminary steps have been completed is the

project ready to be started on the drawing

boards . Otherwise, much time, money, and

effort may be lost in developing specific

ideas that are impractical and yet difficult

to discard .

Basic economic survey

Many factors will require careful study

by a qualified financial advisor, such as a
firm experienced in hotel and motel ac-
counting . Ever-increasing costs of construc-
tion and operation are vital considerations .
The rapidly expanding and shifting pattern

of major highways should be evaluated for

its effect on the site . The possibility of an

overabundance of motels in the area must
not be overlooked . The soundness of the

title to the land may be questionable, The
decision of whether to purchase the land,
build on leased land, or select a sale-and-

lease-back arrangement may well have a

considerable effect on taxes .
It will aid greatly in planning to have in

advance an idea of the type of traveler
expected, the probable length of his stay,
and the seasonal fluctuations expected in
the volume of business . Such a survey is
unquestionably a help in determining the
financial feasibility of a project . Seasonal
variations may require a break-even point
at close to 50 per cent occupancy .

Horwath & Horwath, Hotel Accountants
and Consultants, stress the importance of

determining (1) the rate of economic
growth of the area, (2) the probable future
development of the community, and (3) the
status of existing or contemplated transient
housing and feeding accommodations .

LOCATION

Site location is of paramount importance .
Geographically, it should be at the end of
a day's run for the motorist in order to
attract transient business . The average mo .
torist is not interested in stopping for the
night except at the end of his day's run,

so the site should be a day's run (or a

multiple of this) from one or more reser.

voirs of potential transient business . The
typical motorist covers about 300 miles in

a day, plus or minus up to 100 miles, de-

pending upon personal preferences and

highway conditions, which need individual
analysis for a given area . Obviously the
motorist will travel considerably farther in
a day on limited-access express highways
than on the usual improved routes .

Traffic surveys showing the daily volume

are of value only if they indicate the num-

ber of potential customers passing the site
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during the critical few hours of the end of
the day. The total 24-hour volume of trucks,
local passenger traffic, and whatever else
comes along means very little . A tally of
all passenger-car license plates that passed
in each direction during the end-of-the-day
period, disregarding, if possible, those is-
sued within a radius of about 200 miles,
would give the most helpful indication of
potential business for the day or days on
which the count was taken. It would give
no guarantee of volume, however, for an-
other season or for future years.

Major highway routes are constantly
changing, both in pattern and in condition .
An excellent location today can become al-
most worthless next year because a new
highway has bypassed it, taking virtually
all of its long-distance passenger traffic .
Or the condition of a long major route
might be so greatly improved that, al-
though the motel was formerly a normal
day's drive from a potential reservoir of
transient business, it would now be reached
by most potential customers by midafter-
noon-at least two hours before their stop-
ping time . Future highway conditions are
difficult to forecast, since highway plans
are often changed for unpredictable rea-
sons with disastrous consequences for the
motel, which may become virtually stranded,
Careful checking with all the various plan-
ning agencies, especially the State highway
department, is a precaution that must not
be overlooked . Indeed, selection of the
proper site requires the combined judg-
ment of persons in many fields . The State
highway department can forecast traffic
characteristics . The chamber of commerce
is familiar with recent civic development
and building and population trends . The
real estate broker knows land values . The
construction engineer can report on soil
conditions, excavation, and drainage, and
indicate probable difficulties in building .
The architect experienced in motel design
will have a wealth of practical advice . The
accounting firm that made the economic
survey should be satisfied that the site is
properly qualified . The finance company or
bank that is to loon the necessary funds
must be convinced of the apparent sound-
ness of the venture . If a particular site is
vetoed by any one of these qualified
parties, the success of the enterprise must
be considered open to serious question .
There is no satisfactory substitute for an
excellent location that meets these various
criteria .
When the typical motorist, thinking he

has travelled long enough for the day, rea-
lizes there is some difficult driving a short
distance ahead, and then encounters on
attractive motel, he will be nicely condi-
tioned to decide to stop for the night. The
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difficulty may be the heavy traffic of a
large city, a winding road over a mountain,
or a tedious long stretch of road through
barren country-something he would rather
postpone until morning. Situating the motel
suitably in advance of such an obstacle con
be definitely rewarding (Fig . 1) .

Some motels successfully intercept the
traveler just outside a city where he had
thought to find lodging (Fig . 2). If several
motels are already grouped along the high.
way leading into a city, a new motel can
be expected to be more successful if it
joins the group than if if selects an isolated
location . Prospective guests tend to be
favorably impressed by a large group of
motels, which by its very magnitude sug-
gests abundant hospitality and a popular
motel area. Once he stops, the traveler is
almost certain to stay at one or another of
these places (Fig . 3) .

If possible, the motel should be on the
right-hand side of the road, especially if
traffic is at all heavy, since drivers would
rather not make a left turn (Fig . 4). If the
highway curves, place the motel on the
right of a left-hand curve, so that it will be
directly in line with the driver's vision
(Fig . 5). If the site selected slopes upward
from the highway, the hillside location of
the motel will add to its prominence (Fig .
6) .

The best motel site is the one with the
greatest appeal to the largest number of
potential customers . The site should of
course be plainly visible from a distance .
Highway intersections are often excellent
places for motels . Approaching motorists
will already have reduced speed and be
prepared to stop, and can readily size up
the situation before reaching the intersec-
tion . The order of preference of several
possible site locations at an intersection
may be influenced by such factors as the
slope of the land and the presence of
existing or future buildings (Fig . 7, 8, 9) .

If travel is about equal in both direc.
tions, the motel should aim for those who
ore going rather than those returning, be-
cause of the opportunity for repeat busi-
ness . Twenty-five per cent of the guests of
some motels are repeat customers.

If a town is bypassed by the main traffic
route, the motel may be placed on the
right-hand side of the rood leading to the
town, but should be plainly visible from
the main highway (Fig . 10). If two towns
are not far apart on the highway, the motel
should be placed to intercept the major
volume of traffic before it reaches either
of them . Putting the motel between the
towns generally proves unsatisfactory, since
most motorists would not be in the mood
for slopping on such an in-between stretch
(fig . 1 I) .

It is important fo determine well in ad-
vance whether the highway department
will permit the desired location . Encroach-
ments, set-back regulations, deceleration
lanes, and access drives must all be con-
sidered. The highway department may not
permit direct access from deceleration or
acceleration lanes. Definite approval of
specific plans should be obtained from the
authorities at a very early stage in the
planning .

Advance signs advertising the motel and
directing the motorist are essential . Often
the authorities have very severe restrictions
on the placement of such signs, therefore,
sign locations must be assured and permis .
sions obtained before the site may be said
to be satisfactory .

TYPE OF MOTEL

Motels can be differentiated by their to-
cation and purpose. The most common
types are as follows :

1 . The city motel is built in town or on
the edge of town . It is intended primarily
for commercial travelers with business in
the downtown area . It generally involves
expensive land, a restricted site, and a
structure at least three stories high . Nearly
the entire site is used for buildings and
parking.

2 . The motor annex, a relatively new de-
velopment, adjoins an existing hotel in the
city . Whether the motel emphasizes its
connection as an annex will depend on the
reputation of the hotel and its advertising,
location, services, utilities, supervision, and
maintenance staff .

3. The highway motor hotel furnishes
roomside parking for the traveler en route.
This type of motel is usually one or two
stories high, with a site of at least three
acres . If space permits, not more than 15
per cent of the site area is used for build-
ings and parking.

4. The resort motel is intended primarily
for guests who have reached their destina-
lion, and usually requires ample facilities
for recreation . Closing during the off-sea-
son may also be necessary. The site, ideally
spacious, can be small if necessary.
5. The airport inn is built at a major,

usually intercontinental, airport . A rela .
tively large and high-class operation, this
type of motel often has 150 to 300 rooms,
two-story guest-room buildings, and a site
of al least )0 acres . Business is supplied by
airline patrons, motorists, and guests from
the metropolitan area served by the air-
port . The size of such a motel permits full-
scale food and beverage facilities, function
rooms, and often as extensive recreational
facilities as are found in resort motels . The
location usually borders on the outlying in .
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dustrial area, within easy driving distance

of both the suburban residential area and

the city .

SITE PLAN

Pertinent factors include the size of the

buildings, the area for parking, size of the

site, contour of the land, and the extremely

important traffic patterns for guests, em-

ployees, supplies, and refuse . The ideal

arrangement should combine "pull" with

privacy-two items that are difficult to at-

tain simultaneously in any site plan . The

"pull" or drawing power of an attractive

appearance from the highway should be

converted to privacy for the guest after

arrival . Drawing power is linked with prox-

imity to the highway; privacy is associated

with quiet surroundings . Some compromise

must be made on the basis of the variety

of motel, the type of guest, and the site

conditions . One operator may want the

motel set far back from the highway ; an-

other may want the swimming pool right

out in front . The designer must know the

preferences of the motel owner and oper-

ator in order to produce the results desired .

If the motel is to be located on a high-

speed thoroughfare, it should have a front-

age of at least 500 ft . The motorist going

60 miles an hour will need about that dis-

tance to slow down comfortably in order

to turn off the highway .

For a small installation, the guest units

may be arranged in a U-shaped pattern

with a lawn area in the center and the

guest registration building at the middle

of the horizontal portion of the U (Fig . 12) .

The same arrangement can be modified to

provide unbroken construction, with every-

thing under one roof (Fig . 13) .

A crescent-shaped arrangement is often

quite appealing . The central registration

building may be flanked by guest units

(Fig . 14) . If built as a simple structure, this

arrangement usually takes the shape of a

half-hexagon (Fig . 15) . Or the motel might

be designed as a long, straight building,

with equal wings extending from the regis-

tration office (Fig . 16).

For some sites, a T-shaped structure

might be most suitable . With that design,

however, the service entrance can be dif-

ficult to locate (Fig . 17) . The L-shaped lay-

out is deservedly popular. Placing the

registration office toward the highway ex-

tends an obvious welcome to the motorist .

The sight of other cars in the parking area

will also be an inducement to the prospec-

tive guest . In addition, the garden and

pool area will be secluded, so that the

guest can escape the noise and confusion

of the highway (Fig . 18) . Or the position

of the L might be reversed, and the ground

areas adjoining the building attractively

arranged . The swimming pool, for example,

could be placed out in front as an induce-

ment to the traveler (Fig . 19) .

If the site is approximately square, and

located near or in town, the registration

office may best be placed at the tip of one

side of a U . This familiar solution is both

well-ordered and attractive (Fig . 20) . If the

site is longer and has access to a rear

street parallel to the highway, the U may

advantageously be broken by a driveway

connecting the streets . The driveway could

then be covered at the registration office

and access to the parking areas so ar-

ranged that control could be exercised by

the office over all arrivals and departures

(Fig . 21) .

A relatively long, narrow site on the

edge of town might be developed ad-

vantageously by setting the building back

from the highway and providing good

visibility, roomside parking, and efficient

traffic patterns (Fig . 22) . If the site were

somewhat deeper, the building might be

designed as a half-hexagon, with a garden

court and recreation area . Whether guests

would prefer roomside parking or an ad-

jacent garden court and recreation area

depends on such circumstances as the

purpose of their visit, length of stay, cli-

matic conditions, and the view from win-

dows not facing the court (Fig . 23) .

A large motel in the downtown area may

take the form of a hollow rectangle . The

example shown in Fig . 24 provides a wide

scope of services, including a restaurant,

ballroom, shops, room service, year-round

swimming pool, and an attractive central

garden area . Street-level parking is pro-

vided under the guest rooms . A similar pat-

tern is followed in the 68-unit motel shown

in Fig . 25 . The registration office, gift shop,

coffee shop, cocktail lounge, and restaurant

are located in the portions of the building

nearest the highway . The inner court pro-

vides parking space around an island lawn

with trees . This arrangement permits good

control of cars entering and leaving, brings

the cars near the guest rooms, and may

thus seem the obvious solution to parking

problems . The noise of cars arriving and

departing, however, often late at night or

early in the morning, will affect all guest

rooms facing the court, where the noise is

accentuated by reverberation . Also, the

headlights of arriving cars will rake the

windows facing the court . In northern cli .

mates, snow removal can be a difficult

problem as well, with the hollow-rectangle

arrangement .

The 150-room airport motel shown in

Fig . 26 uses the inside of the enclosure for

the garden, recreation, and swimming-pool

area, with parking facilities around the

outside . Business comes from both airline
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and motor travelers . Service is comparable

to that of large hotels in the city . The

circular building contains a dining room

and cocktail lounge on the ground floor,

and a second floor meeting room .

Individuality is an asset to the motel

illustrated in Fig . 27 . On a 03 of moderate

area, this motel has a convenient, covered

entrance for the motorist and on adjoining

circular restaurant building, backed up by

an L-shaped, two-story guest section . The

outside dining terrace overlooking the lawn

and pool is especially inviting with its

open, yet secluded atmosphere . Separate

parking areas are provided for restaurant

patrons and for guests .

A motel may be built on a narrow strip

of valuable land between the highway and

the ocean, as is frequently done in Florida .

The example in Fig . 28 concentrates the

three stories of guest rooms (with a double-

loaded corridor) perpendicular to the shore

line, providing an ocean view from every

room . All guest rooms have private bal-

conies . A garage in the semibasement

accommodates self-service parking . The

single-story lobby, bar, and coffee-shop

portion includes a dining terrace that over-

looks the circular outdoor dance floor, the

pool, and the ocean . The arrangement is

open, uncluttered, and inviting .

ROOM GROUPS AND PARKING

Designed for the convenience of the

motorist, each room of the motel should

have, if possible, at least one window with

a desirable view or private outlook on a

quiet area (for which landscaping may be

required) . Bathrooms and clothes closets

should be placed along the driveway side

of the rooms . The room layout should fol-

low the usual hotel guest-room arrange-

ment, with the central guest corridor re-

placed by an access driveway . Conven-

ience, privacy, and rooms that are both

quiet and cheerful are the objectives . The

shape, orientation, dimensions, and topog-

raphy of the individual site, of course, may

necessitate some deviation from the ideal

layout .

Ideally, one side of a row of guest units

would take full advantage of the view,

with the access drive on the opposite side

of the row . Bathrooms on the entrance

side would have small, high windows to

increase privacy and reduce noise, whereas

the guest rooms might have large picture

windows to capitalize on the view . An

extra doorway on the side with the view

might be desirable . (See Fig . 29, 31, 32, 34,

36, 40 .)

If the strip of land availabe for guest

units is narrow, either because of dimen-

sions or topography, the best solution is

generally to set the units well back from



Commercial

MOTELS

Fig. 23

Fig . 24 .

	

Manger Motor Inn, Charlotte, N . C . ;
Finn-Jenter, Architect

Fig . 25 . Travelers Inn, Fairbanks, Alaska ;
Edwin Crittenden, Architect

Fig . 26 .

	

Avis Motel, Midway Airport, Chicago;
Design, Inc ., Architect

Fig . 28 .

	

Pan American Motel, Miami Beach, Fla . ;
Carlos B . Schoeppl & Associates, Architect

Fig . 27 .

	

O'Hare-Chicago Motor Hotel, Chicago Inter-
national Airport; A . P . Swanson Associates, Architect
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the rood . The effect from the road will be
impressive (Fig, 40). If the strip were about
25 ft wider, better results would be ob-
tained by setting the guest units 25 ft
back from the parking area, and landscap-
ing the area between.
A level strip on a hillside, even as nar-

row as 43 ft, can readily accommodate
both a drive and a single row of parked
cars . Placing each guest room over its
parked car solves the problem nicely : The
cars are protected from the weather, and
each guest is provided with a private
balcony (Fig, 41). If the site continues
downhill, it may be desirable to sink a
guest room into the bank and park its car
on the roof (Fig . 42). This arrangement
provides privacy and a good view of the
valley .

If there is no desirable view and the
patronage will be mostly transient, the
more economical back-to-back arrangement
may be justified, despite its lack of privacy
and cross-ventilation . (See Fig. 30, 33, 35,
38, 46, 48 .) Two- or four-room units are
often arranged with parking space between
them, serving to break the monotony and
add visual interest (Fig . 30, 31, 34). An-
other alternative is a four-room unit with
all four cars parked in a row (Fig . 35).
Rooms on different levels may be ad .

vantageous, depending upon the topog.
raphy and dimensions of the site, and the
number of units required . Guests handling
their own luggage generally do not wel-
come climbing a full story height, but
seldom object to half that amount (Fig . 37,
45).

Corridors

An interior corridor will protect the guest
in bad weather and be a great help to
maid service . With protected inside cor-
ridors, a maid is customarily assigned 14
to 16 rooms; if only an outside entrance
is provided, one maid would probably
handle only 10 to 12 rooms. Moreover, a
single interior corridor will make it easier
for the management to exercise desired
control ; the guests, also, will probably feel
more secure .
On the other hand, if the only entrance

to a room is through an outside doorway,
the guest can enjoy the feeling of having
a private cottage . That feeling, however,
will be appreciably reduced if the open
corridor or public walkway is close to the
building and protected by an overhanging
roof, despite high windows, venetian
blinds, or similar remedial devices . Privacy
would be greatly improved by placing the
public walkway 15 ft or more away from
the building, with suitable planting be-
tween.
Compare the arrangement of two-story
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guest-room buildings with open corridors in
Fig. 46, with the one with interior corridors
in Fig. 47 . Note that the construction re-
quires floor slabs of the same width for
each . An advantage of the open-corridor
plan is that a quarter of the rooms have
direct access to parking, The corridors,
however, extend along the only windows,
and thus reduce the privacy of all the
guest rooms. The plan with the inside cor-
ridor offers greater privacy, better insula-
tion from outside noise, and full protection
from the weather for guests and maids.
Moreover, half its guest rooms have either
a private balcony or terrace .
A narrow site requiring two guest floors

to secure the necessary number of rooms,
may necessitate putting the building on
stilts, with parking below the guest rooms.
(Such an arrangement, however, increases
the building height, and adds unwelcome
stair climbing-or elevator problems .) With
two stories, two access drives are prefer-
able, one on each side of the building . If
two drives are not feasible, however, it is
possible to use a central driveway, a solu .
tion often employed in garages (Fig . 48).
Both guest floors can be served by an in-
ferior double-loaded corridor, or by open
corridors (one on each side) with a pipe-
and-vent shaft between the guest bath-
rooms.
Standard motels have not yet been built .

They have appeared, at times, on drawing
boards, but individual circumstances-site
conditions, food-service demands, and geo-
graphic location-invariably have required
adjustments. Before beginning the design,
the designer should thoroughly discuss with
the owner and operator such matters as the
choice between interior or exterior corri-
dors, single or double loading, long guest
buildings or two- and four-room units, and
one- or Iwo-story structures .

GUEST ROOMS

The motel guest wants much the same
things in his room as he would want in a
hotel. Reference should be made to pre-
vious pages concerning typical hotel rooms ;
types, sizes, design principles, and repre-
sentative layouts . A motel will often in-
crease the length and width of a similar
room by a foot or two, however, to provide
a greater spaciousness than would be
feasible in a commercial hotel in the city .
Some experienced motel operators say that
13 by 16 ft of net bedroom area is the
best minimum size for a room to accom-
modate two persons .

Kitchenettes

Motel guests who have arrived at their
destination often want cooking facilities on

a modest scale . If the motel will cater
primarily to overnight guests, however, the
probable demand for kitchenettes should
be determined by a careful study, involving
a check of other motels in the neighbor-
hood . Representative layouts including
kitchenettes are shown in Fig . 49 .
Complete factory-assembled kitchenettes

are available in 30 to 72-in. lengths . Fea-
tures included are a range top with 2, 3,
or 4 burners (either gas or electric), with
an oven underneath ; a sink, with a utensil
storage cabinet underneath ; and a work-
table area, with a refrigerator underneath .
A storage cabinet for china and nonre-
frigerated foodstuffs is usually provided on
the wall above the unit .
The kitchenette unit may be placed in

an alcove sized to fit it, with louvered doors
or an equivalent device to screen it off or
even lock it up when not desired by the
guests . Or a separate room might be
provided .

Wall partitions

Partitions between guest rooms should
be of any construction that will reduce
sound transmission by at least 45 decibels,
a reduction that is usually adequate . In
wood frame construction, 2 by 4's are
often staggered on 8-in . centers, with a
sound-insulating blanket between them . In
selecting the method of construction, the
designer should consider materials, labor,
suitability, fire hazards, transmission loss,
and cost,

Number of guest rooms

Several motel chain organizations have
made careful studies to determine the
minimum number of guest rooms that would
be economical to operate. Their conclusions
run from 64 rooms for the less elaborate
forms of operation to 100 rooms for those
organizations that intend all guest con-
veniences and services to be distinctly
superior .

SPACE ALLOTMENTS

Space allotments in motels follow, in
general, the pattern for allotments in
hotels . Data taken from over a dozen
motel plans were used to establish the
space allotments listed below. Considera-
tion was also given to the typical values
for hotels, as listed on previous pages.
Space allotments are directly proportional
to the number of guest rooms; the figures
provided below for a typical 100-room
motel can be adjusted to suit any other
size . (For a 60-room motel, multiply by
0.60; for 130 rooms, by 1 .30.) Other modi-
fications may be necessary to meet indi-
vidual requirements . No adjustment should
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Fig . 48
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Fig. 50.

	

Schematic layout for motel with full dining
serviceFig. 47

Fig . 46

Fig. 49

Fig. 45

Fig. 44Fig. 43

VIEW

Fig. 42

Fig. 41

Fig. 40

Fig. 39
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be made, however, for the manager's office

and the secretary's office, as each would

still need about the same area .

SPACE ALLOTMENTS FOR TYPICAL
100-ROOM MOTEL

Public space

	

Area,
sq ff

Lobby

	

1,100

Front office

	

100

Lounge

	

500
Corridors adjoining

	

300
Men's toilet for guests

	

140
Women's toilet for guests

	

120

Women's restroom

	

100

Coat checkroom

	

100

Concessions and subrentals

Rented stores

	

2,000

Food and beverage service space

Dining room (110 seats)

	

1,700

Coffee shop (70 seats)

	

1,100

Bar and cocktail lounge (50 seats)

	

800
Private dining rooms (75 seats)

	

900
Employees' dining room (20 seats)

	

260
Kitchen

	

1,300
Steward's storeroom

	

300

Walk-in refrigerators

	

150

Beverage storage

	

180

China, glass and silver storage

	

200
Receiving room

	

200
Garbage room

	

100

General service space

Manager's office

	

130
Secretary's office

	

90
Accounting office

	

130
Linen room

	

350
Laundry

	

600
Men's toilet for employees

	

100
Men's locker room

	

150
Women's toilet for employees

	

120

Women's locker room

	

170
Maintenance shops

	

600

Furniture storage

	

250
General storage

	

600
Boiler room

	

750
Transformer and switchboard room 150

Extra items (if needed)

Garage for motorized lawn mow-
ers and snow plows

Swimming pool filters, chlorino-
tor, pump, and heater

Storage for lawn furniture and
recreation equipment

food service is not a lucrative part of

the motel business ; money invested in

rooms would pay better dividends. The

motorist, however, will want food service
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handy; if not actually on the premises, then
only a step away . He generally dislikes to

go more than a few hundred yards to find

a restaurant . Therefore, unless adequate

food service is already adjacent, it is ad-

visable to provide it .
For the motel requiring strictly minimum

facilities, a good solution is the factory-
assembled roadside "diner" with a dozen
or more seats, which can be handled by a
single employee during slack hours. For the

more ambitious but still rather small motel
with little outside patronage, the best
solution may well be a coffee shop, possi-
bly supplemented by a bar. Such an ar-
rangement helps to keep investment and

labor costs within bounds . For the larger

motel, a dining room, coffee shop, and bar

with cocktail lounge may all be needed .
If the motel is near a city, private dining
rooms are usually added as well . Outside
patronage is necessary to make extensive
restaurant operations pay. The larger, more
spectacular motel restaurants may derive as
much as 75 per cent of their business from
persons who are not overnight guests (Fig .
50).

Motel restaurant facilities average about
Iwo seats per guest room . The ratio varies,
however, from one-half to three or more
dining-room seats per guest room .

Care should be taken in applying the
schedule of space allotments to ensure that,
if any food-service area is modified, the
effect on auxiliary facilities is considered .

The lobby should be designed to impress
the prospective guest favorably and bid
him welcome. The entrance must be easily
recognizable and accessible . If feasible,
the prospective guest should be sheltered
from the weather, from his car to the
entrance doors. Within the lobby, the regis-
tration desk should have a relatively cen-
tral location, for it is the main control point

of motel operation. If the guest, standing
at the registration desk, can look through
a large plate-glass window and see the
swimming pool, attractive landscaping, or
a scenic view, room sales will be greatly
aided.

Parking

Parking spaces, preferably in separate
areas, are generally required as follows :

(1) I parking space for each guest room
(may sometimes be reduced to 0.8 per
guest room); (2) 1 parking space for every
5 restaurant seats; (3) 1 parking space for
every 3 employees; (4) 2 parking spaces for

delivery and service trucks (in addition to
space for a truck at the service entrance).

These allotments, of course, should be
modified if circumstances warrant it . A
motel that is filled to capacity, with a good

restaurant, bar, and banquet business from

nonguests, may need 2 parking spaces per
guest room . On the other hand, a down-
town motel, with parking available nearby
and many guests arriving by taxi, might
get along with parking space equal to two-

thirds the number of guest rooms.
For the design of parking areas in gen-

eral, see the section of this book on "Park-
ing." Special requirements for motel park-
ing are discussed in the following para-
graph.

Parking stalls should be adequate for
the largest cars commonly used ; 19 ft is

the recommended minimum length . Plan-
ning for only medium and small-size cars
invites trouble . Parking stalls 10 ft wide
are recommended; where space is limited
9-ft stalls may be used, but this width
should be considered the absolute mini-
mum. Double stripes, 1 1/2 ft apart, between
the stalls will result in better centering of
the cars within the allotted space. Since
almost all motel guests unload baggage
from their cars, and reload it upon leaving,
adequate and safe space should be pro-
vided for this activity . Motel parking lots
planned for maximum guest convenience
provide parking stalls 11 ft wide by 23 ft
long, allowing 4 ft behind a 19-it car for
loading and unloading . Parking spaces
under buildings should be 11 ft wide and
have a clear height of 7 ft . In the design
of sidewalks adjacent to parking areas,
consideration must be given to the over-
hang of the car beyond the curb or wheel
buffer ; this overhang may be as much as

2t/z ft in front or 4 1/2 ft in the rear of the
car.

Entrance drive

The turnoff from the highway to the

motel should be at an angle of 30 to 45
deg; sharper turnoff angles are inadvis-

able . The driveway should be 20 to 25 ft

wide, and the radius of the curb on the

driver's right should be at least 50 ft . If

a restricted site frontage should require a

right-angle turnoff, then the driveway
should be 25 ft wide and the curb have a
30-ft radius . A curb radius of less than 30
ft is inadvisable under any circumstances .
A slope of 6 per cent is the usual max-

imum for turnoffs from state highways . A

slope of 12 per cent is customary for

ramps, but can be as much as 15 per cent.

The parking lot should be nearly level . The

central driveway may be crowned, with a

1 per cent slope to the edges, so that
persons on foot will find it relatively free
from water after rain or from ice in winter .

Gas station

Molels sometimes include a service sta-
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tion where the motorist can conveniently
obtain gasoline and oil, and possibly tire,
battery, lubrication, and car-washing serv-
ice . The decision of whether to include a
gas station, however, should depend upon
its being profitable in itself .

Swimming pool

About 50 per cent of the motels built in
1959 included swimming pools . The trend is

to provide pools, even in motels in the
downtown area of the city. Although the
pool may be actually used by only a mi-
nority of the overnight guests, many more
will enjoy watching the activities . Thus the
pool should be surrounded by o suitable
terrace a1 least 10 ft wide ; if a diving
board is provided, the terrace should be
20 ft wide in back of the board. Grass
areas beyond the terrace are also recom-
mended .
The motel pool should generally be of

the recreation type . A free-form pattern,
either kidney-shaped or oval, is usually
suitable, but of course is subject to topog-
raphy and the designer's judgment . The
minimum size recommended for the pool
is 20 by 40 ft, which is large enough for
about 15 people in the water and 20 to 30
bathers around the edge . One motel chain
prefers a 24 by 48-ft pool . Another chain,
operating motels of 150 rooms and more,
considers 35 by 75 it to be the minimum.
A separate wading pool is often pro-

vided-sometimes with spray fittings or a
small fountain to enhance its appearance .
A fairly wide terrace should surround the
pool, with benches on the terrace for
parents .

Toilet facilities for men and women
bathers should be accessible from the pool
area . Such facilities are required by low
in many slates . Provision should also be
made, within 40 f1 of the deep end of the
pool, for housing the necessary water fil-
ters, pumps, purification equipment, and
heater. A wafer heater con extend the use
of the pool over a longer season .

Other planning considerations concern-
ing the pool and surrounding area include
food and beverage service and adequate
illumination for evening activities .

The inclusion of a cabana club may be
considered, if there is sufficient local de-
mand . In addition fo membership fees, the
cabana club may bring other profitable
business to the motel. Since cabana club
members are not overnight guests, how-
ever, provision must be made for dressing
rooms, lockers, showers, and toilets . The

members will also expect an ample pool-
side terrace area with tables and chairs,
umbrellas, and reclining lawn chairs, in
addition fo the cabanas. The cabanas them-
selves, though, may serve as a windbreak,
and thus help to prolong the pool season .

Recreation areas

Although the pool will probably be the
most popular recreation area, a children's
play yard, and areas for adult games may
also be desirable . Some such games are
listed below; the dimensions indicate the
area for the game, including the usual
surrounding border.

Game

	

Width x length, ft
Shuffleboard 10x60
Clock golf

	

40x40
Croquet 50x95
Horseshoes 12x60
Table tennis

	

12 x 20
Tennis

	

60x120
Handball 30x45

Barbecue facilities may also be desirable .
An area of about 15 by 20 ft is generally
ample. The play yard for small children
should be enclosed by a fence. Suitable
modern equipment should be selected and
installed.

Indoor recreation facilities may include
a television room, one or more card rooms,
reading room and library, table tennis,
movies, piano, and electric organ. These
facilities should be discussed and decided
upon in the early planning stages, because
it is often impossible to fit them into a
completed plan at the last minute .

Landscaping

landscaping is important-it is one of
the things the guest sees first . Well-kept,
neatly defined lawns and drives will make
a favorable impression ; the parking ar-
rangement should be logical and practical.
Hard-surfaced walks should be so arranged
that lawns may be preserved; retaining
walls should be installed to prevent erosion
and enhance appearance . The right vari-
eties of trees will provide attractive shade.
Undesirable views should be screened by
dense plantings, trimmed hedges, stone
walls, or louvered fences .

Outdoor advertising

Signs are the most effective means of
attracting the attention of prospective cus-
tomers . Most people stop at a motel be-
cause they like its sign .

Signs should be neat, bold, brief, and

distinctive . Their message must be grasped
of a glance . The entrance sign should be
plainly visible a good hundred yards from
the turnoff, with letters at least 18 in . high .
Copy should be reduced to a bare min-
imum, and only unusual services advertised .
A distinguishing emblem, trade mark, or

coat of arms should be unique and easily
remembered . Select one that can be used
at the motel entrance, in the lobby, and on
stationery, menus, and souvenir match
books. Avoid using too many colors in a
sign . Simplicity is effective.

Signs should be durable and suited to
the climate of the location . Night illumi-
nation is essential, at least for the sign in
front of the motel, but care should be
token that guests will not be annoyed by
beams of light, glare, flashing off and on,
or other features that might bother a per-
son wanting to sleep . The sign at the motel
customarily has a "Vacancy-No Vacancy"
indication .

Heating and air conditioning

Guest rooms are best served by a central
plant, with individual room temperature
controls provided . A system favored by
some of the more experienced organiza-
tions circulates water through convectors
concealed beneath the guest-room windows.
The circulating water is heated in winter
and chilled in summer, the water tempera-
ture being varied in accordance with
weather conditions . Each guest-room con-
ditioning cabinet has a multispeed, man-
ually controlled, motor-driven fan to blow
air over the coils. The guest con regulate
the fan speed to vary the rate of heat
transfer .

Other parts of the building-such as the
lobby, restaurant, kitchen, and employees'
quarters-should be divided into "zones,"
according to their hours of use and type
of air treatment needed . Each zone will
have its own separately controlled equip-
ment to supply heat or air conditioning .
Air conditioning is supplied in the summer
for public spaces, restaurant, and bar facil-
ities frequented by guests . Ample exhaust
ventilation will be needed for the kitchen
and the employees locker rooms and
toilets . Care should be taken to avoid
having fo operate on entire zone of rooms
with short hours of use just to accommodate
one or two that will be used many hours a
day.
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BASIC GEOMETRY OF MOTEL SITE
PLANNING

The basic element of design in motel site plan-
ning is not the rental unit alone, i .e ., a living-
bedroom and bathroom, but the rental unit plus
a parking space, plus an access roadway, plus
a pedestrian walkway, plus a certain quality
which can be summed up in the term "amenity ."
This latter will include outlook, privacy, protection
from noise, and "character." All except the last
will usually imply space . In the case of outlook
one may visually poach on neighboring land, but
this will not in the long run be dependable without
control over the development of this land .

As the basic element of design is not simple
and easily defined, as might at first appear, so
in its use it may be equally difficult to classify
and analyze . Being composed of so many ele-
ments, it will vary greatly from one case to the
next. A change in one element will change the
whole balance of relative importance . We have
therefore attempted to simplify and sharpen the
most common requirements of this site geometry
by concentrating upon a typical rental unit strip
of near-minimum dimensions placed in a number
of different and typical situations to demonstrate
the considerations which should control the site
planning of a small roadside motel . These dia-
grams will also provide the data for a preliminary
quick check on site area and shape, as related
to possible density of development and efficient
utilization of the land with various types of plans .

The Rental Unit Strip Dimension This becomes the
basic planning element in these simple site plans,
is made up of the rental unit, a pedestrian walk-
way, parking space, and access roadway . Not
shown here, because too difficult to measure or
reduce to a type, is amenity space, which includes
outlook. The size of each of these elements will
vary from one case to another, but each dimen-
sion shown here is typical .

A Shallow Site Parallel to the Highway

	

This will
almost inevitably be best served by an elementary
type of strip plan with front parking . Such a site
is too narrow for the units to be turned at right
angles to the highway, and if they were moved
far enough forward for rear parking, the rooms
would be unpleasantly close to the highway (Fig .
1).

If there is an opportunity for some outlook in
the rear, even onto someone else's property, then
the plan can be greatly improved by keeping
access and parking on the highway side and
opening up big outlook windows to the rear .

A Narrow Site at Right Angles to the High-
way This must usually be enough wider than
the minimum strip dimension to allow for the side
yards normally required by local building and zon-
ing regulations . There is nothing to prevent one
or both of these side yards from being incorpo-
rated into the parking space (Fig . 2) .

For more intensive use of this sort of site, the
strip is normally turned at the end to form an
L . A corresponding wing might be added at the
highway end but is seldom done because it would
close off the motel from the view of motorists
on the highway . Such wings upset the parking
ratio of a typical strip ; space must be found for
these extra cars possibly at the rear of the wing
units .

From Motels by Geoffrey Baker and Bruno Furno ;
(ç; 1955 by Litton Educational Publishing, Inc ., New
York .
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Fig . 2 Fig . S

If the view to the rear beyond the lot line is
pleasant, then it would be better to do without
the rear wing . If the view is undesirable, the wing
can effectively close it off, and the inside of the
L can create an environment of its own .

For Greater Density

	

On a similar deep narrow
site at right angles to the highway, a common
plan is to pile the units two or more stories high,
facing outward from a central bathroom spine .
Access and parking is on each side, with access
balconies along the face of the upper stories,
so that pedestrian traffic is channeled immedi-

ately in front of the outlook windows, killing all
privacy .

The parking space must be enlarged to take
care of the units above the first floor . The side
yards can be usefully employed as part of the
parking area . But if the second-story access bal-
conies are reached by stairs at each end of the
rental unit block, then parking space for the sec-
ond-story units is most convenient if concentrated
in this same area at each end of the building
(Fig . 3) .

Fig . 3

Fig . 4

Fig . 1



Commercial

MOTELS

The Bathroom Spine Plan May Be Improved If
all parking space is concentrated at the highway
end of the long narrow lot, each unit has a private
fenced garden . Access is by a perimeter covered
walk (Fig . 6) . Plan suggested by Mayfair House,
Carmel, Calif .

If Parking Need Not Be at the Unit Entrance A
larger number of rental units can be fitted more
successfully onto a long narrow lot by concentrat-
ing the parking area at one end. Where the cen-
tral garden court becomes very narrow (Fig . 4),
the only way to obtain privacy of outlook is to

divide it down the center with screens or high
planting .

In the plan (Fig . 5), the disadvantage of a road
down the center is counterbalanced by the con-
venience of unloading baggage at the entrance .

Road Parking Strip and Carport Strip Compared
Alternating unit pairs and double carports gives
a longer but narrower strip than the conventional .
For a more spacious lawn and easier drive-in,
the carport strip is in practice usually made wider
than shown in Fig . 7.

It's the Corners That Count When a strip plan
is bent into a court, the more corners, the more
waste of space; often this is of small importance .
With parking on the outside front (Fig . 8) there
is space for a car outside the door of each unit .
With parking on the inside front (Fig . 9) there
cannot be space enough for all the cars expected
and corner units are left without parking stalls .
The visual values of the open corner could well
be combined with a road through, so that the
U becomes two L courts (Fig. 10). The larger a
plan, the less important are the corners.

The U Court Comes in All Patterns, All Sizes

	

As
shown in Fig . 11 .
a. Opens an attractive central garden court

to the highway, using this as an advertising fea-
ture .

b. Almost closed to the highway, is of less
advertising value, but guests have more quiet and
privacy .

c . By parking inside the U, the same number
of units can be packed onto a smaller lot. Noisy
and without privacy . Worst on a small scale.

d. For more units the U becomes E. Center
line does not have parking directly outside door
but can be served by inferior corridor or covered
walk .

Fig . 8 Fig. 11

Fig . 7

Fig . 10

Fig . 6

Fig . 9
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COMPUTER (EDP) FACILITIES

Many architects and engineers who design
office buildings will no doubt inevitably be en-
gaged by a client who expects to have a com-
puter, or more correctly electronic data pro-
cessing (EDP), system installed in his building .
While the needs for particular systems will
ordinarily be highly individualized and complex,
some general principles concerning the archi-
tectural and engineering aspects involved in
planning a building for these machines can be
set down . In this way, one who is faced with
the design of a building which will house an
EDP system may provide himself with some of
the background he will need for the more
detailed considerations he will be faced with
later .
The use of computers for scientific or en-

gineering calculations is well known. The use
of EDP systems for the automation of ordinary
business operations such as inventory con-
trols, bank operations, clerical functions, and
the like is also familiar .
EDP systems are highly demanding of the

architect and his consultants. The machines
refuse to function under conditions of high
humidity and high or low temperature which
employee might put up with . The installations
are heavy and place concentrated loads on
building floors . Large areas are required for the
placement of many of the systems, and for the
maintenance and servicing of the machines .
Electric power with low variations in voltage
and frequency must be furnished to the sys-
tems . Many of the systems require a raised
or double floor to accommodate the large num-
ber of cables interconnecting the machines .
Because of the nature of the problems involved
in the design of office building spaces for EDP
installations, an examination of some of their
more important aspects should be of value.
The architect working on an office building

which will contain an EDP system will naturally
turn to the companies that produce them and to
consultants who specialize in the field for
detailed answers to the specific design prob-
lems . However, an examination of some of
the more general and important aspects of
planning should give him some background
for later and more detailed study .

Electronic Date Processing System

The National Office Management Association
defines a computer as "a device capable of
accepting information, applying prescribed
processes to the information, and supplying
the results of these processes . . . from in-
ternally stored instructions, as opposed to
calculators on which the sequences are im-
pressed manually from tape, or from cards ."
This is to say that computers are devices

The material in this article was developed
from data supplied by the Data Processing
Division, International Business Machines
Corporation . White Plains, N.Y ., and Air
Research Associates, New York, N.Y . and was
Published in Office Buildings, McGraw-Hill
Book Company, 1961 .

which may receive their original instructions
from tape or cards, but which also store
required information within themselves . The
experts in the field have tended to use the word
computer to specifically describe devices
which perform problem-solving calculations
but to employ electronic data processing
system (EDP) or more simply, data processor,
to describe the general type of the devices.
The schematic floor plans in Fig. t give some

indication of the units which might be used to
make up three different electronic data pro-
cessing systems. In practice, numerous varia-
tions of the above are possible for different
purposes and problems . The plans shown are
not intended to be typical, but only to serve
as examples of some of the principles involved .

EDP Organization

In the simplest terms, an EDP system is com-
posed of four major parts: input, storage
(memory), processing, and output . In practice,
the input will ordinarily be in the form of
instructions sent to the machine by a person
operating a keyboard, from punch cards, or
from punched paper tape . The newer and more
sophisticated high-speed systems often employ
magnetic tape inputs . The storage or memory
units are all magnetic devices. They include
drums, disks, tape, and a system of magnetic
cores. The term "solid state machines" comes
from the basic characteristics of transistors.
Output components are similar to the input
devices. Results may be fed to keyboards,
punch cards, punched paper tape, or magnetic
tape . In addition, it is possible to feed the out-
put information to high speed printers .

Schedules and Timing

It is imperative that planning for an EDP instal-
lation should begin very early. Programming
of the operations the machines are to perform
often takes a year or more before the actual
components of the system can be selected . A
year or more will usually be required between
the time the system layout is approved and
delivery of the equipment. Architectural and
engineering considerations concerned with the
building itself require a certain amount of
time . The total number of months needed from
the time of the decision to install an EDP
system will, of course, vary with the individual
problems . But, in all cases, the complete
process will be spread over quite a long period .
It is imperative that adequate time be allowed.

General Requirements

The first consideration in the planning of an
EDP system is the provision of adequate space
of the particular kind required . Proper and
adequate power must be provided . Air condi-
tioning requirements must be determined
(often six times as much as for a normal office
will be needed). Space must be provided for
housing the air conditioning equipment . Ceil-
ings must be high enough to allow machine

installations and, more often than not, a hung
ceiling and raised floor will be necessary. The
floors must be designed for the high loads
to be placed upon them .
Work flow to other areas is highly important

in order to obtain the utmost efficiency . Flexi-
bility and expansion problems are acute, since
EDP has a way of outmoding itself very quickly .
Also, experience shows that many companies
begin with systems performing limited func-
tions but soon discover other operations that
lend themselves to automation .

Space Planning

The areas required for EDP installations vary
considerably . For example, one of IBM's more
limited capacity systems requires about 370
sq ft, while the same company's large system
may take up 3,500 sq ft . Actual space require-
ments for a given installation can be finally
determined only by a layout of the work flow
and of the machines themselves . In addition
to the space for the system proper, auxiliary
areas are needed for air conditioning equip-
ment, testing, storage, and the like . Space is
often required for printer form stands, card
files, work tables, desks. Storage must usually
be provided for permanent master document
files, EDP cards (or in newer machines,
magnetic tapes) . These areas should be care-
fully located to minimize unnecessary travel
time . A bulk storage room is usually required
for the storage of spare filters, transformers,
and other large parts.

Floor Strength and Construction

The units which compose an EDP system are
heavy. Point loads on the floor may often run
as high as 1,000 pounds . Even when the loads
can be distributed, it is usually necessary to
design the floors for 150 per loadings, or more .
As EDP installations become more common,
it may be feasible to construct some buildings
with all of their floors stressed for the loads
of these systems. In most cases, it probably
will not be economical to do so . In any case,
EDP system locations will require close study
and selection, followed by design for the load-
ings to be encountered.

Currently, the preferred method of solving
the load distribution problem is by the provi-
sion of a secondary floor raised over the build-
ing floor slab . An installation of this type may
have other important advantages : interconnect-
ing power cables and receptacles may be con-
cealed, yet remain easily accessible, the space
between the floors may be utilized for housing
air conditioning ducts or plenums, future
changes in the layout may be effected with a
minimum of lost time and expense, machines
may be added easily .

While a secondary floor with raceways may
be employed, a free access type, allowing com-
plete directional freedom, is preferred . This
type of floor is composed of square or rectan-
gular panels, supported at their edges on a
structural grid, and raised to the required
height on pedestals of metal or other material .
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Fig . 1

	

(a) Schematic layout of tape/disk storage EDP . III) Schematic layout of tape EDP system . Ic) Schematic layout

of card EDP system .

Air Conditioning

Electronic data processing systems require
very close control of air temperature, humidity,
and dust . If any of these is not held within cer-

tain prescribed limits, the machines cannot

perform . Thus, the provision of adequate air
conditioning is necessary . If the cooling of

an office space fails, its occupants might

continue to do their work, but EDP cannot .
Because of this, the recommended, and usual,

solution is the provision of a separate air con-

ditioning system serving the EDP system

alone . This system will be required to operate

on the cooling cycle all year round .
In many cases, the preferred location for the

EDP air conditioning system is in a room adja-
cent to the data processing machines them-

selves . However, if lines must be run to a cool-

ing tower many stories away on the roof, this

may prove too costly . In some cases, the tower

might be located on a ledge or setback roof .

Those who have had considerable experience

in the design of EDP installations recommend
installation of as much standby equipment

as possible . Since EDP rental or purchase
costs are so high, any time when the system is
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inoperative can be financially disastrous . It
will often prove more feasible to minimize
shutdowns through the use of standby equip-
ment than to risk costly delays .
There is considerable variation in the air

conditioning requirements of various EDP sys-
tems . For example, one comparatively small
system dissipates heat approximately equiva-
lent to five tons of air conditioning while with
the same company's large system, heat dissipa-
tion equals about 33 tons . The IBM 7070
requires about 11 tons of air conditioning .
When this machine is in operation, the tempera-
ture must be maintained in the 65 to 90"F
range, and the humidity between 20 and 80
percent . When inoperative, power off, the
limits are 50 to 110'F and 0 to 80 percent
RH . High efficiency filters are required for use
with these machines . If a mechanical filter is
used, it must be rated at a minimum of 20 per-
cent efficiency by the Bureau of Standards
discoloration test using atmospheric dust .
Electrostatic plate type filters must be rated
at 85 to 90 percent efficiency by the same test .
Special filtration will be necessary if the instal-
lation is exposed to corrosive gases, salt air,
or unusually severe dust conditions .
Companies producing EDP systems recom-

mend the installation of temperature and
humidity recording instruments . Through the
use of the records provided by these instru-
ments, it will be easier to ensure that the air
conditioning system is operating continuously
with the required efficiency. In this way, cor-
rect functioning of the electronic data proces-
sing system itself may be more nearly assured .

Acoustical Treatment

Many of the units in an EDP system produce
considerable noise . The worst offenders are
such components as the card machines, print-
ers, and blowers . For the comfort of the system
operators, acoustical treatment of the area
is desirable . The acoustical problems in an area
containing an EDP installation are similar to
those in other moderately noisy office building
areas and may be solved by the usual methods .
However, attention should be paid to the vibra-
tions set up by the machines . Floor and wall
construction should be capable of retarding the
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transmission of the vibrations of the machines
to other areas of the building .

Illumination

A minimum average general illumination of 40
footcandles measured 30 in . above the floor
is recommended by systems manufacturers
for all machine areas . Low levels of illumina-
tion are required for easy observation of vari-
ous console and signal lights . Therefore, direct
sunlight should be avoided . In larger installa-
tions, general lighting should be zoned, so that
portions of the lighting may be turned on or off
as required .

Vibration

An EDP installation ordinarily cannot be made
in an area that is subject to large amounts of
vibration . In general, the machines can with-
stand a sustained vibration up to 0.25G (G
- gravitationalgravitational acceleration) . Intermittent
vibrations somewhat greater than this can be
withstood if their frequency is less than 25
cycles per second . In more extreme cases,
steps for overcoming the problems may be
recommended by the manufacturers .

Electric Power

Data processing systems place heavy loads
on the electrical system of an office build-
ing . The system requirements for circuit
flexibility, the need for power source depend-
ability, and safety requirements further
complicate electrical design . Exact specifica-
tions vary considerably for various installa-
tions . However, a look al the requirements
for one system, the IBM 7070, might serve as
an indication of the general needs . The 7070
system operates on a 208- or 230-volt, 3-phase,
60-cycle supply, and requires approximately
37 kva . The source voltage may have a total
variation of a 10 percent of the rated voltage
including transient and steady state . Frequency
must be within -h-cycle . Both 60-cycle and
400-cycle power are distributed within the
system, the 400-cycle being produced by a con-
verter contained in the EDP installation. Line-
to-line voltage and frequency tolerances

within the system are the same as the power
source tolerances . Separate feeders from the
main distribution panel of the building are most
often used . However, if the building power
cannot be maintained within the tolerances,
a separate transformer or motor alternator
may be necessary . If a transformer is used,
it should be fed from the highest primary
source available . The data processing system
feeder should feed no loads other than those
of the system . The distribution panel for the
processing system should be located in the
EDP area . Ordinarily, all units of the system
are designed for cable entry from the floor or
from under the floor beneath each machine .

Lightning Protection

Manufacturers recommend that lightning pro-
tection be installed for the secondary power
sources of the systems in cases where the
utility company provides lightning protectors
on the primary, where primary power is sup-
plied by an overhead power service, or where
the area is subject to electrical storms or other
power surges .

Tape Storage

The use of magnetic tape for feeding and
receiving information from EDP systems is
rapidly becoming more commonplace . Tape
must be protected from dust, and from
extremes of humidity and temperature . Under
the usual conditions of frequent use, acetate
base tapes should be stored at a temperature
of 65 to 90'' F, 40 to 60 percent relative humid-
ity . If exposed to temperatures outside this
range (from 40 to 120 ° F) for more than four
hours, tape should be hermetically sealed
in dustproof containers, and subsequently
reconditioned in the atmosphere of use for a
length of time equal to the time spent outside
the use atmosphere. Other tapes (polyester
base and the like) can withstand temperatures
of 40 to 120 ° F and 0 to 80 percent R H .
When not in use tapes should be stored in

dustproof containers in a vertical position .
Tapes must not be placed in contact with mag-
netic materials or subjected to magnetic fields
of greater than 50 oersteds intensity .
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FUNERAL HOMES

By FRANK MEMOLI

The Site
The site for a funeral home should be located
strategically with respect to present and future
business patterns and be accessible by public
as well as private transportation . A quiet loca-
tion out of sight of hospitals and other organi-
zations that might find the view of a mortuary
objectionable is required, as is the availability
of cemeteries and churches . Utilities should
be readily obtainable .

In order to accommodate the building with
parking and landscaping, and to provide for
possible future expansion, a site 2 acres in
area with at least 300 ft of frontage is recom-
mended as minimum . Preferably the site should
run from street to street, but where this is not
possible, a corner location is acceptable .

The Building
Some specific recommendations can be applied
to the building as a whole . The building should
lend itself to future expansion in the event that
expansion becomes necessary . On the exterior,
provision should be made for exterior building
lighting and a dignified sign . All service areas
(loading, delivery, etc .) should be properly
screened from public view . If an elevator is
used, the loading dock must be at proper truck-
gate height .
On the interior, all service deliveries must

be accomplished without disruption of normal
operations . All doorways through which
caskets will pass must be at least 48 in. wide,
and the corridor system must be free of sharp,
narrow turns.

Parking
An ample and efficient parking facility is essen-
tial . It should provide parking space for one
car for every four places of seating capacity
plus one reserved space for the clergyman .
A reasonable amount of reserve land for future
perking facility expansion should be available .
The parking area should be freely accessible,

with separate entrances and exits . Separate
and clearly marked facilities should be made
available to different groups such as family,
cemetery, funeral service, staff, and visitors .
The area should be so planned as to facili-

tate cleaning, drainage, and snow removal
where appropriate .

Reception Area
This area is a focal point of the funeral home
and, while it affords access to all other areas,
it must also protect these other areas against
intrusion . It should have an air of comfort and
welcome . In the event that no foyer or vestibule
is practicable, this area will serve as a buffer
against weather, dirt, and noise . In some
instances it may double as a smoking lounge .

Adapted from Checklist for Mortuary Plan-
ning, by Dr . Charles H . Nichols, Director,
National Foundation of Funeral Service .Evanston, Ill .

The reception area should be a unit in itself,
relatively free and unencumbered, with all
unnecessary doors eliminated .

Consideration should be given to the desir-
ability of two reception areas-one for services
and one for business (Fig . 1 ) .

Selection Room
This room should be privately accessible from
the arrangement office and conveniently
located, especially for elderly or disabled
persons . It should be relatively free from noise
and other disturbances, protected from public
view, and unavailable to the merely curious.

In sizing the selection room, allow 60 aq ft
per casket to be displayed . The floor space
should be free from unnecessary partitions
and obstructions and the wall space relatively
large and unbroken . Windows are not a neces-
sity, but if provided, they should be screened
from public view .

Built-in display cabinets for garments and
urns may be necessary, as may be a separate
vault selection room .
As with all rooms into which caskets will

be placed, all doors should be at least 48 in .
wide .

In case of emergency, the selection room
may serve as an auxiliary chapel . It should
be designed with this in mind .

Reposing (or Slumber, or State) Rooms
These rooms should be readily accessible from
the preparation room, the chapel, and the
reception area and should be at least 12 by
14 ft in size . They should be adjacent to one
another, separated by soundproof folding
doors, for use in combination . When used
separately, each room should have reasonable
privacy and be individually accessible to call .
ers . The rooms may be of different sizes but
must all be sufficiently flexible to double as
chapels and to accommodate a variety of
religious rites . The reposing rooms must all
provide for attractive casket placement and
floral displays.

Preparation
This room should be located well apart from
public areas of the building, convenient in
terms of movement of bodies, and readily
accessible to the reposing rooms. If the prep-
aration room is not on the ground floor, an
elevator should be nearby . When sizing, allow
an area of 14 by 16 ft for each one-table room .
Each such room should contain sufficient con-
venient cabinet space, a sink or drain bowl
at the foot of each table, arrangement for an
aspirator, hot and cold water sources at the
head of each table, convenient sink and sterili-
zer, cleanup facilities (possibly including a
shower), and adequate clothing hooks and
storage space . In addition to these, facilities
for dressing and cosmetizing may be desired .
Room walls and floors should be tiled and floor
drains provided . Wherever possible, windows
should be omitted . Convenient and sanitary

facilities for refuse disposal are required and
provision for emergency power and lighting
may be desirable .

Chapel
The chapel must be directly accessible from
the main entrance or lobby and convenient
to the parking area as well as in terms of post-
service movement of casket, flowers, etc . A
minimum clear ceiling height of 10 ft 6 in . i s
required . The space should be relatively free
of columns and other structural elements. It
should allow for a wide aisle and a clear view
from all angles . The chapel must accommodate
all types of religious services, and in appear-
ance it should be sedate, dignified, and com-
fortable . Provision must be made for a pleasing
setting for the casket, a pulpit or rostrum oc-
cupying a dominant focal point, and an unob-
trusive but effective music system .

In addition to the above, the following ancil-
lary areas will be needed : a private family
room, a small study for the minister and nearby
areas for overflow groups, congregation of
pallbearers, and chair storage .

Family Room
The family room should be screened from
public view, have a private entrance and exit,
allow the family to see the casket, and enable
the family to be aware of all that is going on . It
should be large enough for the average family
with the possibility of being adjusted in size
to accommodate the occasional larger-than-
average family or to serve as a reposing room .
Rest rooms and first-aid facilities should be
nearby . The organ should be reasonably distant
from the family room .

Music Room
The music room should be located adjacent
to the chapel, with the sound source at the
front of the chapel but so designed as to pre-
vent extraneous noises from drifting into that
room . The musicians should be able to enter
the music room without disrupting services
and should have a view of the clergyman,
funeral director, or signal light in order to
follow cues. All music facilities will be located
in this room, with ample apace for organist,
vocalists, standby facilities such as a piano
or other self-sufficient instrument (in case of a
power failure), and storage for recordings if
used . Appropriate provision should be made
if services are to be recorded .

Arrangement Office
This office should be private enough to be free
of all disturbances during an arrangement
and should afford direct private access to the
selection room . It should be separate from the
general business office but in reasonable prox-
imity to it, and should be so designed as to
double in use for a second purpose . It should
contain a closet for wraps end have ready
access to drinking water and first aid .
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Fig . 1 Funeral home flow diagram .

Business Office

This area should be planned as a reasonably
soundproof central control post for the entire
operation . It should be readily but separately
available for those who come on business only
and should give convenient access to private
offices, if any . Typical activities which occur
in this office will be typing, filing, bookkeep-
ing, mailing, accounting, etc . A safe will be
required, as will sufficient storage space for
business records .

Minister's Room

This quiet, secluded room must be directly
accessible to the minister but to no one else .
It should afford direct access for the minister
to the front of the chapel . It should be a con-
venient place for the clergyman to review his
notes and to robe and disrobe . Toilet facilities
must be in close proximity .

Smoking Lounge

This room will be apart from the service areas
of the mortuary but may be combined with the
rest room facilities . It should be readily acces-
sible to visitors and convey an impression of
comfort and informality .

Rest Rooms

Like the smoking lounge, these rooms should
be apart from the service areas of the mortuary
but may be combined with the smoking lounge .

They must be conveniently located, especially
with respect to the reposing rooms, and acces-
sible to visitors .

Employee Accommodations

This area must be reasonably remote from the
public areas of the mortuary and should be a
place where employees can relax during off-
duty periods or periods of waiting (possibly
combined with the smoking lounge in smaller
establishments) . It should be equipped and
furnished for rest, relaxation, and recreation.

If employees sleep on the premises, the
sleeping rooms should he adjacent to this rest
area . If a man with a family lives on the prem-
ises, a comfortable apartment must be pro-
vided .

Storage Areas

A garage apart from the mortuary and equipped
for indoor car washing, general repairs, and
maintenance is required .

Dry, above-ground storage for caskets and
vaults must be provided and should be easily
accessible . Movement from this area to the
selection room should be direct .
A cool, moist room with a sink and at least

6 by 10 ft in size is required for flower storage
and should be equipped for the trimming and
proper care of flowers . It should have cabinets
for the storage of racks, vases, utensils, etc .

Provide a room for chair storage, preferably
off the chapel .

Provide a room or rooms for storage of

funeral items, preferably near the reposing
rooms .

Provide ample closets for miscellaneous
storage purposes, as well as adequate ward-
robe facilities throughout the building .

Provide permanent fireproof storage for
valuable records as well as ample storage
areas, accessible to the main office, for office
and printing supplies .
Provide separate storage, accessible to the

cemetery service trucks, for equipment .
Provide a general storage room for miscel-

laneous and catch-all purposes .
If necessary, provide storage facilities for

the short-term storage of bodies .

Utility Rooms

In most cases a mechanical equipment room
containing heating and air conditioning equip-
ment, set apart from the service areas, will
be required .

If desired, a woodworking or carpenters
shop can be provided, as well as an incinerator .

Special Facilities

In addition to required facilities listed above,
the following special facilities may be needed
or desirable : a crematory, a Columbarium,
a lodge room, a community or civic room,
kitchen facilities or coffee bar, guest apart-
ments, guest bedrooms or a single guest roorn,
a child's selection room, dressing and cosme-
tizing rooms, and an emergency power and
lighting system .
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AIRPORTS AND TERMINALS

By RICHARD M . ADLER, AIA, President, Brodsky, Hopf, & Adler, Architects & Engineers, P.C.

INTRODUCIION

An airport is like a total city devoted to dynamic
movement . It comprises many varied struc-
tures that facilitate passenger and cargo move-
ment, maintenance, and aircraft control, and
other structures that provide for auxiliary sup-
port functions . The very nature of an airport's
complexity makes it necessary to isolate its
segments for design purposes . It is therefore
the intent of this article to isolate primarily
the passenger functions and to discuss how
they tend to operate at an airport and what their
general relationships to a community are .

Airport Operations

First, all the movements and functions of the
passengers, the cargo, and the airline employ-
ees to and from an airport are regulated by a
printed schedule . That is, the action that each
discipline will follow is begun on the basis of
this schedule, and the passenger's actions
are based on the printed timetable of the airline
he has chosen to fly .
The cargo movements to or from the com-

munity are based upon the normal working
hours of the community . This working sched-
ule is generally in conflict with the flying
schedule of the airline . Therefore it requires
special correlation by the airline .
The employees' working hours are predi-

cated upon the functions of each discipline as
it relates to the schedule . Therefore, all major
elements of movement to and from the airport
tend to take place upon a preestablished, pro-
grammed basis . However, the technology
of the aviation industry changes so rapidly
that a secondary but most important consid-
eration arises . The technology can, overnight,
change the preestablished schedules, thereby
changing all relationships and movement to
and from the airport . This occurs in three ways ,

1 . The aircraft manufacturer has demon-
strated his ability to produce new aircraft with
greater speeds, capable of carrying a gross
load comparable to that of existing aircraft .
Therefore, with the faster aircraft, tune zones
that had one relationship now have another .
This then affects the predetermined schedule
and all the related disciplines .

2 . The ability to change and increase the
payload of the aircraft for both passengers
and cargo creates a new condition . This
requires a revision of function and all disci-
plines in order to accept greater numbers of
passengers and increased cargo movement
within a short period of time . It also creates
voids during other periods of the day .

3 . This condition results from both in-
creased payload and increased speed . This will
totally change the predetermined schedule .

Therefore, a constant program factor in the
development and design of all functions and
disciplines is the fact that flexibility for future
growth and expansion must be incorporated .
There is another factor to be considered

within the design program, and that is the on-
time record of aircraft as related to the printed
schedule. The actual arrival and departure
times are subject to weather conditions, me- Fig . 1

	

Aircraft range .
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chanical difficulties, and other special consid-
erations that will arise from time to time .
The extent of on-time arrival or departure

by aircraft and the extent of deviation from the
schedule must be carefully evaluated . The air-
lines themselves afford the best source of
information related to this problem . Although
the scheduling and on-time record is good, a
10 or 15 percent deviation can raise havoc at
an airport ; therefore, consideration must be
directed toward the capability of handling
the peak condition plus an overload factor
for deviation from the schedule . No two air-
ports function in the same manner . The over-

load factor must be evaluated separately . How-
ever, the designer must use caution end be
aware of the fact that peak capacity may be
reached only at two or maybe four hours a day,
depending upon the airport, and for the remain-
der of a 24-hour day, selected elements of the
airport operate at very low efficiency . Restraint
must be exercised to carefully control the
amount of structure that is designed so as to
provide an economically correct solution .
An airport functions as a transfer point be-

tween air vehicles and ground vehicles . There
are numerous types of air vehicles designed
for various functions . An examination of Figs .
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Fig. 4 Overall-length growth versus year .
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1 to 10 will show some of the types, their sizes,
their capacities, and their development trend.
The ground vehicles at an airport can take

many forms. They are motor vehicles utilized
es passenger cars, trucks, etc. ; rapid transit
systems of many descriptions ; and special
loading vehicles which can be utilized for
supplementary transfer within the airport
proper . The transfer point (passenger terminal)
is generally a building structure or structures,
and it is to its activities that we will primarily
address ourselves. However, the understand-
ing of the operation of this type building would
be incomplete without the knowledge of a
series of systems that must be correlated to its
activity .
The activity is divided into public and non-

public functions as an operating reality . The
public function for both arrival and departure
of passengers is described in Figs . 11 to 13 .
The nonpublic function is described in Figs .
14 to 16 .

Relationship to Community

The operation of the airport is no different
than the operation of a small city and is
inherently set in motion by economic factors .
It is also influenced by the fact that for the
traveling passenger, air transportation makes
the period of inconvenience considerably short-
er than it would be with other conventional
systems . However, an airport cannot be an
island unto itself, and it has a great impact
on a community. The very size of the airport
affects the surrounding community. The care-
ful planning of buildings and site location
afford the potential for improving the environ-
ment and economics of a community.
There are many problems of noise, air pollu-

tion, and ecological balance that can be mini-
mized or eliminated by proper site planning and
building design . The community is affected
by the working population of the airport, by
the introduction of new industry, and by the
economic impact of same .
The economic health of the airport and the

architect's attempt to stay within the bounds
thereby established cannot be overemphasized .
The successful operation of the airport will
demand total cooperation with the surrounding
community. It thereby follows that every effort
to establish proper working relationships
among the many varied systems within the
airport will be predicated upon a successful
relationship with the surrounding community.

GLOSSARY

AMENITIES: That part of a terminal building
housing convenience, service, and diversion
facilities for the passengers, tenants, and
public .

AVERAGE PEAK HOUR : The peak hour of the
average peak day. The peak hour is the one-
hour period of any peak day during which the
highest percentage of the day's traffic is
experienced. The average peak day is the
average of the top 37 days (10 percent) of a
year in terms of traffic volume .

BAGGAGE DIVERTER : A mechanical device
for transferring baggage from a moving
conveyor belt to a baggage claim counter
in such manner that the baggage is evenly
distributed along the baggage counter.

BOARDING CONTROL POINT: The point at
which a passenger's credentials are inspect-
ed to assure that he is authorized to board
a particular flight . Normally, this point is
located in the vicinity of the gate from which
the flight will depart .

Fig . 3

	

Gross-weight growth .

Fig . 2

	

Passenger-aircraft capacity growth trend .
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BOARDING PASSENGER : Any originating or
connecting passenger authorized to board
a flight .

CONNECTING PASSENGER: A passenger
who arrives on one flight only for the pur-
pose of transferring to another flight to reach
his destination . These passengers are
broken down into two categories : intraline
and interline passengers .

CUSTOMS: This is an area under federal
jurisdiction through which passengers
arriving from foreign countries are required
by law to pass in order to make a declaration
related to baggage which is accompanying
them upon entry to the United States . This
area is used for receipt of a declaration and/
or examination of baggage. If duty is re-
quired ; the customs agent will receive same
in the customs area . Special attention must
be paid to the design of this area because of
changing techniques of operation .

DEPARTURE ROOM : An assembly area,
including the boarding control point, located
at a gate position(s) for passaengers pending
availability of aircraft for boarding .

DEPLANING: Any passenger, cargo, baggage,
visitor, ate., which is related to the unloading
from an arriving flight .

DOMESTIC PASSENGERS : All

	

passengers
traveling in the United States or its territor-
ies are considered as domestic . Foreign
nationals within the confines and territory
require no special checking and operate as
domestics.

ENPLANING : Any passenger, cargo, baggage,
visitor, etc., which is related to the boarding
of a departing flight .

FIS : FIS is an abbreviation for Federal Inspec-
tion Services . It is utilized as an all-inclusive
term for the U.S . Public Health, Immigration,
and Naturalization Service, the Department
of Agriculture, and U.S . Customs.

GATE : A location to which aircraft are brought
for the purpose of discharging and loading
passengers and their baggage.

GATE CONCOURSE: An extension from the
main terminal building primarily intended
to provide protected access for passengers
between the main terminal building and the
gates . In addition to the passenger corridor,
the concourse may include airline functional
areas and minimum consumer services .

GROUND TRANSPORTATION : The indepen-
dently operated transportation vehicles
scheduled for passengers' use between air-
ports and the areas served thereby is called
ground transportation .

IMMIGRATION: This area is devoted to the
examination of passports of United States
nationals and aliens seeking to enter the
United States . Consideration for design
and function of this area must be correlated
with federal authorities .

INTERLINE CONNECTING(ION): A term used
to describe passengers and baggage which
arrive on the flight of one airline and depart
on a flight of another.

INTOWN TERMINAL : A facility located apart
from the airport, usually in the downtown
area of the city, at which passengers may be
processed, baggage is checked to passen-
gers destinations, and from which ground
transportation is provided .

INTERLINE CONNECTING(ION): A term used
to describe passengers and baggage which
arrive on one flight and depart on another
flight of the same airline.

IN-TRANSIT PASSENGER : If an international-
ly bound aircraft stops at an airport for
refueling or discharge of passengers and a
remaining number of passengers are to be
detained in the aircraft for another destina-
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Wingspan growth versus gross weight .

Fig . 5 Wingspan growth versus year .

Fig . 6 Overall-length growth versus gross weight .
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Fig . 8 Ramp area trend .

Fig . 9

	

Passenger doorsill-height trend .

tion, the convenience of providing a totally
segregated lounge facility may be warranted
for the continuing passengers . This facility
is referred to as an in-transit area . No FIS
inspection is required, but security of the
area is important.

LONG-HAUL A term used to define flights or
traffic which travel over a relatively long dis-
tance as opposed to those which travel over
a shorter distance. Normally, long-haul pas-
sengers arrive at their originating airport
earlier than short-haul passengers, carry
more baggage than short-haul passengers,
and are accompanied to or are met at the air-

port by more persons than short-haul pas-
sengers.

ORIGINATING PASSENGER: A passenger
who is starting his trip .

OUTBOUND BAGGAGE ROOM : The area to
which checked baggage of originating
passengers is delivered for sorting by flights
prior to its being dispatched to the aircraft
for loading .

PUBLIC HEALTH SERVICE : The function of
the Public Health Service is to determine
whether an arriving passenger will present
a health hazard to the general population .
This may require inoculation, special exami-

nation, and possibly quarantine . Design re-
quires correlation with federal authorities.

READY ROOM : An area adjacent to the nor-
rnal work areas in which personnel whose
duties are performed out-of-doors may
assemble, be protected, and from which they
may receive their work assignments . These
rooms should be concealed from public view .

SELF-CLAIM BAGGAGE: A method under
which passengers have direct access to
terminating baggage in a controlled area .
As passengers leave the area, an attendant
retrieves baggage claim checks and matches
them to strap checks to assure that passen-
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925gers have selected only baggage to which
they are entitled .

SHORT-HAUL : A term used to define flights
or traffic which travel over a relatively short
distance as opposed to those which travel
over a long distance . Normally, short-haul
passengers arrive at the airport of origin
later than long-haul passengers, carry less
baggage than long-haul passengers, and are
accompanied to or met at the airport by
fewer persons than long-haul passengers .

STANDBY PASSENGER : A passenger not
holding confirmed space but who is on hand
at departure time for space that might be-
come available .

TERMINATING PASSENGER: A passenger
who has arrived at his destination .

THROUGH PASSENGER : A passenger who
arrives and departs on the same flight .

TRANSFER BAGGAGE ROOM : The area to
which checked baggage of connecting pas-
sengers is delivered for sorting by flights
prior to its being dispatched to the aircraft
for loading . This may be combined with the
outbound baggage room at some locations .

UNIT TERMINAL : One of several functionally
complete terminal areas (which may be in
the same or several buildings) each of which
houses the activities of one or more airlines .

PRELIMINARY DESIGN PROGRAM AND DEVEL-
OPMENT CONSIDERATIONS

Before planning in any form can proceed, the
architect must establish a data bank and an
ability to retrieve pieces of information in the
most rapid manner . This includes all infor-
mation from participating airlines and all
programs on studies that may have been com-

plated by the airport authority . General eco-
nomic considerations must be examined and
the geographical site location evaluated. The
acquisition of the data, the digestion of same,
and the request for supplementary information
must be made at this time .
The architect must also make inquiries to the

governing agency as to the requirements of the
Civil Aeronautics Administration and all other
government agencies . The architect must
further recognize the assistance, advice, and
guidance by organizations such as Air Trans-
port Association, Airline Pilots Association,
and International Air Transport Association .
The most important single element that the

architect must provide for in his design is
flexibility, so that all elements of the system
may grow as required . In design and planning,
the following must have growth capability
on an individual basis without jeopardizing
the total relationship of the master plan . Park-
ing lots must be capable of growth within any
specific area as demands require, and public
transportation systems must be capable of
individual growth . Curb frontage must grow
on an independent basis . Baggage claim areas,
check-in areas, gate lounge areas, aircraft
positions, the number of aircraft positions----
any or all of these elements and the airline
operational areas must offer the capability of
independent growth to meet the changing
demands of the future .

The prime reason for this independence and
flexibility relates to the problem of aircraft
technology and the fact that the preestablished
schedules may change and, as a result, conges-
tion may become a problem at almost any
point in the terminal system . These two factors
make it mandatory that each element have a
built in potential for expansion.

Most of the airports and the terminal struc-
tures involved have been based upon a program
which is known as a traffic forecast . Most of
the terminal buildings have been predicated
on a "guesstimate" or a series of- criteria and
assumptions . These criteria and assumptions
are further based on the guesstimate of sched-
ule. It therefore follows that the architect
would be wrong to design a structure with
fixed parameters based on this information .
Flexibility must be inherent in each of the ele-
ments, yet both good design and economy
must be maintained . When all program informa-
tion has been collected and expansion flexibil-
ity has been planned for, the architect must
establish a first-stage program based upon the
scheduled opening date for the airport . He must
then relate this program to an ultimate date of
operation . The best method for this is through
the use of a computer model simulation .
The computer simulation can be established

by examining the maximum number of aircraft
movements that air saturation will allow and
correlating this with the maximum ground area
that may be available for the airport under
consideration. This data can now be related
back to the terminal building area for all func-
tional disciplines that pertain . The summation
of maximums and minimums will now serve as
a guide for the master plan of the terminal
building area . Since this analysis is extremely
complex, the architect should retain special-
ists in this area of endeavor .
Using the computer simulation as a working

tool, the architect can establish a preliminary
design concept or concepts and, in addition,
preliminary expansion stages for planning can
be established. The architect should not take
this preliminary work back to the computer at
this time . Instead, he must now test and ever-
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Fig . 10 Estimated jet exhaust characteristics ; breakaway thrust .
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Fig . 11

	

Enplaning passenger flow .
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Fig . 12 Domestic deplaning passenger flow .

uate critical conditions that can occur due to
changing technology, passenger growth, and
expansion, and the computer will allow him
to check each discipline of all the functional
aspects of the terminal area . This would
include all functions within tire terminal build-
ing, curb-side accessibility, parking require-
ments (both public and employees'), road
access and capabilities, public transportation,
etc . Either computer simulation or analytical
methods will establish time periods of conges-
tion traditionally referred to as ''average peak
hours ." The architect will carefully examine
the average peak hour so as to ascertain
simple, direct, and logical routes for all passen-
gers, including their baggage and their vehicu-
lar transportation . He should then take these
movements to the computer for analysis .

For example, assume that in the design of
the terminal, average peak-hour traffic prob-

lems relate to a time span of 1 1 A.M . and 2 P.M .
for arriving passenger flights . What will hap-
pen if, operating on the present city relation-
ships, new aircraft traveling at considerably
greater speeds become operational at this air-
port? It is very possible that the computer
simulation will show there is no effect, or,
quite the contrary, it may show that the average
peaking conditions may double up .
Taking into account the time frame, the archi-

tect will be further required to work with each
of the airlines to ascertain their method of
operation . How do they handle passengers,
baggage, cargo, amenities, food service, ramp
operations, maintenance, and their own per-
sonnel? He will then attempt to provide space
utilization compatible with the different users .
He will also establish those space needs
required by the FAA, the airport administration,
etc .

Another inevitable problem directly related
to the terminal building is that of providing
parking space for automobiles . The architect
must acquire from the operator of the parking
area a system of tariffs, including those that
will be applied to short-term, long-term, and
valet parking . Without the tariff indication,
it is impossible to determine the accrual rate
of vehicular parking . The accrual rate is the
factor that determines the number of parking
spaces that will be required . Any change in the
tariff or relationships of tariffs will change
the accrual rate and therefore will change the
parking space requirements .
As an additional factor, the architect must

consider employee parking and the congestion
that occurs during the shift changes . It there-
fore becomes necessary for the architect to
ascertain the general character of employment
practices by the airlines involved as it relates
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Fig . 13

	

International deplaning passenger flow .
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Fig . 14 Enplaning baggage .

to the schedule of time . Care must be exercised
in developing access for employees to the
terminal building .

In developing the passenger terminal, the
architect must recognize in the early phases
of planning that the new wide body type of
aircraft carries vast amounts of cargo . The
economics of the new aircraft require that a
sizable portion of its cargo-carrying capacity
be utilized in the transportation of passen-
gers .

Therefore the passenger terminal, if it is to
serve in the best interests of the airlines and
their equipment . must have the capacity to
store cargo for loading into passenger aircraft .
This is true for all types and sizes of passenger
terminal and will tend to hold for the small
terminal as well as major terminals . For with
tire greater use of the wide-bodied aircraft,
this is becoming standard practice .

Since the passenger terminal is the transfer
point between land and air, consideration must
be given to the geornetrics of the aircraft apron .
It should afford a great degree of flexibility
to include larger aircraft, aircraft nrix (different
types of aircraft), space required for ground
equipment, the storage of cargo, and the tech-
niques for loading people from the building
to aircraft .
Any passenger terminal system will rely

heavily upon the ability of the public to secure
information . It is therefore incumbent upon the
architect to give consideration as early as pos-
sible to the nature and types of information
systems that will be made available to the gen-
eral public, so as to guide them to their desired
locations .

Early planning must take into account fire
safety and access to the structure as well as
the probabilities of insurance premiums . The
fire hazards relating to the terminal structure
can be most readily identified as aircraft, fuel-
ing operations on the aircraft apron, public
area hazards, baggage room areas, and cargo
storage areas .

It is not unusual in smaller terminals for
secondary functions of the airline to be in-
corporated into the terminal building . These
may fall into categories such as in-flight feed-
ing, line maintenance, arid general office use .
The designer of the terminal building must

at an early date include significant analyses of
engineering considerations, as this will involve
boiler plants, air conditioning, electrical dis-
tribution, communications systems, waste
removal, and maintenance areas . Any rnechani-
cal system that is utilized must of necessity
have an alternate or redundant system so that
reliability of operation is guaranteed at the
airport .

GENERAL DESIGN CONSIDERATIONS

Figure 17 attempts to illustrate some of the
devices and systems which are available to the

designer . The selection of the appropriate
combination of elements will be predicated
upon the carrier who will utilize same, the com-
bination of carriers, the geographical site size

and layout, and the economic considerations

related to the total system development . All
these techniques are constantly being un-
proved and updated .

Dosign Solutions for Passenger Terminals

It is well to examine many of the historic tech-
niques that have been utilized in the develop-
ment of passenger terminals, as much can be
gained therefrom .

Consolidated Passenger Terminal In this illustra-
tion, the designer can examine the technique of
relating several airlines to a consolidated
single structure . This structure initially pro-
vides a simple transfer stage for ground vehi-
cles and air vehicles . The epitome of this and
the most efficient in operation would be a
simple airstrip with no more than a few air-
craft positions and occasional aircraft sched-
uled .
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Fig . 15 Enplaning cargo.
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Fig . 16 Mail cargo .

The effective use of the consolidated termi-
nal can best be measured by convenience to
passengers and efficiency of operation for the
airline . Major terminal complexes invariably
are multiples of this small, consolidated
group.

Finger Terminal (Consolidated)

Satellite Terminal (Consolidated) In these two
illustrations the designer can see the evolution
of a finger terminal and a satellite terminal
arrangement as merely an expansion of a con-
cept . Now the convenience to the passengers
has been questioned and the increased num-
ber of aircraft positions has been related as

closely as possible to the consolidated func-
tion . The evolution of these two concepts has
introduced many varied problems with the
single terminal . The problems are related to
ground transportation needs, access to the
building, prolonged walking distances, grave
limitations on the aircraft apron, and the fact
that all functional requirements for the airlines
are totally constrained because of the physical
arrangement .

Finger Terminals (Decentralized)

Satellite Terminals (Decentralized) By looking at
the next two illustrations, the designer can see
that decentralization offers the possibility

of lessening the constraint for the individual
airlines and allowing each airline to operate
within its own building, but it also causes diffi-
culties to the public in terms of rapid communi-
cations for the proper selection of a desired
location . The decentralization causes further
problems of interline transfers . While it also
permits some advantages of more aircraft
apron space, it does involve great demands
upon ground vehicle transportation, problems
which may possibly be solved by the use of
a rapid transit system .

Drive to Gate The next illustration shows a
drive-to-the-gate concept which is really the
simplest form of terminal, relating back to the
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Fig. 17 Terminal concepts . (a) Consolidated terminal . (6) Finger terminal (consolidated) . (c) Satellite terminal
(consolidated) . (d) Finger terminals (decentralized).
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Fig . 17 (cont .)

	

Terminal concepts . (e) Satellite terminals (decentralized) . (1) Orive to gate . (g) Mobile lounge .
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early consolidated terminal approach with a
minimum of passenger constraints . The suc-
cess of this terminal approach is dependent
upon a highly sophisticated information sys-
tem and a ground vehicle connection between
gates or related groups of gate locations .

Mobile Lounge The mobile lounge system as
a concept provides a consolidated terminal
with remote perking of aircraft, and this as a
system can operate efficiently and function
properly as long as the gate lounges are opera-
tive (this precludes allowing drivers of the
lounges the right to strike against the operator
of the airport) .

It poses problems in ground control on the
air side of the terminal building and requires
additional personnel for its total operation .
These illustrations show schematically the

design concepts that are in use in present-day
airports . They also point out their own ef-
ficiencies and their specific resultant problems,
none of which are insurmountable . It is appar-
ent that these basic concepts take many varied
shapes and forms in present-day use and that
combinations of concepts are employed . It is
also apparent that substitute methods of
ground transportation are in use for movement
within the terminal area and for remote air-
craft parking areas . However, no matter what
combination of systems is designed, to reach
a desired solution, it must be tested and
checked for the specific requirements of any
given airport for its present use and for its
future growth .

AIRLINE REOUIREMFNTS

The architect will carefully ascei sin from the
individual carriers their specific needs . This
information should be correlated to the year
of operations, the anticipated level of pas-
senger and cargo, operational growth, the
potential of changing route structures, and an
initial and future projected flight schedule .
Table 1 lists the basic data information that
is required from the airlines . There are many
additional technical information items which
are not listed here, but the designer will deter-
mine these by inference .

Each airline demands a distinctive visual
character that will make it readily identifiable
to the public . All too frequently the architect
tends to dismiss this requirement . The careful
integration of individual airline identification
in a total building design will assist the pas-
senger. An airline will retain many professional
consultants in attempting to carry a corporate
image systemwide, and it will spend consider-
able sums of money in order to achieve this .

Undoubtedly, not all corporate identity sys-
tems are in good taste . However one should
not dismiss the very special effort to achieve
a simple visual image that the airlines attempt
to achieve . Design judgment at this point is of
paramount importance .

AIRCRAFT PARKING SYSTEMS

The placement of aircraft on the aircraft apron
may be divided into two categories : push-out

operations and power-out operations . The archi-
tect should determine the general technique
that the airlines will utilize . The system they
select will have a great effect on the aircraft
apron area as well as the passenger loading
system that can be utilized .
Power-out operations will involve special

design considerations with regard to the wall
surfaces of terminal buildings and they will
require greater apron area . They will also call
for blast protection in the operational areas
of the terminal . This method of operation will
generally mean that fewer ground personnel
and less equipment are required .

The push-out operation requires the use of
expensive tractors and personnel to move the
aircraft out of its gate position before it powers
away from the terminal area . The push-out
operation does offer the advantage of requiring
less apron area . It also requires less square
footage at the terminal building because of a
reduced linear length .

Included in the date sheets is general infor-
mation related to the major types of aircraft
presently in operation and some information
related to future aircraft (Figs . 18 to 21) .

PASSENGER LOADING METHODS

The passenger is most vocal about the tech,
nique that an airline uses for loading the air-
craft . He responds rapidly to climatic condi-
tions and will inevitably express his distress to
the airport authority and the airline . Many sys-
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TABLE 1 Airline Statistical Data Requirements

1 . Estimated enplaning and deplaning traffic :
Figures on enplaning and deplaning passengers should be given separately .
a . Passengers-total number per year

Passengers -average day, peak month
Passengers-peak hour and time
Passenger characteristic (business, vacation, studentl

b . Interline passengers
c . Intraline passengers
d . Originating passengers
e . Air freight cargo-total tons
f . Mail-total tons
g . Baggage-total number per year

Baggage -average day, peak month
2 . Projected flight schedule :

a . City pairs
b . Originating and terminating
c . Time frame
d . Aircraft type

3 . Aircraft :
a . Number of gate positions
b . Number and type of aircraft for gate size design
c . Aircraft parking attitude

4 . Terminal building spaces :
a . Gate lounge-number and sizes
b . Baggage claim type and size
c . Amenities area
d . Operational facilities-type and sizes
e . Central ticketing facilities

5 . Automobile parking requirements (airline experience) :
a . Public
b . Valet
c . Taxis
d . Limousines
e . Car rental
f . Employees
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Fig . 18 Aircraft composite .

Fig . 19
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Fig. 19 (cons.)
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Fig . 20
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Fig . 20 (cont .)
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Fig . 21
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Fig . 21 (corn.)

terns have become available for passenger

enplaning and deplaning depending upon the

volumes of passengers, the economic consid-

erations, and the general climatic conditions of

the community. Any combination of systems

is available . The following chart illustrates

some of these systems (Fig . 22) .

GATE LOUNGE CONCEPT

The concept and functions of the gate lounge

are basically standard throughout the airline
industry . The basic functional requirements

are a ticket counter with all its communication
equipment, a secure or sernisecure seating area
with sufficient seating capacity to handle the
passengers, flight identification, last-minute

baggage drop, and circulation pattern which
separates the deplaning passenger from the
enplaning passenger (Fig . 23) .

However, each airlines requirements will

vary in accordance with its operation proce-
dures and level of activity .

Listed below are average sizes for gate
lounges as required by each type of aircraft .

Gate lounge sizes, sq ft :

1 . B-747 . . .8,000
2. L-1011 . .4,000
3. DC-10 . . 4,000
4. 82702 . . .4,000
5. DC-8 . . . . .3,500
8. B-707 . . . .3,500
7. B-737 . . . .2,000
8. B-727 . . . .2,000
9. DC-9 . . . . .1,500

These sizes are approximate and should be

used for preliminary planning only . Some of

the airlines prefer, for the wide-bodied aircraft,
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a separate ticket counter for the processing of

first-class passengers, and in some cases a

separate seating area is required . The type of

loading bridge that an airline desires will have

a direct bearing on the plan layout of the
lounge . For example, Fig . 22h and i dernon-
strates two different loading concepts for the

same type of aircraft . It is obvious that the
circulation pattern within the gate lounge for
these two types of loading bridges will be

completely different .

BAGGAGE HANDLING SYSTEMS

The need for a baggage handling system is

obvious, but the system techniques, sophis-

tication of equipment, and the desired cost

level for a system are extremely difficult to

evaluate .
Examination of trends becomes important

in the baggage analysis . Currently the busi-

nessman traveler will carry on one suitcase
which will fit below an airline seat and a gar-

ment bag of reasonable dimension which can

be hung in a wardrobe on the aircraft . Thus

he bypasses the baggage system . There is also

all the transfer baggage which can bypass the

check-in and claim part of the system .
It is not unusual for the volume of business-

men at a given airport to reach a 30 percent

level, and it can be anticipated that at least

80 percent of these businessinen will not

require any baggage check-in system . Nor is

it unusual for the volume of transfer passen-

gers to vary from 10 to 45 percent of the total

passenger load . Therefore, the selection of the

desired system will require a complete under-

standing of what percentage of the passengers

utilize the terminal facilities for the particular

airport .
The present-day averages of baggage that is

handled by the airlines ranges from 1 .6 to 1 .9

bags per passenger . This will vary depending

upon the airport and the airline for the type of

route structure that exists . For example, the

longer the stage length, the greater the prob-

ability that passengers will take several pieces

of luggage--although very long international

stage lengths show a reduction . Therefore, an

airline which has a route structure built basical-

ly of long stage lengths will handle a much

greater number of bags than an airline with a

route structure based upon short stage lengths .
In providing space for a baggage handling

system, the architect must have a complete
understanding of each airline operation and the
relationship of all the airlines combined . This
understanding should encompass the percen-

tage of baggage per passenger for originating,
terminating, and transfer (both interline and
interline) . It also should be related to the time
schedule and the peak conditions .
A baggage check-in system can incorporate

check-in points at a central ticketing counter,
at the gate lounge, at the curbside, and in a

parking lot . The parking lot or curbside check-
in provides the greatest amount of convenience
for the passenger and allows for quick accep-

tance of the baggage . This means that the rest
of the public space in the terminal area will

not be congested by baggage, taking floor

space while waiting to be checked in . The curb-
side check-in isolates the major portion of the

baggage handling with sky cap personnel and

not with airline agents .
A check-in system can be serviced by a

simple conveyor or a gravity chute . For large
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Fig. 22 Typical loading methods.

(d)

	

VA-s is the same as method Ic) above, however, it differs
only in that this diagram demonstrates a power-in, power-out

gate position .

(t)

	

This method shows a ,'etway which rotates into position and has the
capability of telescoping to accomplish the :.nterface between aircraft
of different sill height . This diagram demonstrates a power-in, push-
out gate position .

(b) From a two level terminal building the passengers walk down a flight
of stairs and then across the apron to the aircraft . This is an
intermediate phase in use, where the future development would employ
the use of jetways .

(a)

	

From a single level terminal building the passengerm waU acres a the
apron to the aircraft . This method is presently being employed by
many airports in use today .
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(e)

	

This diagram demonstrates a fixed jet way of short length and with a

small amount of telespo ing capability . This jetwa also has the capa-
bility of making some adjustments in sill height . The gate position

can only be a power-in, push-out condition .

(11

	

This method, which is used in some present-day airports, consists of

a trair. of carts iesigned to carry passengers or it may consist of the
use of buses to deliver the passengers to a remote aircraft parking
position . The terminal building can be either s ,)ne--level or two-level.

structure .

(g)

	

This method is known as the Mots :--unge and -onsists of an elaborately
furnished bus with a scissor lift end a telescoping front to achieve tire
interface lassween both the aircraft and the terminal building . The air-
craft is parked at a remote position from the terminal building .

(h)

	

This method is used for the wide-bodied aircraft and will accept the
B-71,?, the DC-1Q and the L-1011 . The two main corridors are fixed in
their location, however, the four short jetways nave telescoping capa
bility in order to achieve the interface with the aircraft . The gate
positior, requires a power-i-i, push-out. condition .

(i)	This method is also u9ed for the wide-bodied airoratt and will acc qrt
all three aircrafte as listed above . It is bared "on the concept of
a fixed corridor for access to the front two passenger doors and a
cantilevered jet way over the wing to reach the back door . Here again,
the gate position requires a power-in, push-out condition .

Fig . 22 (cont.) TYpical loading methods .
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Fig . 23 Typical gate lounge .

terminal facilities where there can be many
check-in points and more than one baggage
makeup space, a system can comprise fully
automated cars or pallets that move bags to
many destinations . This type of sophisticated
system is costly and, in order to justify its use,
it should be considered as a total system of all
baggage movement, from aircraft to passenger
and from passenger to aircraft .
The acceptance of baggage from the originat-

ing passenger at the terminal is complicated
by the acceptance of interline and intraline
baggage for the transferring passengers . A
large number of employees, for the amount of
baggage handled, are utilized in interline trans-
fers . Their route of travel by vehicle is frequent-
ly time-consuming . The transferred baggage
is processed in the same backup area as the
originating and terminating baggage, there-
fore space must be allowed in order to accom-

plish this handling . The volume of bags that is
to be transferred and processed must be deter-
mined in cooperation with the airline user . The
precise system used and its building space
must have the capability of expansion from the
initial operational level .
The selection of the correct baggage system

must also be correlated to the reverse flow of
baggage from aircraft to baggage claim. The
baggage claim system, by its very nature, pro-
duces an acute problem of baggage handling .
The terminating passenger from an arriving
flight expects to claim his baggage within a
short period of time . A peaking condition
occurs when a combination of flights arrives
within the same time frame . In contrast, the
originating passengers will generally arrive
at the airport over an extended period of time,
therefore dispersing the handling of baggage
over the same time period .

As larger aircraft, such as the 747, are
utilized in greater numbers, the peaking condi-
tions increase and decentralization of the bag-
gage claim system becomes more desirable for
the sake of passenger convenience and the
elimination of congestion .
Baggage claim devices can involve many

different shapes, forms, and methods of me-
chanical or manual handling of baggage. Figure
24 demonstrates the basic concepts that are
available . The designer can see from these
illustrations that the basic general technique
is to produce a great display of linear feet of
frontage so that passengers can readily identify
their bags and claim same .
The interface between the aircraft and the

claim area is still generally accomplished by
towing the baggage to the terminal building,
where a manual operation accomplishes the
placement of baggage on the claiming device.

943

Transportation

AIRPORTS AND TERMINALS



Transportation

AIRPORTS AND TERMINALS

The ability to retrieve bags from the aircraft
and transfer same to the terminal baggage
handling system is a key element in rapid and
efficient baggage dispersal .

The design of an automated system to trans-
fer the baggage modules to the building system
is technically feasible . This would eliminate
the towing operation and provide a faster
method of producing the baggage at the claim
area . It would also mean that the baggage could
be claimed in many different locations . How-
ever, this will depend upon the airline's
required time frame, passenger convenience,
and financial capabilities .

Baggage rooms must be handled with special
caution to make sure that sufficient quantities
of fresh air are provided if gasoline power
tractors are used . Sprinkler protection must be
provided and careful fire cutoff must be made
between the terminal proper and baggage
areas. Doors leading from the baggage room
to the outside should be automated and must
use rapid-acting equipment . However, it is
important to provide, on all doors, safety edges
which will prevent closure should an obstacle
be in the way. The design concept must incor-
porate the capability of future expansion, and
preferably this should be accomplished with-
out disturbing the existing claiming facilities .

Area Considerations for Baggage Systems

Enplaning Ballgsge As indicated in the flow
diagram (Fig . 14), baggage may be received
from three possible sources :

1 . Curbside check-in . This area must provide
convenience of tagging and usually some
mechanical conveyance back to a central bag
room .
2. Counter check-in . This will coincide with

the usual ticket counter in the main terminal
area. It is customary to provide mechanization
from an area directly in the back of the ticket
counter to the central baggage room .

3. Gate check-in . In small quantities, bags
are received at the gate . Bags must be checked
in at this point because many passengers
mistakenly believe that their suitcases will be
accepted for storage in the passenger portion
of the plane. A significant number of airline
passengers frequently use carry-on suitcases,
but unless such luggage can be stored below
the seat and out of aisle space, it must be
carried in the baggage compartment.

4. Transfer baggage. Additional bags will
be received at a convenient location adjacent
to the baggage room for transfer from other
airlines or the same carrier . All baggage rooms
which utilize mechanized equipment must be
provided with sufficient room for manual
handling in the event that service requirements
cause a shutdown .

Deplaning Baggage

	

For baggage claim areas,
a simple square foot calculation cannot be used
to determine the desired area, for there are too
many variables that influence establishment
of the proper layout . The basic terminal build-
ing concept will have a great influence on the
baggage claim design . A terminal building
which consolidates all the airlines into one
claim area establishes a different set of param-
eters than does a terminal building concept
where decentralization of airlines separates
the baggage claims for each airline . In some
decentralized concepts, airlines are now devel-
oping more than one claim area for each traffic
level . A terminal building which processes
international arrivals requires another set of
parameters for the establishment of the claim
area .
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In order to size a baggage claim area, the
architect must have the following information :
the number of passengers and the amount of
baggage that will be claimed within the peak
condition, the type of claiming device and its
physical size, its capacity, and its linear feet
of frontage . Care should be taken to determine
the actual working capacity of the claiming
device and not the theoretical capacity as
advertised by manufacturers. The architect
should also determine the desired type of
operation and degree of security required by
either the airline or the authority . With the
correlation of this material, the architect can
now start to size the claim area . For an interna-
tional arrivals system, the architect should
allow additional space for the queuing of pas-
sengers between the claim device and the
customs inspection system .

GENERAL CONSIDERATIONS

Needless to say, passengers who may be carry-
ing baggage should be offered such conven-
iences of design as automated doors, suffi-
ciently wide escalators, moving sidewalks,
and similar devices . At all times the analysis
of traffic flow, volume of passengers, and
direction of movement should be carefully
considered .

Air traffic passengers rapidly cross interna-
tional boundaries, and language problems
must be anticipated . The International Air
Transport Association has given serious con-
sideration to the language problem and has
attempted to develop a series of glyphs which
can frequently be used in lieu of bilingual
messages .
Telephone communication is a necessary

and important element in the passenger termi-
nal . In some instances this will require a tele-
phone communication center with bilingual
operators.
The terminal must also provide amenities

for the traveling public . These may include
any o1 the following list and such other items
as may be determined by a particular- locale :

Bank

	

Newsstand'
Berber shop

	

Observation deck
Camera shop

	

Parcel lockers'
Candy store

	

Restaurant and
Car rental agencies'

	

supplementary
Cocktail lounge

	

eating facilities`
Drug store

	

Rest room facilities'
Duty free shops

	

Shoe shine
Employee snack bar Showers/ dressing rooms
end cafeteria'

	

Teenage lounge
Flower shop

	

Telegraph (desk, phones,
Gift shop

	

or both)'
Haberdashery Telephones'
Hotel

	

Television lounge
Insurance vending'

	

Valet
Money exchange

	

Women's wear

In addition to the amenities, consideration
should be given to traveler's aid in large instal-
lations and nursery facilities adjacent to the
women's lounge in the main portion of the
facility . Medical and first-aid facilities should
be included in the passenger terminal if they
are not provided elsewhere in the airport .

An internal telephone system may be
required between the airlines, the operating
authority, and/or police authorities. The size
of the terminal building and the complex needs
of each user should receive consideration when
planning the telephone system .

'Considered essential by airline operators.

CURB FRONTAGE UTILIZATION

When designed correctly, curb frontage at the
face of the terminal building will function prop-
erly for a very high percentage of the time .
The curb frontage can be the failure point for
the entire terminal operation. It can cause con-
fusion, congestion, missed flights by enplaning
passengers, and become a safety hazard to
pedestrians if they must cross the road system .
The architect must devote considerable time

and effort to designing the curbside frontage
and the road system to it . Present design trends
and concepts have separated the enplaning
and deplaning road systems, but very few have
eliminated pedestrian traffic across these
roads. (See Figs . 25 and 26 .)

In the design of the curb frontage, the archi-
tect must consider all the forms of vehicular
movement, such as private passenger vehicles,
valet-driven cars, rental cars, taxis, and public
transportation (especially buses) .
To determine the quantity of curb frontage,

the following factors and assumptions must
be considered :

1 . All vehicles will require approximately
35 tin ft at the curb . This is a realistic interpre-
tation of the indiscriminate manner in which
vehicles tend to be parked .
2. The average time required at the curb

for passenger vehicles should be surveyed for
passengers by type of vehicle .
3. Duration time for valet parking will

exceed the standard for passenger cars in
order to provide time for an attendant to queue
the vehicle prior to its being parked and so as
not to impose a penalty on the need for curb
frontage . The total of parking queuing time is
estimated at five minutes.

4 . In order to compensate for heavy conges-
tion periods resulting from holidays, delays,
etc., occurring 12 times or more per year, it
is recommended that the working frontage be
increased by 30 percent beyond normal cal-
culations .

5 . The system of curb frontage must be
allowed for in the total master plan and thereby
its expansion from the initial operation.

6 . Under no circumstances should the prime
arterial circulation road be used as curb front-
age. Rather, a spur from the main road network
should be extended to the curb frontage .

7 . The curb frontage should be divided into
active and passive curb . The passive curb is
utilized for valet queuing or other long-term
uses such as bus connections .
8 . It is necessary to determine the average

peak vehicular traffic for both enplaning and
deplaning passengers . A graph or summation
sheet should be prepared . It is helpful if this
is done by 20-minute increments, and the
cumulative total peaking can be determined if
there is no separation of enplaning and deplan-
ing traffic . In the event that the enplaning and
deplaning functions are totally separated, the
summation peak will result in isolating the time
frame for the maximum parking demand as
well as vehicle peak of appropriate road . A
typical example of a chart is shown and the for-
mula to be utilized is demonstrated on p. 962.

Duration Schedule in Minutes lit no survey data
is available)

Enplaning Deplaning

Private cars . . . . . . . . . . . 2 3
Valet cars at curb . . . . . . . 3 3
Valet queuing . . . . . . . . 5
Rental cars . . . . . . . . . . 3 3
Taxis . . . . . . . . . . . . . . 5 5
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(a)

	

The baggage is transported from the aircraft to the
claiming device by a cart and is then off-loaded manually
by an attendent .

(b)

	

DIVERTER In this system the baggage is placed on a conveyor
at one end . A diverter moves back and forth along the
conveyor and disperses the baggage onto the claiming device .

(c)

	

CAROUSEL A conveyor, from underneath or from above,
delivers the baggage to a rotating carousel .

(d)

	

RACE TRACK A conveyor from underneath or from above,
delivers the baggage to a continuously circulating
conveyor, the length of which will depend upon the
terminal layout .

Fig . 24

	

Baggage claim systems .
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(e)

	

POD The baggage pod is removed from the aircraft and
delivered to the claim area . The passengers remove their
baggage from the pod .

(f) AMOEBA This system is an extension of the race tracK
system . The only difference being that the baggage is
manually loaded directly onto the conveyor by an attendant
behind a wall and out of view from the passengers .

(g) AUTOMATED This system consists of carts that are operated
yb a computer system . The passenger inserts his claim

ticket into a call box at a desired location, the cart then
delivers the baggage at that location .

Fig . 24 (cont .) Baggage claim systems .
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Fig. 25

	

Mechanized claim devices. SOURCE : Planning and Design Considerations for Airport Terminal Building
Development, Advisory Circular AC 150/5360-7, DOT, FAA, 1976.
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Fig . 26

	

Composite enplaning and deplaning working volumes at curb frontage .

TERMINAL AREA CONCEPTS

The following terminal concepts should be consid-
ered in the development of the terminal area plan .
Sketches of the various concepts are shown in
Figs . 1 through 4 . Many airports have combined
one or more terminal types .

a . Simple Terminal Concept

	

The simple terminal
consists of a single common waiting and ticketing

area with exits leading to the aircraft parking
apron . It is adaptable to airports with low airline
activity which will usually have an apron provid-
ing close-in parking for three to six commercial
transport aircraft . A simple terminal will normally
consist of a single-level structure with two to four
gates where access to aircraft is afforded by a
walk across the aircraft parking apron . The layout
of the simple terminal should take into account
the possibility of pier or linear extensions for ter-
minal expansion .

b . Pier Concept The pier concept (Fig . 1) has
an interface with aircraft along piers extending
from the main terminal area . In the pier concept,
aircraft are usually arranged around the axis of
the pier in a parallel or perpendicular parked
relationship . Each pier has a row of aircraft gate
positions on both sides, with the passenger right-
of-way or concourse running along the axis of
the pier which serves as the circulation space
for enplaning and deplaning passengers. Access
to the terminal area is at the base of the connector
(pier) . If two or more piers are employed, the
spacing between the two piers must provide for
maneuvering of aircraft on one or two apron taxi-
lanes . When each pier serves a large number

Planning and Design Considerations for Airport Termi-
nal Building Development, Advisory Circular AC 150/
5360-7, DOT, FAA, 1976.

of gates, and the probability exists that two or
more aircraft may frequently be taxiing between
two piers and will be in conflict with one another,
then two taxilanes are advisable . Also, access
from this taxiway system by two or more aircraft
may require two apron-edge taxiways to avoid
delays .

c . Satellite Concept The satellite concept (Fig .
2) consists of a building, surrounded by aircraft,
which is separated from the terminal and is usually
reached by means of a surface, underground,
or above-grade connector . The aircraft are nor-
mally parked in radial or parallel positions around
the satellite, which can have common or separate
departure lounges . Since enplaning and deplan-
ing of the aircraft are accomplished from a com-
mon area, mechanical systems may be employed
to carry passengers and baggage between the
terminal and satellite .

d. Linear Concept

	

In the linear concept (Fig . 3),
aircraft are parked along the face of the terminal
building . Concourses connect the various terminal
functions with the aircraft gate positions . This
concept offers ease of access and relatively short
walking distances if passengers are delivered to
a point near gate departure by vehicular circula-
tion systems . Expansion may be accomplished by
linear extension of an existing structure or by
developing two or more linear-terminal units with
connecters,

e . Transporter Concept Aircraft and aircraft-
servicing functions in the transporter concept (Fig .
4) are remotely located from the terminal . The
connection to the terminal is provided by vehicular
transport for enplaning and deplaning passen-
gers. The characteristics of the transporter con-
cept include flexibility in providing additional air-
craft parking positions to accommodate increases

in schedules for aircraft size, capability to maneu-
ver an aircraft in and out of a parking position
under its own power, separation of aircraft servic-
ing activities from the terminal, and reduced walk-
ing distances for the passenger .

CONCEPT COMBINATIONS AND
VARIATIONS

Combinations of concepts and variations are a
result of changing conditions experienced from
the initial conception of the airport throughout
its lifespon . An airport may have many types
of passenger activity, varying from originating
and terminating passengers using the full range
of terminal services to passengers using limited
services on commuter flights . Each requires a con-
cept that differs considerably from the other . In
time, the proportion of traffic handled by these
flights may change, necessitating modification or
expansion of the facilities . Growth of aircraft size
or a new combination of aircraft types serving
the same airport will affect the type of concept .
In the same way, physical limitations of the site
may cause a pure conceptual form to be modified
by additions or combinations of other concepts .

Combined concepts acquire certain of the ad-
vantages and disadvantages of each basic con-
cept . A combination of concept types can be ad-
vantageous where more costly modifications
would be necessary to maintain the original con-
cept . For example, an airline might be suitably
accommodated within an existing transporter con-
cept terminal while an addition is needed for a
commuter operation with rapid turnovers which
would be best served by a linear concept exten-
sion . In this event, combined concepts would be
desirable . In conclusion, the appearance of con-
cept variations and combinations in a total apron-
terminal plan may reflect an evolving situation
in which altering needs or growth have dictated
the use of different concepts .
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KEY
1

	

BOARDING DEVICE
2

	

PUBLIC CORRIDOR
3 DEPARTURE LOUNGE

SECOND LEVEL
4 SECURITY FACILITIES
5 OPERATIONS

GROUND LEVEL

Fig . 3

	

Linear concept .

Fig . 4

	

Transporter concept.
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Fig . 5

	

Medium-type air-passenger terminal .
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the Navy, Washington, D .C .
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This diagram demonstrates schematically the design concept of curbside off-loading
for private vehicles, taxis, limos, buses, and valet queuing space . The valet
queuing space is separated from the active curb frontage because the duration tiaQ
is much greater for the valet car than for other vehicles . The number of through
lanes will depend upon the amount of traffic that will pass during the peak condi-
tion.

Fig . 6

	

Curb frontage diagram.

Working Curb Footage Requirement Schedule

time duration
35 ft -"

	

routs

	

at curb . min .
(no . of cars) '

	

20 min .

	

35 ft

-- curb footage required
Example : Assume 40 private cars on the

enplaning road.

35 -1- 40 ,

	

20 `" 35

	

- 35

	

i

	

40 X 0.1

	

n 35
35 -.- 140
175 It of curb required

Note : After all vehicle types are calculated,
increase total by 30 percent .

PARKING REQUIREMENTS

The revenue that is collected from the public
parking areas of an airport is one of the air-
port authority's largest sources of income .
Therefore, the architect must devote attention
to the different types of parking and how they
function as well as to the amount of parking
required as based upon the accrual rate (turn-
over rate) .
The different types of parking are short-term

(metered parking), medium-term (one or two
days), long-term parking, valet parking, and
rent-a-car parking . Each parking area will
require a separate system for collecting reve-
nues in an economical and rapid manner . This
should be accomplished without requiring
policing .

It is possible to establish a formula for
determining the number of parking spaces
required, but this is complex and unwieldy as
it is based upon the passenger traffic and rates .
In addition, each airline and especially each
airport has a completely different route struc-
ture, and each community has a completely
different transportation environment . There-
fore computer analysis is recommended .
The route structure will affect the parking

requirements because the accrual rate will
vary from airline to airline . For example :
assume airline A and airline B have the same
passenger count per day . Airline A's route
structure is such that the majority of its pas-
sengers return within one day's time but, in

952

contrast, the majority of airline B's passengers
return in two or three days' time . Therefore,
it seems obvious that airline B will have a
larger parking requirement . However, now the
transportation environment must be examined .
What percentage of airline B's passengers will
leave a car parked at the airport for two or three
days in a public parking area? Or is there
enough money within the community that these
passengers will use the valet parking?
The revenue rate for each type of parking is

also an important consideration in developing
the total requirement . As the rates change
in relation to duration of parking, so will the
parking requirements . Therefore, when possi-
ble, the rates should be established at an early
date so that the parking space requirement can
be determined . Planning must include future
adjustments for changing rates .

Every airport has an inordinately large num-
ber of airline employees who also require park-
ing space . The architect roust devote attention
to this phase of the parking requirement . Care
should be taken to ensure that employees do
not take the parking spaces designated for the
public . An understanding of the shift schedule,
the number of employees involved, and the
amount of time that is required to complete
a shift is necessary .
The basic parking layout for both public and

employees is no different from that for normal
parking ; however, extensive consideration
should be given to all vehicular umvement
requirements to the parking area, around the
parking area, and from the parking area, so that
congestion is avoided . Consideration should
also be given to control of pedestrian safety
and vandalism within the parking areas .

INFORMATION SYSTEMS

Public information systems, unfortunately,
tend to become an afterthought of the prime.
airline information system that the airline
user feels he can afford . Little consideration
ties been devoted to the net effect of space
demands in presenting accurate updated infor-
mation to the traveling public .

There is no reason why the traveling public
should arrive at an airport when no aircraft is
available for departure . There is no reason for
visitors to the airport, expecting to meet
people, to arrive at the airport only to find that
there will be considerable delay in the arrival
of the aircraft .
The present technique of information dis-

persal is to utilize telephone communication
between the interested party requesting the
flight information and the airline . During
periods of airline operational difficulties, tele-
phone communication is often difficult and
frequently impossible to achieve .

The best medium presently available for
mass public information is television . Although
this has not been utilized to date, there are
presently many technical alternative methods .
Future terminal designs must initially include
dispersal of information to the public outside
the airport . If this is accomplished, the second-
ary functions of public information at the termi-
nal will be superior to present-day methods .

Closed-circuit television systems (CRT),
dynamic alphanumeric display boards, and
manual display boards are available . These
systems to a lesser or greater degree can tie
into an airline's internal information systems .
The internal nonpublic system is frequently

established so as to provide the many disci-
plines of the airline system with information
as to the number of passengers, seat availabil-
ity, in-flight feeding requirements, cargo
complements, etc . It is also possible for the
internal system to be directly related to the
airline reservation system so as to compare
actual condition of operation with preflight
planning . This enables an airline, via the use of
computers, to establish important levels of
information as related to actual operations
vs . Preflight .
Another information system which is re-

quired is a public address and paging system .
This plays an important role in last-minute
announcements but is frequently excluded from
tire amenity areas, thereby reducing the sys-
tem's effective use . Its importance during emer-
gency conditions warrants the cost of installs-
tion .
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AIRPORT CARGO CENTER AND ITS BUILDINGS

Interrelationships of Facilities
As the air cargo industry grows, the complex
on the airport designed to handle air cargo
becomes a significant element in airport plan-
ning and design . These facilities must provide
for the efficient transfer of air cargo between
surface transportation and aircraft . For larger
airports, the complex may include a number of
air carrier cargo facilities or multiple-occu-
pancy buildings .

Design Considerations
The elements that compose the airport cargo
center facilities and establish their character,
size, and configuration will depend on the level
of activity of the air cargo industry in the com-
munity served . The architect-engineer should
work closely with the air carriers, air freight
forwarders, truckers, and airport management
to determine what is needed, including any
special requirements peculiar to these facili-
ties . The resulting design must satisfy present
requirements and provide the flexibility neces-
sary for future expansion . Buildings should
be oriented, and land should be available to
enable a logical expansion plan .
The air carrier cargo facility is the core of the

cargo center, and the emphasis in this article
is on that facility . It may be treated as a single
building or combination of elements under one
roof sufficiently integrated to permit operation
as a single entity .
The design program, in the architect's vocab-

ulary, denotes the building user's space
requirements . It is one of the basic essentials
for a successful solution to the design of any
building . Fundamental considerations in
developing a program are the elements of the
building, the amount of space needed by each
element, and the relationships between the
spaces .

AIRPORT CARGO CENTER LOCATION

Importance of Site Planning.
The complex on the airport specifically de-
signed for the handling of air cargo is one of
the major elements on the airport . The airport
cargo center must be sited in a location that
will contribute to the efficient transfer of cargo
between surface and air transport . The selec-
tion of an appropriate site is the decision which
determines to a large extent the effectiveness
of the air cargo operation . The location of the
elements of the complex in proper relationship
to each other is of equal importance .

Location on the Airport
Four primary considerations dictate the selec-
tion of the site on an airport for the cargo com-
plex .

1 . Taxi distance from the most used run-
ways should be as short as possible, and yet

Airport Cargo Facilities, Federal Aviation Agency,
Washington, D .C ., 1964 .

there should not be interference with passen-
ger operations .
2 . The site should be readily accessible by

surface vehicles from the passenger aircraft
loading positions for efficient servicing of air-
craft carrying both passengers and cargo .
3 . The complex should be readily reached

from all access roads to the airport to assure
noninterference of vehicular traffic with
aircraft movement areas .
4 . Adequate space should be allowed for

expansion of air cargo operations without
encroaching on other airport functions, partic-
ularly without interfering with the expansion
of the passenger terminal .
These four primary considerations indicate

the general relationships with other functions
and activities . They require extensive study to
determine the degree to which they can be
met on any individual airport . This study can
best be made through the medium of an airport
layout plan in which the advantages of possible
locations and their effect on other airport
facilities and operational activities can be
objectively weighed .

Planning Considerations
The general location of the cargo complex
having been established, a number of other
factors should also be studied prior to adoption
of a siting plan .

The arrangement of buildings and associated
support facilities is important to satisfactory
end efficient use, and it also affects future
expansion of individual buildings . Important
in this regard is consideration of spacing of
buildings for access, vehicular circulation, and
fire and safety clearances . Vehicular access
and roadways, and parking areas are discussed
in detail in the paragraphs that follow . Proper
orientation of buildings, with respect to these
factors and the prevailing winds, is essential
to the functional operation of the buildings .
Economical design dictates the need for bal-
ance of requirements for paved areas with
other considerations discussed heretofore .
Good drainage, consistent with driveway, park-
ing, and pedestrian access requirements, is a
necessary design consideration .

Noise is a consideration which must not be
overlooked . Acoustical control can be achieved
through proper landscape planting for sound
absorption .

Cargo Center Site Plan
To illustrate the application of functional
relationships discussed in this article, a dia-
grammatic site plan has been developed . Figure
1 indicates the relationships of facilities for a
number of air carrier cargo operators, truckers,
air freight forwarders, air express (REA), and
airport mail facility (AMF) .
The site plan orientation on the airport

establishes optimum relationships of aircraft
parking apron, and access and service roads
discussed in the following paragraphs .

Aircraft Parking Aprons
Paved apron requirements for aircraft parking
and loading positions adjoining air carrier
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cargo facilities are dependent upon the type
and size of aircraft used, airline schedules,
and the type of materials handling system used .
The need for direct access from certain facili-
ties to the passenger loading apron, for access
to both combination and all-cargo aircraft
aprons for others, and for completely inte-
grated building-apron relationships for certain
materials handling systems are all important .
Information on space requirements for aircraft
apron parking positions can be found in the
article dealing with airport design .

Access, Circulation, and Parking
Discussion of ground vehicle movement con-
siderations is presented in general terms .

Roads Access to and egress from the airport
cargo complex and circulatory roads within it
should be direct and unimpeded . There should
be as little interference as possible with airport
passenger vehicular traffic . In those cases,
where the number and types of trucks using
the access roads will cause frequent passen-
ger traffic congestion, separate roads should
be designed specifically for truck traffic lead-
ing directly to the cargo center . Visitors, pas-
sengers, and customers should be provided
convenient access from the passenger terminal
area .

Truck Parking Parking areas required include
those designed to serve the trucker, the cus-
tomer and visitor, and the employee . Planning
of truck parking spaces and maneuvering areas
will probably present a difficult problem be-
cause of the many variables . Maximum truck
sizes vary from state to state . Trucks bringing
freight to the cargo center will be of many types
and sizes . Parking areas and truck-dock facili-
ties with adequate maneuvering space must be
provided for movement of vehicles without
creating bottlenecks during peek loading and
unloading hours .

Generally, the recommended distance for
maneuvering from the loading platform to the
nearest obstruction is twice the length of the
largest road vehicle expected to use the facility .
The Air Transport Association suggests a
minimum overall depth of 100 ft for the termi-
nal-truck apron which will allow 75 ft for
maneuvering of trucks plus a 25-ft-wide access
roadway. Minimum interference distances may
in effect be less when tractors with smaller
turning radii are used, when the spacing be-
tween trailers is increased, or when a saw-
toothed loading platform design is used .

Customer and Visitor Parking Those seeking ser-
vice should have the most direct access possi-
ble to the reception areas of individual air
carriers, freight forwarders, and other service
facilities. These parking spaces may be adja-
cent to the building in conjunction with the
truck parking area . Permanent parking areas
should not be located where expansion of
buildings is being contemplated .

Employee Parking Sufficient parking should
be provided for employees' cars which are
generally parked for a period equal to the
length of the working day . Since the employee
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Fig. 1 Relationships of cargo facilities .

does not usually require ready access to his
car during this period, it is not necessary to
locate the employee parking area directly adja-
cent to the freight handling facilities . Where
the airport is relatively small, an employee
parking area common to all operational func-
tions on the airport may be adequate for park-
ing needs . For the larger airport, strategically
located parking spaces which may be used by
all employees of the airport cargo complex
should be considered . There may be just one
of these areas planned near the center of activ-
ity, or there may be several dependent upon the
size and spread of the airport cargo complex .
Administrative personnel usually require park-
ing spaces adjacent to the office area because
they may have to use their cars frequently
during the working day .

AIR CARRIER CARGO BUILDINGS

Elements of the Building

An air carrier cargo building may be planned
for single or multiple occupancy . The type of
occupancy normally will depend on the poten-
tial for air cargo industry growth in the con,
munity being served and the volume of busi-
ness generated by each of the airlines . At
airports where there are a number of carriers,
each generating only nominal amounts of
freight daily, a multiple-occupancy building
can provide adequate space to satisfy the needs
of all . Single- or double-occupancy buildings
with adequate aircraft apron space should be
considered for those air carriers that operate
all-cargo schedules and handle larger amounts
of air freight .

There are four major functional elernents to
consider in the design of the air carrier cargo
building . These are the freight-handling areas,
administration area, personnel and customer
accommodations, and service facilities . Figure
2 indicates diagrammatically the space rela-
tionships for functions within the air carrier
cargo facilities . Airport cargo buildings should
be designed for planned expansion in both
length and depth, where economically feasible,
and fixed support facilities so located to avoid
interference with such expansion .

Truck Dock Facilities

There must be a sufficient number of truck
stations to serve truckers, air freight forward-
ers, and others for both incoming and outgoing
shipments . In addition to truck dock positions,
consideration should be given to providing
facilities for the airport-to-airport customers
who use other than trucks to deliver or pick up
small shipments .
The number of truck dock spaces will vary

with the airline operation and the community .
To determine the optimum number requires
detailed analysis of truck arrival in a peak hour,
the service time at the dock, and the acceptable
waiting time for those experiencing delays .
The roinunum number of dock spaces re-

quired for incoming trucks can readily be
determined . Assume for example a normal
"stripping or unloading rate at each dock
space of approximately 5,000 Ib per hour . This
rate includes time allowed for delays and spot-
ting of vehicles . For an inbound volume from
trucks of 90,000 Ib of freight and a time al-
lowed for ' stripping' vehicles of three hours
the unloading would have to be accomplished

at the rate of 30,000 Ib per hour . Thus, there
would be a requirement for six truck spaces
at the dock for this operation .
The width of each truck station should be a

minimum of 12 ft to allow for parking of large
vehicles . Building door openings at each
station should be a minimum of 10 ft wide by
10 ft high . Extensive open platforms are not
recommended because freight left in the open
is subject to pilferage and damage from in-
clement weather . Protection from the weather
for freight and personnel during stripping or
loading operations should be provided by an
overhang canopy of at least 5 ft . Clearance
above the top of the parked freight van should
be approximately 18 in .

Building floor heights may vary from 44 to
47 in . above grade . There are a number of
leveling devices for accommodating truck
bed heights ranging from 30 in . for a pickup
truck to 50 in, for a large tractor-trailer .

Processing Area
Receiving, sorting, weighing, labeling, and
building up of loads for shipment are the major
activities in the processing of freight from the
truck to the aircraft . There are a number of
factors which have a profound effect on total
space requirements .

1 . Cargo turnover is affected by such vari-
ables as types of aircraft, frequency of service,
time of day of arrivals and departures inbound,
outbound, and directional preponderance of
cargo .

2 . Density of cargo accounts for consider-
able dimensional disparity . A ton of cut flowers
occupies many times more space than a ton
of machine parts.
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3. Character of cargo creates a need for
specific space allocation . Refrigerated storage
is required for perishable cargo, and other
temperature controlled areas are needed for
live cargo. Bonded storage is needed for
customs, import/export control, as well as
security accommodations for valuable cargo.

4. Methods of handling and storing rouse
variations in space requirements . Operations
utilizing forklifts and pallets require more
square footage for circulation and maneuver-
ing.
The arrangement of space in the load build-

up areas is also influenced by aircraft loading
characteristics . Space should be planned for
sequence loading to provide for distribution
of weight in the aircraft and for easy removal
of loads at destinations . Freight to be loaded
on combination aircraft should be kept sep-
arate from freight to be loaded on all-cargo
aircraft . Loads to be unitized on pallets, loads
to be unitized in containers, and those to be
loaded on aircraft manually should be con-
trolled by providing separate but adequate
space for each . The types of aircraft and the
numbers of each type being served by the
facility should be given careful study.
Consultation with the users as to the type of

materials handling systems to be employed is
essential and will be most helpful in this area of
design . As materials handling systems for the
air cargo industry are developed and improved,
space requirements for the load build-up area
and other operations may be reduced substan-
tially . Figure 3 indicates diagrammatically
suggested space requirements for receiving
and processing areas.

Administrative Area, and Customer and
Personnel Accommodations

Adequate administrative space is necessary
for efficient management of cargo operations .
A thorough analysis of the duties and responsi-
bilities of the administrative personnel should

be made prior to preparinq the design program
of the building . The number of employees that
may ultimately be employed in the management
of operations should be studied .
Reception areas should be provided to han-

dle customers. In addition to serving as a
receiving point for visitors, small packages
may be claimed or bills may be paid here . There
should be sufficient space for a counter,
accommodations for customers, and cases
for display of brochures and other sales mate-
rial .
Sales offices may be required by some air-

lines. Space in the safes office should pro-
vide for desks, files, and facilities fortelecommunications.

Files should be readily accessible
to all the salesmen . The sales office 'nay serve
also as a customer service center or clearing-
house for telephone inquiries . Close communi-
cation must be maintained between this office,
receiving, aircraft space control, and account-
ing.
Management and general office space

requirements are dependent upon variables
such as the type of operation, the amount and
type of freight processed, and the community
being served . Accounting and records offices
may be necessary facilities for operations of
any sizable magnitude. The space required
varies with the type of record keeping and
accounting equipment that may be used such
as automatic filing systems and data process-
ing equipment.
Communications centers assist management

in the efficient movement of freight . Each
facility component must be kept informed of
changes in schedule, cargo space available,
and of special shipments requiring unusual
attention . The communications center can
serve as the central nerve system . It can pro-
vide the link between administration and
operations . Space may be required for teletype
machines and closed-circuit television facilities
in addition to sufficient desk space for com-
munications personnel .

Aircraft space control office requirements
are dependent upon the amount of freight
handling activity . This office may be placed in
the receiving area or in the administration
offices . Space must be provided for computing
and communications equipment and for air-
craft charts indicating cargo space available
on the aircraft . These functions are closely
related to those of receiving and processing
and to those of the communications center .
Provisions should be made to facilitate close
liaison with these interrelated functions .
The number of personnel employed in cargo

operations will vary not only with the type
and volume of freight handled but also with
the materials handling system used and the
scheduling of aircraft loading operations . A
careful study should be made of all factors
including local codes and state labor laws
to assure adequate provision for employee
needs. Figure 3 indicates suggested space
requirements . This overall area may be allo-
cated to administration, customer accommoda-
tions, and personnel accommodations such
as rest rooms, locker rooms, and lunchrooms .
A first-aid room, pilot-ready room, or other
specialized area may be included dependent
on circumstances peculiar to proposed facili-
ties .

Maintenance, Services, and Storage

in order to provide for an efficient operation,
equipment must be kept in good working order
at all times. Maintenance and storage of mate-
rials handling equipment, such as containers,
should not be overlooked . The functions of
maintenance and storage may be joined, or
they may be completely separated. The manner
in which these functions are handled depends
largely on the type and amount of equipment
used .

For large operations, maintenance and ser-
vicing shops may be necessary to provide
repairs for such items as pallets and contain-
ers, forklift trucks, conveyors, and other
materials handling equipment. Webbing used
to secure freight against dislodgment in air-
craft requires periodic repair . The maintenance
and the servicing shops may be centrally
located in the cargo complex, or they may be
constructed as a part of the air carrier's individ-
ual freight handling facilities .

Garage or hangar space may be required for
larger pieces of equipment, such as scissors
lifts, mobile freight loaders, or other vehicles
used in the freight loading operations . (In some
cases, it may be economically more practical
for the air carriers if this space and this type
of equipment are furnished by the airport
management on a rental basis.)
Space required for building utilities, such

as plumbing, heating, ventilating, air condi-
tioning, electricity, and gas depends pri-
marily on the geographical location of the
airport . Other factors, such as requirements
of servicing equipment, type of fuel available
in the area, and accessibility of public utilities
to the airport cargo center, also must be con-
sidered. All utilities may be centrally located
on the airport and furnished to users by airport
management . Each building may house its own
space for the provision of these utilities .

Special Handling

Some types of freight require special handling,
that is, facilities and techniques not ordinarily
used for normal items. Requirements depend
on the policy of the air carrier in accepting
shipments that require special techniques .
Basically, four types of shipments which fall
into the special handling category are live
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animals, perishables (pharmaceuticals, meats,
produce, and flowers), and bonded and valu-
able shipments.

If the volume o1 live animal shipments is
expected to be large, special provisions for
them should be given consideration . Heating,
ventilation, cleaning facilities, fresh water
supply, cages and stables, and storage facili-
ties for handling, cleaning . and feeding equip-
rnent will require study. Consultation with the
local chapter of the Society for Prevention of
Cruelty to Animals (SPCA) is suggested.

Perishables are being shipped in increasing
quantities . Bonded and other valuable freight
processed varies not only with the economic
character of the community but also with the
seasons .

Facilities at International Airports

Air carriers providing service for overseas
shipments at international airports will require
space for inspection of deplaned freight . Con-
sultation with Bureau of Customs, Agricultural
Research Service, and Public Health Service
officials in addition to the airlines is essential
in developing a proper design program for this
area .

Building Construction

Building design consistent with functional
requirements and the need for economical
construction and maintenance cannot be over-
emphasized . Airport buildings are often con-
structed in areas beyond the jurisdiction of a
city building rode . Materials and methods of
construction and desIgn of an airport cargo
building may or may not be governed by a
building code of the local community or regula-
tions established in state labor laws . When
local codes are applicable, particularly in small
communities, the standards designated in
such codes are sometimes below those accept-
able as good architectural or engineering prac-
tice for buildings on airports .

Selection of the structural system to be used
for the building should be based on careful
consideration of the insurance rates for vari-
ous classes of building construction and
occupancy. The initial cost of fire-resistant
construction may be higher than other types
of construction, but a lower insurance rate
will often offset this higher initial cost . Fire is
not the only hazard about which the designer
must concern himself. Protection against pil-
ferage, vandalism, or possible sabotage in time
of emergency should be considered in choosing
materials of construction . The location of
the building and the types of commodities
moved through the facility will also influence
the type of construction .

Structural systems having the capability of
economically spanning as much as 100 It pro-
vide greater flexibility in building design and
space arrangement . Clear-span structures are
desirable because they allow for greater ma-
neuverability of forklift trucks and other freight
handling equipment . Large-space areas, free of
columns and bearing walls, can be divided and
adapted to satisfy the changing demands of
functional operations . Roof construction and
roof design loads vary with the area of the
country.

Floor construction, according to the NBFU-
recommended National Building Code, should
be designed and constructed for the greatest
loads that are anticipated by the user . Provi-
sion should be made for such items as floor
scales, pit elevators, and recessed tracks for
towveyor systems. Floors in the office areas,
where extensive tiling systems are maintained,
should be designed to carry a minimum uni-
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Fig . 3 Building area space requirements .

formly distributed load of 125 Ib per square
foot .

Selection of doors must be given careful
consideration . Overhead and roll-up doors are
suggested in areas where there is movement
of freight. The tracks of the overhead-type door
should be installed to provide as much head-
room as possible within the building .
Bumpers and guards for protecting truck-

dock edges are available in many designs. The
nature of activity, the devices used for loading
operations, and the amount of traffic are the
determinants in making a selection . The use of
bumpers and guards will help keep mainte-
nance of dock areas to a minimum.

Interior finishes depend upon local factors,
but they should be selected from the standpoint
of minimum maintenance. The functional use
of the area should be the determining factor
in the selection of the finishes . In the process-
ing and storage areas of the building, a smooth
concrete finish for the floor should be ade-
quate. A hardening additive may be used in the
concrete to make a durable surface.
The toilet rooms should have floors and

walls finished with a hard impervious material
for ease of cleaning and maintenance . The wall
finishes may be an integral part of the wall
construction, such as glazed partition block
or glazed brick where budgets permit . The

locker room floor should have a painted,
smooth finished concrete floor if costs must be
kept at a minimum . Walls may be painted
masonry units or plaster . Since locker rooms
are generally noisy places, an acoustic ceiling
should be considered for this area .

Utilities
Heating and ventilating requirements vary with
the climate and the requirements of the user .
It may be possible to integrate systems with
the humidity and temperature control required
for handling special commodities . A system
which will provide proper year-round condi-
tioning of air particularly in administrative
areas is important.

Electrical and lighting systems should be
adequate for the designed functions . The
requirements of the electrical service vary with
the size and character of the facility . Much will
depend upon the nature of the materials han-
ciling system used . Minimum required lighting
levels may be governed by local codes or state
labor laws ; however, these may sometimes
be below those acceptable as good architec-
tural or engineering practice for buildings on
airports . It is recommended that airport owners
voluntarily adopt the standards tram one of
several recognized sources .
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BUILDING SITING

Importance of Site Planning

The service equipment building must be sited
in a location that will contribute to the efficient
operation and performance of equipment and
personnel . The analysis and study to determine
the location of the building is the most impor-
tant single consideration presented in this
discussion .

Location on the Airport

The study to determine the location for the
service equipment building should consider
the proper relationships of each of the essen-
tial airport building categories identified by
activities related to the terminal slid to adminis-
tration, to commercial aircraft facilities, to
other airport oriented operations, and to avia-
tion oriented industry which may be located
on the airport . Operational activities in addition
to administrative functions are generally
grouped according to the relationship to the
services provided by governmental agencies,
air traffic control, communications, and weath-
er ; to the service provided by airport manage-
ment ; to the aircraft sales, storage, mainte-
nance, and flight training ; and to air cargo,
express, and air mail movements . The service
equipment building and fire and crash rescue
building are associated with a group of opera-
tional services provided by airport manage-
ment for planning purposes . It is this relation-
ship which may lead to the combining of
facilities .
There are three principal considerations that

should determine the location of this functional
group of operation buildings including the
service equipment building . It must be. close to
the heart of airport operations for control of
maintenance and service activities . It must be
accessible to airport service roads, particu-
larly the airport perimeter road. This will
permit the equipment to reach all operational
areas of the airport without having to cross
active runways . It must be centrally located
with respect to airport pavement areas, partic-
ularly air carrier aircraft passenger loading
aprons, to other public loading and servicing
aprons, and to landing area facilities . Examples
of specific locations which have been select-
ed after reasonable consideration of factors
discussed are shown in Fig . 1 . Site locations
are indicated by order of preference .

Planning Considerations

The location of the operational activity having
been established and the preliminary design
concept of the building selected, a number
of other factors should be studied prior to
adoption of a siting plan .

The arrangement of buildings and associated
support facilities is important to satisfactory
and efficient use, and it also affects future

Airport Service Equipment Buildings, Feder-
al Aviation Agency, Washington,
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extensibility of the equipment building to
accommodate additional garage stalls . Impor-
tant in this regard is consideration of spacing
of buildings for access, vehicular circulation,
and fire and safety clearances . The proper
orientation of the building, with respect to
these factors and the prevailing winds, is
essential to the functional operation of the
building . In any climate, an attempt should be
made to orient the building so that the large
door openings will be least exposed to prevail-
ing winds . In snow country, an effort should
be made to take advantage of wind movements
to reduce drifting against the building and,
where possible, to remove snow, from vehicu-
lar entrance doors .

Since, under most circumstances, it will not
be considered practicable to site the building
adjacent to aircraft operational aprons, pro-
vision should be made for adequate circulation
and unobstructed access . Economical design
dictates the need for balance of requirements
for paved areas with other considerations
discussed heretofore . Good drainage consis-
tent with driveway, parking, and pedestrian
access requirements is also important .

THE BUILDING AND ITS SURROUNDINGS

Factors Affecting Space Requirements

The need for the facility having been clearly
established, the next step is the design of the
building and provision for required support
items in the immediate surroundings . A review
of the major factors affecting the need for a
facility and a review of existing or contem-
plated airport maintenance procedures should
provide an indication of what would constitute
an adequate number of garage stalls for the
equipment . No two airports can be expected to
need exactly the same equipment or facilities .
At some airports, a number of facilities may
already be furnished in another building .
Some maintenance equipment, similar to

construction equipment, will not require
storage in a building of the type discussed
herein . Also, some types of equipment, if ade-
quately serviced and maintained, will not
require shelter at all . At some airports, all ser-
vicing of vehicles may be done off the
premises .

Office space is also an essential element
to be considered in the functional design of
the building . Storage for hand tools and parts,
although not discussed in relationship to the
various types of equipment, should not be
forgotten in the analysis of space require-
monts . In addition, consideration should be
given to the space required for personnel needs
such as lockers, toilet and shower facilities,
multipurpose rooms, and personnel equipment
storage . At airports where few personnel are
employed, separate locker rooms and storage
facilities may not be needed .

Space Requirements

It has been found that there exists a closer
relationship between the number of vehicles
used for maintenance and the amount of air-
port pavement than between the amount of
equipment and the number of operations or
passengers using the airport . Table 1 is a tabu-
lar listing of runway lengths and the number
of vehicle stalls found to be satisfactory at a
representative group of airports . It is based
on current usage figures . The application of
those. figures will provide general guidance
where other data are clot available .

Combination Facilities

A consideration affecting space requirements
and space relationships is the advantages
offered by combining facilities designed to
meet a number of airport operational needs .
At some airports, it may be desirable to con-
solidate the housing for fire and rescue ap-
paratus and maintenance and service equip-
nlent into a single building . Airport manage-
ment at an airport adjacent to large bodies
of water may want to consider combined facili-
ties at a site that would permit incorporating
a facility to house a rescue boat . In every case,
however, there are certain overriding factors,
such as siting and accessibility for example,
that must be considered in evaluating the
advantages and disadvantages of combining
different facilities .

There is an advantage in combining fire and
rescue and service equipment facilities when
personnel utilized as volunteer firefighters
are maintenance personnel . This is particularly
true when the airport management has under-
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Service equipment building siting .

taken the training of these men to operate fire
and rescue apparatus . Even where this is not
contemplated, combined facilities may be
economical and satisfactory provided facili-
ties can be made available for total needs and
other requirements can be met . The require-
rnents peculiar to the fire and rescue operation
must receive just consideration .
A certain degree of isolation of facilities in

rombination buildings is essential for security
purposes as well its for functional reasons .
A full partition separating the two functional
areas and isolating fire department activities
and equipment is a requirement . Apparatus
room requirements are such that tandem park-
ing of vehicles is not recommended for emer-
gency equipment . Office and storage space
to satisfy the needs of the fire department
should be separate from similar facilities pro-
vided for service equipment operations .

At airports where a 24-hour crew coverage
requires living facilities including a dormitory
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for firefighters, the disadvantages associated
with combining facilities override all other
considerations . All of these factors must be
evaluated . They are mentioned here prepara-
tory to the detailed discussion of space rela-
tionships and other building elements that
follows . Included in Fig . 2 is a typical layout
showing space relationships which may be
considered for a combined equipment building .

Space Relationships

Suggested space relationships for airports
having varying equipment requirements are
shown in Figs . 2 and 3 .

Equipment and Servicing Stalls These should nor-
inally be between 12 and 14 ft wide and 40 ft
long for typical equipment in order to allow
a reasonable amount of space for circulation
around each vehicle . Door openings of stalls
should normally be 12 ft wide and 15 ft high

for typical equipment . While most service
equipment will conform to highway clearances
and vehicular standards, the trend is toward
larger units for special equipment developed
to meet the needs of airport operation . Where
stalls may ue arranged to provide tandem stor-
age of vehicles, the allowance for each vehicle
space may be reduced to 35 ft with the overall
interior depth of the building being 70 ft . An
example of this is indicated in Fig . 3 . The ceil-
ing height should be a minimum of 17 ft .

Office Space This should be sufficient to ac-
commodate a desk, a few chairs, and a file cabi-
net, which should be provided for the mainte-
nance superintendent . A room having an area
of 100 sq ft would be adequate to fulfill this
need at most airports .

storage space Storage space for tools and
equipment should be provided adjacent to the
stall area in which servicing of equipment

Transportation
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Fig . 3 Service equipment buildings.
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is pelf 0rined . A storage area of

	

60 to 80

	

sq
ft would provide reasonably adequate space
fur this purpose . The space may be provided
along one wall of the service area in a group
of secured shelves or cabinets, in it separate
storage room, or both . Smaller equipment and
[land tools needed in addition to those used for
servicing may also be stored in the space
provided .

Personnel Accommodations
1 . Locker room facilities may be provided

at airports where five or more persons are
employed for maintenance and service work .
These facilities may be combined with a multi-
purpose room or other personnel acc-ommoda-
tions . When the number of maintenance per-
sonnel approaches 14, cGinpletely separate
locker room facilities should be considered .
One locker, 15 in . wide, 22 in . deep, and 72 in .
high, should be provided for each maintenance
and service employee regularly employed at
the airport . At small airports, where only a few
maintenance personnel are employed, facilities
for clothes storage and personnel needs may
be more conveniently provided elsewhere
than in the equipment building .

2 . Toilet, lavatory, and shower facilities
allowances should be based on the total num-
her of maintenance and service operations
personnel . Toilet and shower facilities should
be located adjacent to the locker room, and
provision should be made for reasonable
access from all working areas of the building .

3 . A multipurpose room may, under some
circumstances, be considered desirable for
employee lunchroom space when other eating
facilities are not available on the airport . An
allowance of approximately 10 sq ft per em-
ployee would be adequate .

Storage Adjacent to the Building

At airports where icy conditions are experi-
enced and sanding is used as a method of
maintaining safe operating surfaces under
such conditions, availability of sand is often
a problem . Where airports are not located suf-
ficiently close to a quarry from which hot . dry
sand can be procured readily, an adequate
amount of sand should be stored in a dry condi-
tion on the airport .

At most airports where it is necessary to
sture sand, it has been found that between 250
and 300 tons should be readily available on the
site . Since a problem arises when sand is
stored in the open, various methods of provid-
ing for sand storage should be considered .
Hot, dry sand is most desirable for spreading
on icy surfaces . The dryness allows the sand
to be spread effectively, and the heat sets the
sand in the ice to provide a reasonably good
abrasive surface .

Where practicable, it is recommended that
sand storage be provided adjacent to the build-
ing . One of the most effective methods of stor-
ing sand is in an elevated silo or hopper . Where
this can be located adjacent to the building,
access for trucks loading beneath it and prob-
lems of providing heating can be simplified .
Other methods of storage at grade may be
satisfactory provided mechanical loading
equipment is available .

LEGEND

I . OFFICE

2. HEATING ROOM

3 STORAGE

4 . TOILET & SHOWER ROOM

Fig . 2 Combination equipment buildings .

5 . LOCKERS & MULTI-PURPOSE ROOM

6. VEHICULAR SERVICE

7 . EQUIPMENT GARAGE

8 SAND STORAGE
9. FIRE APPARATUS ROOM
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GOVERNMENTAL ROLE

General Federal, state, and local governments
have related but somewhat differing roles in the
field of heliport development . Each has an obliga-
tion to assure that the public's interests are pro-
tected, yet each also has the responsibility to
assist the public in developing a safe, efficient,
and comprehensive transportation system. It is
essential that heliport proponents contact FAA,
state, and local authorities early in the planning
stage in order to proceed with full knowledge
of any regulatory requirements, assistance pro-
grams, or probable operational limitations . FAA
offices and many state aviation departments are
able to provide technical advice on heliport devel-
opment and operations. Local governments fre-
quently do not have heliport expertise, and propo-
nents may find it necessary to explain the special
nature of helicopter operations and how local
approval will benefit the community.

Federal Role The federal government, through
the FAA, has established standards for heliport
development and rules for helicopter operations .
Through its Federal Aviation Regulations (FAR),
the FAA prescribes various requirements that must
be observed by the heliport owner and helicopter
operator which affect heliport development. The
regulations are comprehensive and concern such
matters as minimum safe altitudes, ceiling and
visibility limitations, aircraft and pilot licensing,
and related standards appropriate to assure the
safety of persons and property both in the air
and on the ground . The purpose for such broad
regulations is to achieve safety through the uni-
form and standardized control of aviation opera-
tions .

Environmental Considerations

	

An environmental
assessment is required for all federally assisted
heliport development in accordance with the re-
quirements of the National Environmental Policy
Act of 1969 and the Airport and Airway Develop-
ment Act of 1970, as amended. Consult with an
FAA airports office for guidance on this important
aspect of heliport development.

State Role

	

Many state aeronautics commissions
or similar authorities require prior approval, and
in some instances a license, for the establishment
and operation of a heliport . Requirements will
vary from state to state . Some state requirements
apply only to public-use heliports, whereas others
apply to any heliport . A few states administer
financial grant programs similar to the federal
program for airport development. Heliport propo-
nents should contact their respective state avia-
tion departments for particulars on licensing or
assistance programs .

Local Role

	

Most communities have zoning laws,
building codes, fire regulations, or similar ordi-
nances . Some have, or are in the process of devel-

Advisory Circular AC150/5390-1B, Heliport Design
Guide, DOT, FAA, August 22, 1977 .

oping, ordinances covering environmental matters
such as noise and air pollution . A few may have
specific rules or regulations governing the estab-
lishment and operation of airports (heliports) .
Therefore, a careful study should be made to
determine whether local laws, rules, and regula-
tions permit the establishment and operation of
a heliport. It is also important to determine if
these same laws permit helicopter landings to
be made at places other than a heliport on a
one-time, temporary, or infrequent basis without
formally declaring the site a heliport .

HELIPORT CLASSIFICATION

General

	

The terms used to classify United States
heliports are descriptive of the class of user al-
lowed to conduct flight operations from the facil-
ity .

Military Heliport

	

The term "military heliport" is
applied to heliport facilities operated by one of
the uniformed services . Military heliports are de-
veloped in accordance with the design criteria
of the applicable service and generally prohibit
nonmilitary usage.

Federal Heliport

	

The term "Federal heliport" is
applied to heliport facilities operated by a nonmil-
itary agency or department of the United States
Government . Most Federal heliports are operated
by the Departments of Agriculture (DOA) and
Inferior (DOI). DOAand DOI heliports are located
in national forests or national parks and are used
to carry out departmental responsibilities for land
management and fire suppression activities. Gen-
erally, DOA and DOI heliports are restricted to
departmental usage .

Public-Use Heliport The term "public-use heli-
port" is applied to any heliport that is open to
the general public and does not require prior per-
mission of the owner to land . However, the extent
of facilities provided may limit operations to heli-
copters of a specific size or weight . A public-
use heliport may be owned by a public agency,
an individual, or a corporation so long as it is
open for public use.

Private-Use Heliport

	

The term "private-use heli-
port" is applied to any heliport that restricts us-
age to the owner or to persons authorized by
the owner. Most private-use heliports are owned
by individuals, companies, or corporations . How-
ever, a heliport designated as "private-use" may
be owned by a public body . In this case, the
private-use classification is applicable because
the facility is restricted to a specific type of user,
such as the police department, or because the
owner requires prior permission to land . Hospital
heliports are considered private-use facilities since
operations are normally restricted to medical-re-
lated activities .

Personal-Use Heliport The term "personal-use
heliport" is applied to any heliport that is used
exclusively by the owner. Personal-use heliports
are owned by individuals, companies, or corpora-
tions.

SELECTING A HELIPORT SITE

General

	

Increased public awareness of the heli-
copter's capabilities has enhanced its prominence
as an important vehicle in the national transporta-
tion system . Continuing advances in helicopter
productivity and operating economics make it
reasonable fo anticipate increasing public and pri-
vate usage for intra- and interarea transportation .
However, optimum public benefits cannot be real-
ized without an adequate system of public-use
heliports . Stage development is encouraged when
it is unnecessary or uneconomical to construct
the ultimate heliport . Early coordination with FAA
airports offices on adequacy of the proposed
stage construction and ultimate design of the heli-
port and with FAA Flight Standards offices on
operational procedures and limitations is encour-
aged .

Location To be most effective, heliports should
be located as close as conditions or circumstances
permit to the actual origins and destinations of
the potential users. In some communities, this
might require a heliport to be located in an area
that could be described as congested or highly
developed. In many instances, a practical, safe,
and economical ground-level heliport can be es-
tablished on a portion of an automobile parking
lot that is fenced off to control access . If a ground-
level site is unavailable, it is possible to locate
the heliport on the roof of a building or on an
unused pier or wharf . Elevated or overwater heli-
port sites will have in many instances an advan-
tage over ground-level heliport sites since public
access can be more easily controlled and unob-
structed approach-departure paths may be easier
to obtain . Other considerations in heliport siting
are the locations of populated areas, noise-sensi-
tive developments, and the existence of objects
in the proposed approach-departure paths.

Layout

	

Thephysical layout of the heliport is pri-
marily dependent upon the operating characteris-
tics of the helicopters to be accommodated and
the type of support facilities desired . A relatively
modest site will suffice if a minimum takeoff and
landing facility capable of accommodating one
small helicopter is all that is desired . Even though
helicopters can maneuver in relatively high cross-
winds, the approach-departure paths should be
oriented to permit operations into the prevailing
winds.

Heliports at Airports

	

The location and extent of
separate takeoff and landing facilities to serve
helicopter operations will vary from airport to
airport. Most airports would probably find it ad-
vantageous to establish facilities and procedures
to separate helicopter and airplane traffic . These
helicopter takeoff and landing facilities may be
developed on a portion of the apron or on an
infield site adjacent to an apron or taxiway.
When helicopters are scheduled to connect with
airline flights, the helicopters should be allowed
to board and discharge passengers in close prox-
imity to the airline check-in areas. To the extent
possible, locate facilities to avoid mixing helicop-
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ter operations with airplane operations. Clear-
ance between the helicopter takeoff and landing
facility and the airport's active runway(s) should
be in accordance with the heliport-to-runway sep-
arations of Table 1 .

NOTES :
1 . The above table shows the minimum recommended

separations between a separate heliport facility and an
airport runway for simultaneous operations in VFR condi-
tions .

2 . FAA wake turbulence avoidance procedures must
be followed with heliport-to-runway separations under
2,500 ft (750 m) .

3 . At controlled airports, two-way radio communica-
tion is required to be maintained with the aircraft in-
volved so that pertinent traffic information may be is-
sued.

4 . When airplanes of different categories are in-
volved, use the separation required for the larger air-
plane category .

Transportation Studies

	

The proponent of a pub-
lic-use heliport should review all transportation
studies for the area . These studies frequently iden-
tify area origin-destination patterns and provide
descriptions of existing and proposed public
transportation systems . The studies may also de-
scribe existing and projected land development
patterns for commercial, industrial, public, and
residential usage and zoning actions taken to
permit or to encourage such usage . Some studies
may have identified tentative public-use heliport
locations. Communities planning urban renewal
projects may find the inclusion of a public-use
heliport to be the catalyst needed to attract desir-
able commercial or industrial development .

Operational Safety

	

Amajor consideration in he-
liport siting is the availability of suitable op-
proach-departure paths. It is preferable for heli-
copters to make takeoffs and landings into the
prevailing winds but in some situations this may
not be possible . In congested areas it may not
be possible to develop a straight-in approach
or departure procedure and a curved approach-
departure path may be necessary to avoid ob-
stacles . In other situations special letdown and
climb-out procedures may be desired to confine
helicopter sounds to a small area near the heli-
port . Helicopter approach or departure proce-
dures are developed for each heliport on the
basis of site conditions, helicopter capabilities,
and the type and number of activities to be con-
ducted therefrom . When necessary, the FAA
may condition an airspace decision by requiring
special flight routes, altitudes, or approach and
departure procedures in the interest of user safety
and airspace compatibility .

Local Regulation

	

Because helicopters can oper-
ate safely at sites of limited size, it is quite likely
that heliports may be suggested for areas that
have not been exposed to significant aviation
activity . Consequently, the heliport proponent
may have to take a substantial and active role Fig . 1

	

Relationship of heliport surfaces .

in educating the public about heliports and heli-
copters .

Land-Use Zoning Zoning ordinances should
be written to permit heliports as an accepted
land use in areas identified for industrial, commer-
cial, manufacturing, or agricultural uses and in
any area that is unzoned . Some heliports, espe-
cially those without support facilities, could be
a permitted use in certain residentially zoned
areas .

Height Restriction Zoning

	

The desire for clear
approach-departure paths is an important consid-
eration in selecting a heliport site . When state-
enabling legislation permits, communities are en-
couraged to protect heliport approach and depar-
ture paths by enacting height restriction zoning .

Environmental and Other Considerations

	

The es-
tablishment of a heliport may have an impact
on the community in terms of noise, exhaust emis-
sions, public safety, ground traffic, aesthetics, and

attitude . When federal aid is used, an environ-
mental impact assessment report is required to
assist the federal agency in making the environ-
mental decision . A similar report may be required
by state or local authorities .

Noise The impact of helicopter engine and
rotor sounds upon populated areas is an impor-
tant consideration in selecting a heliport site .
Since helicopter sounds are greatest directly be-
neath the takeoff and landing paths, these paths
should be located over sparsely populated areas,
over areas that have an already high level of
background sounds, or over areas that would be
expected to have a high tolerance level to helicop-
ter sounds . Improvements resulting from ongoing
research activities to reduce the sounds generated
by engines and rotors will be incorporated in fu
ture helicopters as quickly as economic and tech-
nological conditions permit .

Exhaust Emissions

	

Relatively few civil-use he-
liports have sufficient flight operations for exhaust

TABLE 1 Heliport-to-Runway Separations
at Airports (by Airplane Category)

Single-engine Twin-engine All other
propeller airplanes propeller airplanes airplanes

300 ft 500 ft 700 ft
(90 m) (150 m) (210 m)
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Fig . 2

	

Relationship of heliport surfaces for a mini-
mal "circular" facility .

emissions to be considered a significant problem.
Research on aircraft fuels and engines to reduce
pollutant levels will also be applicable to helicop-
ters .

Public Safely

	

Heliport sites and approach-de-
parture paths should be selected to avoid areas
of public concentration . The approach-departure
paths should also be free, and capable of being
maintained free, of objects that interfere with
helicopter movement to and from the heliport.

Ground Traffic Potential problems with pas-
senger ground ingress or egress to a heliport may
be minimized if there is direct access fo an adja-
cent major roadway. Access to one or more modes
of public mass transit is desirable . A freeway
environment has some inherent advantages over
other sites . First, helicopter sounds may be unde-
tectable over the existing background noises . Sec-
ond, approach-departure paths can frequently
follow the freeway right-of-way which is generally
unencumbered with objects that would be hazard-
ous to flight safety .

Aesthetics

	

Community acceptance of ground-
level heliports can be enhanced if the facility has
an attractive appearance . Attractive buildings
and carefully planned walls, fences, hedges, etc.,
are to be encouraged .

GROUND-LEVEL HELIPORT DESIGN

General The need for adequate heliport facili-
ties is not limited to the centers of large cities .
Public acceptance of the helicopter has encour-
aged heliport developments in suburban areas,
in communities of quite moderate size, and in
locations that are difficult to reach by other modes
of transportation .

Heliport Layout The size, shape, and appurte-
nances of a heliport are determined by a number
of interrelated factors, principal among them are
the size and nature of the proposed site, the
size, number, and performance capabilities of the
helicopters expected to use the facility; the type
and extent of services to be provided ; and the
location and height of buildings or other objects
in the heliport area . The recommended minimal
heliport facility consists of a takeoff and landing
area, a peripheral area, and an approach-depar-
lure path . A large heliport may have several take-
off and landing areas and approach-departure
paths, separate parking positions, and extensive
passenger and helicopter servicing facilities . A
takeoff and landing area may take any shape
necessary to fit the site, but most heliports are
configured as squares, rectangles, or circles . Fig-
ures 1 through 3 illustrate the relationship of heli-
port surfaces . With few exceptions, heliport di-
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mensions are expressed in units of helicopter
length or rotor diameter . Heliport dimensions are
summarized in Table 2 .

Takeoff and Landing Area

	

For ground-level heli-
ports, the length and width or diameter of the
takeoff and landing area is recommended to be
at least 1 .5 times the overall length of the largest
helicopter expected fo use the facility . Under
some design conditions, the definable and desig-
nated takeoff and landing area may be physically
incapable of supporting a helicopter and/or may
be impossible or impractical to mark or light,

Peripheral Area

	

The peripheral area is intended
as an obstacle-free safety area surrounding the
takeoff and landing area . It is recommended that
the peripheral area width be one-fourth of the
overall length of the largest helicopter expected
to use the facility, but not less than 10 ft (3
M) .

Approach-Departure Paths

	

Approach departure
paths are selected to provide the best lines of
flight to and from the takeoff and landing area
considering prevailing winds; the location and
heights of buildings or other objects in the area ;
and the environmental considerations . It is desira-
ble for a heliport to have two approach-departure
paths separated by an arc of at least 90 degrees.
However, under some conditions, operations at
heliports with one approach-departure path may
be conducted safely . Curved approach-departure
paths are permitted and may be necessary in
some cases to provide a suitable obstruction-free
path . The radius of the curve is dependent upon
the performance capabilities of the helicopters
using the facility and the location and height of
existing objects . Areas suitable for an emergency
landing are desired along the approach-departure
path unless the heliport is used exclusively by
multiengined helicopters with proven capabilities
to continue flight with one engine inoperative .

Heliport Imaginary Surfaces The imaginary sur-
faces of subparagraphs b and c below represent
idealized heliport design standards . They are not
operationally limiting in cases where an onsite
evaluation concludes that surfaces steeper than
those recommended would not have an adverse
effect upon the safety of a particular operation .
However, any object which would exceed the
published standards for defining heliport imagi-
nary surfaces is considered an obstruction to air
navigation. These surfaces are described below
and are depicted on Figs . 1 through 3.

a. Heliport Primary Surface

	

The area of the
primary surface coincides in size and shape with
the designated takeoff and landing area of a
heliport . This surface is a horizontal plane at the
elevation of the established heliport elevation .

b . Heliport Approach Surface

	

The approach
surface begins at each end of the heliport primary
surface with the same width as the primary sur-
face and extends outward and upward for a hori-
zontal distance of 4,000 ft (1 220 m) where its
width is 500 ft (152 m) . The slope of the approach
surface is 8 to 1 for civil heliports .

c. Heliport Transitional Surfaces These sur-
faces extend outward and upward from the lat-
eral boundaries of the heliport primary surface
and from the approach surfaces at a slope of
2 to 1 for a distance of 250 ft (76 m) measured
horizontally from the centerline of the primary
and approach surfaces .
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TABLE 2 Summary of Recommended Design Criteria

HELIPORT CLASSIFICATION

PRIVATE USE
PUBLIC-USE7 PERSONAL USE

DESIGN FEATURE DIMENSION COMMENT

TAKEOFF & LANDING AREA To preclude premature obsolescence,

Length, width, diameter 1 .5 X helicopter overall length consider the possibility of larger
helicopters in the future .

TOUCHDOWN PAD Elevated touchdown pads less than

Length, width, diameter 1 .0 X rotor diameter 1 .5 rotor diameters in size may
_ - subjectsubject using helicopters to oper-

Minimum ground-level otional penalties due to loss of

Length, diameter 2 .0 X wheelbase 1 .5 X wheelbase rotor downwash ground effect. Min-

width 2 .0 X tread 1 .5 X tread imally sized touchdown pads are not
encouraged, but may be used in cases

Minimum elevated of economic or aesthetic necessity .

Length, diameter 1 .0 rotor diam . 1 .5 X wheelbase Touchdown pads less than one rotor

Width 1 .0 rotor diam. 1 .5 tread diameter in size should have addi-
tional nonlood-bearing area for
downwash ground effect .

PERIPHERAL AREA An obstacle free area surrounding

Recommended width 1/4 helicopter overall length the takeoff and landing area . Keep

Minimum width 10 ft (3 m) the area clear of parked helicopters,
buildings fences, etc .

TAXIWAY Paved taxiways are not required if

Paved width Variable, 20-ft (6 ml minimum helicopters hover taxi .

PARKING POSITION Parking position should be beyond

Length, width, diameter 1 .0xhelicopter overall length the edge of the peripheral area .
Parked helicopters should not violate

the 2 : 1 transitional surface .

PAVEMENT GRADES
Touchdown pod, taxiways,
parking positions 2 .0% maximum

OTHER GRADES
II A 10-ft (3 m) wide rapid runoff

Turf shoulders, infield shoulder of 5% slope is per-

area, etc . Variable, 1 .5 to 3% mined adjacent to all paved surfaces .

CLEARANCES, ROTOR TIP TO OBJECT Consider possibility of larger heli-

Taxiways, parking positions 10-ft (3 m) minimum copiers in the future .

HELICOPTER PRIMARY SURFACE Imaginary plane overlying the takeoff

Length, width, diameter 1 .5 X helicopter overall length and landing area . Area to be free

Elevation Elevation highest point takeoff & of all obstacles.
landing area .

__

HELICOPTER APPROACH SURFAC Protection for helicopter approaches

Number of surfaces Two and departures . The surface should

Angular separation 90° min ., 180' preferred not be penetrated by any objects that

Length 4,000 ft (1 220 ml are determined to be hazards to air

Inner width 1 .5 X helicopter overall length navigation .

Outer width 500 ft (152 ml
Slope B : 1

HELICOPTER TRANSITIONAL SURFACE Surface should not be penetrated by
Length Full length of approaches and objects .

primary surface .
Width 250 ft (76 m) measured from

approach 3 primary surface
centerline

Slope 2 : 1
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NOTES:

1 . Markers used to define the takeoff and landing area of a turfed
heliport should provide visible contrast against the natural
background of the site .

2 . Flush-type markers may be located at the edge of the touchdown
pad .

3 . Above-ground markers should not project more than 18 inches (45 cm)
above the surface of the ground . Manmade markers should be
solidly anchored to the ground to prevent their being blown about
by rotor downwash . Raised markers should be located at the outer
edge of the peripheral area .

4 . This drawing illustrates numerous types of markings that could be
used to identify limits of a turfed heliport . It is not intended
that a heliport owner use more than one type of marker .

Fig . 5

	

Examples of markings for a turfed heliport.

Paved Takeoff and Landing Areas

	

Paved takeoff
and landing areas at ground-level heliports are
usually developed to support heavier helicopters
or to accommodate greater traffic volumes . While
it is desirable to pave the entire takeoff and land-
ing area, there is no operational requirement to
do so . When it is intended for the helicopter to
touch down on a designated takeoff and landing
area, a paved touch-down pad located in the
center of the area, the size of either a or b below,
will suffice .

a . Touchdown Pad

	

The recommended dimen-
sion of a touchdown pad is equal to the rotor
diameter of the largest helicopter expected to
operate from the facility .

b . Minimum Touchdown Pad At a heliport
that has an extremely low level of activity or is
subject to economic or aesthetic pressure, smaller
paved areas may be used . Pad dimensions are
based on rectangular configurations . A circular
pad having a diameter equal to the longer side
of the rectangular configuration set forth in (1)
or (2) below is acceptable . Skid or float length
should be substituted for wheelbase as appropri-
ate .

968

(1) Public-Use Heliports . The minimal-sized
touchdown pad for a public-use heliport
should have a length and width at least
2 .0 times the wheelbase and tread, re-
spectively, or a diameter of 2 .0 times the
wheelbase of the largest helicopter ex-
pected to use the facility .

(2) Private-Use or Personal-Use Heliports .
The minimal-sized touchdown pad for a
private-use or personal-use heliport should
have a length and width at least 1 .5 times
the wheelbase and tread, respectively, or
a diameter of 1 .5 times the wheelbase
of the largest helicopter expected to use
the facility .

Parking Areas

	

Requirements for physically sepa-
rated helicopter parking areas will be based on
operational needs . Each parking position,
whether used for passenger boardings, helicopter
servicing, or extended parking, is recommended
to have a length and width or diameter equal
to the overall length of the largest helicopter ex-
pected to use the facility . A minimum clearance
of 10 ft (3 m) is recommended between adjacent
parking positions or between a parking position
and a fence or other object .

Taxiways Taxiways connect one operational
area on a heliport with another . Most often, taxi-
ways connect the takeoff and landing area with
helicopter parking positions . Helicopters with
wheel undercarriages normally are taxied in
ground contact. Helicopters with skid or float gear
must hover taxi . The minimum recommended
paved taxiway width is 20 ft (6 m) . Paved taxi-
ways are not required for hover taxiing . A lateral
clearance of at least 10 ft (3 m) is recommended
between the blade tip of the taxiing helicopter
and any building or object .

Heliport Buildings

	

Heliports may require an ad-
ministration or passenger service building, service
and storage hangars, or maintenance buildings .
The location and space requirements of heliport
buildings will depend upon the extent of current
and projected operations,

HELIPORT VISUAL AIDS

General Recommendations for marking and
lighting of ground-level heliports are based on
tests conducted for the FAA with the cooperation
and involvement of civil and military helicopter
pilots . For day VFR operations, it is recommended
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that the takeoff and landing area be marked

and that the heliport be equipped with a suitable

wind direction indicator . For night VFR operations,

it is recommended that the takeoff and landing

area and the wind direction indicator also be

lighted and a heliport identification beacon be

installed.

Marking FAA standards for marking heliports

serve two purposes . One type of marking serves

to identify the heliport's designated takeoff and

landing area and provides visual approach cues

to the pilot. The second type of marking provides

guidance for ground movement and helicopter

parking . Markings may be painted on paved sur-

faces using reflective or nonreflective paint of

the recommended color . A 6-in (15-cm), or wider,

black (red for hospital heliports) border may be

used to enhance painted markings . The marking

of turfed heliports may be accomplished in a vari-

ety of ways .

Identification Markings Heliport markings

identifying the takeoff and landing area are

white . They are centered on the designated take-

off and landing area . Dimensions for these mark-

ings are shown on the referenced figures . The

standard heliport marker (Fig . 4) is recommended

to identify the designated takeoff and landing

area of a heliport . While this symbol is widely

used throughout the helicopter industry, a number

of private-use and personal-use heliports are ei-

ther not marked at all or utilize a company logo

or some other marking recognized by the helicop-

ter pilots authorized to use the facility .

Touchdown Pad Boundary Markings

	

Bound-

ary markings are white and are used to delineate

the limits (edges) of the portion of the takeoff

and landing area capable of supporting the heli-

copter. Paved surfaces may be marked by a solid

or segmented white paint stripe at least 18 in

(45 cm) in width . Black edging may be used to

improve contrast . Turf heliport takeoff and land-

ing areas may be delineated in a variety of ways .

Figure 5 illustrates possible methods . Individual

markers are spaced from 25 ft (7 .5 m) to 100

ft (30 m) apart as site conditions dictate . A soil

sterilant or an impervious membrane should be

used to deter vegetation when a 3- to 4-inch (7

to 10 cm) thickness of crushed stone is used for

markings .

Guidance or Position Markings All painted

heliport guidance and positioning markings are

yellow . These markings are primarily intended to

assist pilots in ground movement and to aid in

judging clearances between turning rotors and

other aircraft or fixed objects . The markings are

illustrated in Fig . 6 .

Other Markings

	

Passenger walkways and fire

extinguisher locations should be appropriately

marked.

(1)

	

Walkways . Passenger ingress and egress

routes must be marked to indicate the safe

walkway . The width, location, color, and

marking are at the owner's discretion . Fig-

ure 6 illustrates one method of marking .

Walkways should be textured to insure

positive footing .

(2) Fire Extinguisher Locations . Fire extin-

guisher locations should be marked for

ready identification . A bright red circle

3 ft (1 m) in diameter is suggested . Figure

6 illustrates one method of marking a fire

extinguisher position on an access-control-

ling fence .

ELEVATED HELIPORT DESIGN

General

	

An elevated heliport, whether it be lo-

cated on the roof of some building or parking

structure or on a waterfront pier, presents unique

design problems . Developing structural design

and construction specifications for elevated heli-

ports requires the services of qualified architects

and engineers . This section is limited to covering,

in general terms, the basic design features that

are peculiar to an elevated heliport .

Siting

	

When a suitable ground-level site is unat-

tainable, the alternative may be the development

of an elevated heliport . Elevated heliports are

found in many cities . Most would be classified

as private-use or personal-use facilities . An ele-

vated facility has two advantages for the propo-

nent of a private-use or personal-use heliport .

First, the facility provides more privacy and secu-

rity than a ground-level site . Second, with the

heliport at or above the level of most buildings

in the vicinity, there are fewer problems in provid-

ing and maintaining suitable approach-departure

paths .

Codes and Regulations

	

Local, state, and national

safety codes pertaining to building construction,

occupancy, ingress-egress, fire safety, etc ., should

be carefully reviewed to determine their impact

on establishing and operating an elevated heli-

port . Early coordination of a proposed elevated

heliport facility with FAA, state, and local authori-

ties is recommended to insure that no pertinent

code or regulation is overlooked .

Takeoff and Landing Area

	

The dimensions of the

takeoff and landing area of an elevated heliport

are keyed to the size of the helicopter expected

to operate therefrom . To the extent that circum-

stances permit, the recommended dimensions of

the takeoff and landing area are identical to those

of a ground-level facility . The takeoff and landing

area, together with the associated peripheral

area, may require the entire roof area or only

a part of it. Elevated takeoff and landing areas

969

NOTES :

1 . All markings for helicopter parking or ground guidance are in yellow .

2 . Stopping circle "A" is at least 3 feet (1 m) in diameter . Diameter of

the parking circle "S" is equal to the overall length of the design

helicopter . Clearance to objects "C" is at least 10 feet (3 m) .

3 . Passenger walkway widths, locations, and markings are at the owner's

discretion, the intent being to clearly delineate safe passageways .

Fig . 6

	

Heliport guidance, position, and other markings.
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having a long axis should have that axis oriented
in the direction of the prevailing winds .

Peripheral Areas

	

In some instances, it is nei-
ther possible nor practical to provide the surface
area required to permit the development of a
takeoff and landing area and associated periph-
eral area . In some of these cases, it is reasonable
to presume that the natural open space surround-
ing an elevated heliport will suffice as an obstruc-
tion-free area and the peripheral area require-
ment may be eliminated . To take full advantage
of ground effect, the dimensions of the minimal
takeoff and landing area should be 1 .5 times
the rotor diameter of the largest helicopter ex-
pected to operate therefrom . A surface smaller
than this may subject using helicopters to opera-

tional restrictions.

Load-Bearing Surfaces

	

The entire rooftop sur-
face designated as the takeoff and landing area,
plus any helicopter parking positions, should be
designed to support the static and dynamic loads
imposed by the largest helicopter expected to
use the facility . Where a touchdown pad or park-
ing position is to be provided, and it is impractical
to structurally stress the entire takeoff and landing

area, then an area of at least the size of (1)
and (2) below should be provided .

(1)

	

Public-Use Heliports . A load-bearing area
at least one rotor diameter in length and

width, or a diameter of the largest helicop
ter expected to use the facility, is the mini-

mum recommended .
(2) Private-Use and Personal-Use Heliports.

A load-bearing area having a length and

width at least 1 .5 times the wheelbase
and tread, respectively, or a diameter 1 .5
times the wheelbase of the largest helicop-

ter expected to use the facility, is the mini-
mum recommended . Skid or float length
should be substituted for wheelbase as
appropriate .

Approach Clearances Elevated heliports have
the same requirements for approach clearances
as a ground-level heliport . At an elevated facility,
it is usually easier to secure unobstructed ap-
proach and transitional surfaces . This benefit
alone may be quite significant to privately owned
heliports since approach and transitional surfaces
usually cannot be protected under the zoning
powers of the community . In many instances, it
will be difficult to prevent obstructions within the
entire rooftop takeoff and landing area . There-
fore, special consideration may have to be given
to the presence of penthouses, air-conditioning
towers, exhaust stacks, antennas, etc . The FAA
should be contacted early in the planning stages
to undertake a study to determine the effect of
such objects upon aeronautical operations . Ele-
vated heliports may also be subjected to turbu-
lence . Flight tests are recommended to ascertain
the effect of different wind conditions on the
safety of flight operations .

Construction-General

	

Elevated heliport takeoff
and landing areas present some special problems
to the heliport designer who must consider the
following factors .

Construction Materials All materials used in
the construction of the heliport should be noncom-
bustible or fire-retardant. Most frequently used
materials are portland cement concrete, asphaltic
concrete, steel plates, or treated wood . Synthetic
and resilient plastic coatings of different compo-
sitions have been proved to possess excellent
characteristics for operating surfaces . All surfaces
should be textured to have nonskid properties
or have a nonskid coating applied . If night opera-
tions are contemplated, a light-colored surface
is recommended to improve pilot depth percep-
tion . Treat the decking and supporting structure
of a wood or metal load-distribution platform to
make it weather-resistant .

Perimeter Protection

	

Safety nets, guard rails,
or fences should meet requirements of local or
state building codes . Guard rails or fences should
not penetrate heliport primary, approach, or
transitional surfaces nor should the installation
create an actual or perceived psychological ob-
stacle to pilots using the heliport . A safety net,
Fig . 7, is recommended for touchdown pods raised
above the level of the roof. These nets should
be located below, and not rise above, the plane

of the heliport primary surface . A net width of
at least 5 ft (1 .5 m) is recommended .

Surface Drainage The takeoff and landing
area should be designed with gutters that would

isolate the runoff of any spilled liquids. It is essen-
tial that these liquids be prevented from discharg-
ing into the building's drainage system . Local
building codes should be reviewed to determine
whether the proposed collection system complies
with the applicable code provisions .

Structural Implications The surface used for
takeoffs and landings on elevated heliports should
be an integral part of the building's design
whether it is incorporated as a roof-level or plot-

NOTE : Platform heliports shall have two entry-exit points . The
heliport perimeter lights and safety net should not project
above the level of the touchdown pad .

Fig . 7

	

Platform heliport showing lighting and safety net .
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same or on an adjacent building as conditions
dictate .

Fire Protection Requirements for elevated and
rooftop heliport fire protection are contained in
the National Fire Protection Association's Booklet
418 (1973) . These requirements are set out in
Table 3 . When local fire codes are more restric-
tive, the local code shall prevail . Personnel en-
gaged in heliport operations should be instructed
in the proper use of installed firefighting systems .
The design, installation, and periodic performance
testing of fire protection systems should be carried
out by qualified persons .

form facility . The actual landing surface should
be constructed of materials that will not yield
under hard landings . However, the heliport de-
signer may take advantage of any energy-ab-
sorbing properties inherent in roof-decking mate-
rials or structural-framing techniques . Design
loads other than those applied by the helicopter,
such as snow, rainfall, wind, passengers and
cargo, flight-supporting equipment, additional
weight of the heliport, etc ., should be calculated
in accordance with applicable building codes . An
analysis of this magnitude requires the profes-
sional services of a qualified architect or engineer .
Proponents of elevated heliports should consider
the probability of future operations by larger heli-
copters when designing the facility .

Marking and Lighting The basic marking and
lighting for an elevated heliport are identical to
that of a comparable ground-level facility .

Marking

	

An elevated heliport may be subject
to an operational weight limitation. A red numeral
on o white square is recommended to convey
this information to the pilot of the approaching
helicopter . The number indicates the helicopter
gross weight the facility is capable of supporting .

Lighting

	

Because an elevated heliport takeoff
and landing surface is likely to be size-limited,
perimeter lights may be installed on supports ex-
tending beyond the edge of the touchdown pad .
(See Fig . 7 .) Perimeter lights should be at or only
slightly above the level of the touchdown pod .
Under some conditions, a floodlighted touchdown
pad with reflective markings may be acceptable
as an alternative to perimeter lighting . Elevated
heliport lighting plans should be discussed with
the appropriate FAA Airports office . The recom-
mended heliport beacon may be mounted on the

TABLE 3 NFPA Recommendations for Heliport Fire Protection-Rooftop Heliports (NFPA-418, 1973 Edition)t

* See Standard on Installation of Portable Fire Extinguishers (NFPA No . 10 ; ANSI Z112 .1) .
** Many times a water supply meeting the suggestions for Category H-2 may be readily available . In such cases it should be

made available assuming personnel are available to utilize the equipment in event of on emergency .
t This amount of water should be immediately available from a hydrant (standpipe), pressurized tank, reservoir, or mobile vehicle

so that it can be dispensed at the rates indicated and at a satisfactory pressure . Additional water should be available to provide
a continuing rescue and fire fighting capability wherever feasible .

tt The quantity of water may be reduced one-third when aqueous film-forming foam concentrate is used .
t Deviations and/or equivalent substitutions may be authorized by competent authority to comply with local fire codes or to

meet unusual site or operational conditions .

Water for foam production using protein Additional
or fluoroprotein foam concentratestt water for

Foam-compatible foam if

Heliport Amount of Total rate of dry chemical heliport

category water discharge (rating)* is elevated

Gallons Liters Gpm Liters Gallons Liters

None*"H-1 None** None** None** 2-80B :C Extinguishers None** None **

H-2 5001 1,9001 100 380 2--80B :C Extinguishers 10001 3,BOOt
or

1-160B :C Wheeled Extinguisher

H-3 15001 5,7001 200 760 2-80B:C Extinguishers 15001 5,7001
from two 100 gpm and
nozzles or from 1-160B :C Wheeled Extinguisher
one mobile unit
with a turret



DESIGN CRITERIA

General

During the process of developing these design
criteria, certain assumptions had to be made
because of the lack of commitment of large
STOL aircraft to civil production . Therefore,
these standards represent considered judg-
ment of what constitutes a practical set of
criteria considering available data, safety,
noise, environment, and economics . It is
apparent that the shorter the runway the easier
it will be to locate a STOL port site, and the
greater will be its compatibility with the local
environment . On the other hand, the criteria
cannot be so restrictive that aircraft manufac-
turers will be unable to produce a vehicle which
can operate safely and economically from
the STOL port .

Design Criteria

The following criteria have been developed
based on STOL aircraft, bidirectional runway
operations, and a precision instrument ap-
proach . See Figs . 1 and 2 and Table 1 for illus-
tration of specific dimensions .

Runway Length Determination

A discussion of takeoff and landing runway
lengths is needed to establish a common under-
standing of the terms used . This is particularly
necessary for the case of the elevated STOL
port, where reference to Federal Aviation Regu-
lations (FAR) field length cannot be considered
in the same context as the conventional airport .

Microwave ILS

Microwave instrument landing systems for
STOL operation are currently being evaluated

Planning and Design Critoria for Metropoli-
tan STOL Ports, Federal Aviation Administra-
tion . Department of Transportation, Washing-
ton, D .C ., 1970 .

by the FAA . The type of equipment has been
designed specifically for steep gradient ap-
proaches . The siting of the microwave system
may be relatively simple since the localizer
and glide slope functions may be collocated .
(See Fig . 1 .) Offset instrument landing system
(ILS) approaches would be advantageous under
certain site conditions and are under study .
Nevertheless, an offset approach should be
considered only where obstructions in the ap-
proach would prevent a straight-in ILS pro-
cedure .

Obstruction Clearance

The imaginary surfaces for protection of the
STOL. port are shown in Fig . 3 .

General

	

The surfaces have been defined on the
basis of operational tests with the microwave
ILS . The 15 :1 slope for the approach/departure
surface is predicated on adequate obstruction
clearance for steep gradient approaches and
also for takeoff climb .

Curved Paths For VFR (visual flight rules)
operations, a curved path for approach or
departure is quite practical and may be neces-
sary in some cases to provide a suitable route .
For example, an IFR (instrument flight rules)
procedure may be feasible from only one direc-
tion . Under adverse wind conditions, it would
be desirable and perhaps necessary to con,
plate the IFR approach, transition to VFR and
land from the opposite direction . The radius
of the curved path will vary according to the
performance of individual aircraft and the angle
of bank used . For planning purposes, a radius
of 1,500 ft may be used .

Runway Orientation

One of the primary factors influencing runway
orientation is wind . Ideally, the runway should
be aligned with the prevailing winds . It is
recognized that the limited number of STOL
port sites will minimize the opportunity for the
runway to have optimum wind coveragge . On the

other hand, it is also recognized that the avail-
ability of a crosswind runway on a metropolitan
STOL port will be rare . Accordingly, the de-
signer should attempt to obtain maximum wind
coverage . The minimum desirable wind cover-
age is 95 percent based on the total hours of
available weather observations . In other words,
the objective is to attain rnore than 95 percent
usability (preferably 9e percent) . The allowable
crosswind component will be determined by
the crosswind capabilities of the most critical
aircraft expected to operate at the STOL port .

Parallel Runways-STOL Port

For simultaneous VFR operations on a STOL
port, the minimum separation between the
centerlines of parallel runways should be 700
ft .

Runway Capacity

The capacity of a runway is the number of air-
craft operations (landings and takeoffs) that
the runway can accommodate in a limited peri-
od of time . The operational capacity of a STOL
runway will be lowest during IFR conditions .
To obtain maximum IFR capacity, the STOL
runway should be equipped with a microwave
ILS and radar surveillance (including an air
traffic control tower) . A method for calculation
of capacity values is given in Advisory Circular
150/5060-1A . This publication discusses the
numerous factors which must be considered
in a capacity analysis . However, as a general
guideline, with current procedures, the IFR
capacity of a single STOL runway will be
approximately 45 operations per hour. It is
expected that this capacity will be considerably
expanded when adequate data have been col-
lected and analyzed .

Potential Configurations

In many metropolitan areas, siting of a STOL
port may necessitate an elevated structure . At
such sites, the designer should strive to
achieve vertical loading and unloading of pas-

Transportation
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Fig . 1

	

Dimensional criteria .
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CROSS SECTIONFig . 2

	

Protection surfaces .

Fig . 3 Isometric of protection surfaces .
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TABLE 1

	

Design Criteria for Metropolitan STOL Ports'

availability of a practical and economic site . In
metropolitan areas, this causes a detailed look
at elevated STOL ports . For example, in New
York City, several waterfront sites on Manhat-
tan Island have been studied . In Los Angeles
and San Francisco, sites have been analyzed
over railroad yards . All are intended to provide
air transportation integrated with surface
transportation . Such a facility appears to have a
great potential for accommodating the short-
haul air passenger demand . However, since it
is elevated, there are some unique design prob-
lems which must be recognized .

Operational Surface

Essentially, the same standards are used for
elevated STOL ports as surface facilities .
Nevertheless, the question arises as to what is
the recommended minimum .

Length of Structure

	

The length of structure rec-
ommended is a range between 1,700 and 2,000
ft .

Width of Structure The recommended width of
the structure is 300 ft for the runway opera-

tional area . However, this is dependent upon
the emergency arresting system selected for
lateral containment, the degree of wind cover-

landing and the other for takeoff, but not
simultaneously . Spacing must be provided for
taxiing past parked aircraft and aircraft back-
out for turning around . The figures are intend-
ed to illustrate the new approach which must
be taken in the planning and design of STOL
ports ; they are not intended to require a paral-
lel runway configuration .

ELEVATED STOL PORTS

General

The siting of a STOL port involves a series of
tradeoffs . One of these is the optimum site
for the origin/destination of passengers versus

sengers and cargo ; i .e ., from one level to
another . Such a design will allow an opera-
tional area that is virtually free of fixed ob-
stacles . Each STOL port should be designed
with due consideration of local conditions,
particularly the configuration of the land avail-
able and surrounding land uses . Figure 4
shows one possible layout of the staggered
runway concept . One runway is used primarily
for landing and the other for takeoff . This con-
figuration allows a considerable reduction in
the total operational area by eliminating paral-
lel taxiways . Also, the flow of traffic is opti-
mized, since no aircraft backout or turning
around is involved . Figure 5 shows the tandern
runway concept . Again, one runway is used for

`The criteria are subject to change as further experience is gained .
-|- C / . centerline

Fig . 4 Potential layout.

Recommended
Design item criteria Comment

Runway length at sea level and 90 F 1,500 to Correction for elevation and temperature to he made

1,800 ft on the basis of individual aircraft performance .
Runway width . . . . . . .. . . . . . . . . . . . . . . 100 ft Widening may be desirable if wind coverage is less

than 95 per cent .
Runway safety area width. 200 ft Widening may he desirable if wind coverage is less

than 95 per cent . If elevated, a 300-ft width is
recommended for the structure .

Runway safety area length . . . . . . . . . . . . . . . . 1,700 to If elevated, the structure would be within this
2,000 ft range .

Taxiway width . . . . . . . . . . . . . . . . . . . . . ., . 60 it Based on expected configuration of second
generation aircraft .

Runway CL to taxiwayCL-|- 200 ft Based on expected configuration of second
generation aircraft .

Runway CL to edge of parked aircraft . . . . . . . . . 250 ft Based on expected configuration of second
generation aircraft .

Runway CL to building line . . . . . . . . . . . . . . 300 ft Height controlled by transitional surface.
Taxiway CL to fixed obstacle . . . . . . . . . . . . . . 100 ft Based on second generation aircraft .
Runway C7, to holding line 150 ft Based on second generation aircraft .
Separation between parallel runways . . . . . . . . . . . . . . See text .
Protection surfaces :

Primary surface length . . . . . . . . . . . . . . Runway length
plus 100 ft
on each end

Primary surface width . . . . . . . . . . . . . . . . . 300 ft Based on the use of microwave instrument approach
equipment.

Approach/ departure surface length . . . . . . . . . . 10,000 ft
Approach/ departure surface slope . . . . . . . . . 15 :1
Approach/departure surface width at:

Beginning . . . . . . . . . . . . . 300 ft Approach/ departure surface is 765 ft wide at
10,000 feet 3,400 ft 1,500 ft from beginning

Transitional surface slope 4:1
Transitional surface maximum height . . . . . . . 100 ft

Clear zone :
Length . . . . . . . . . . . . . . . . . . . 750 ft
Inner width 300 ft Begins at end of primary surface .
Outer width . . . . . . . . . . . 532 ft

Pavement strength . . . . . . . . . . . . . . . . . . 150,000 Ib Based on second generation aircraft . Also see
gross weight paragraph headed "Structural Design ."
on dual
tandem gear



Fig. 5 Potential layout .

age, and the need for a parallel taxiway . The
lateral arresting system may require a greater
or lesser area width, adjacent to the runway .
Also, if the runway is not aligned with prevail-
ing winds, it may be appropriate to have a wider
runway . For most STOL ports, a parallel taxi-
way will be needed . In this case, the structure
should be at least 400 ft wide .

Structural Design

The landing area should be designed for the
largest aircraft expected to use it . The maxi-
mum weight aircraft anticipated by 1985 is
150,000 lb . Other types of loads, such as snow,
freight equipment, etc., should be considered
in the design of the area and the structures
as appropriate.

Emergency Equipment

Provision should be made for equipment on the
operational area to handle emergency medical
and fire situations . Consideration should also
be given to some type of built-in hydrant sys-
tem .

Aircraft Maintenance and Fueling

Due to the limited parking space available, it
appears logical to plan only for emergency
maintenance. The decision to install an aircraft
fueling system will depend on several factors,
among which is the requirement of the local
building code .

Floating STOL Port

ASTOL port located on water (floating or semi-
submersed) is not truly an elevated facility .

However, many of the operational problems
associated with a floating STOL port are the
same as for an elevated STOL port . For exam-
ple, emergency arresting systems should be
provided to ensure that the aircraft does not fall
into the water. On the other hand, wind flow
should be considerably less of a problem. In
many metropolitan areas, a floating facility,
on either an interim or permanent basis, may
provide the best solution to establishing STOL
service .

TERMINAL AREA

General

The primary purpose of the terminal area on a
STOL port is the same as the terminal area on a
conventional airport--to provide for the trans-
fer of passengers and cargo from one mode of
transportation to another. However, due to the
specialized function of the STOL system, atten-
tion should be given to possible innovations in
the terminal area, such as gate processing and
vertical movement of passengers . The STOL
system, which is aimed at short-haul, high-
density air transportation, must be efficient
in every aspect .

Terminal Building

The terminal building should be designed to
accommodate a steady flow of passengers
rather than long-term holding of passengers .
This means secondary features of the terminal,
such as concessions and eating facilities,
should be minimized. To aid in efficient passen-
ger handling, consideration should be given
to passenger processing at the gate . Since the
majority of short-haul passengers are business-

oriented, time-conscious, and carry relatively
little baggage, gate processing should be quite
feasible . Also, mutual-use (or common use)
gates appear to be a requirement .

Vertical Movement

On elevated STOL ports, it may not be feasible
to locate the terminal on the same level as the
operational area . This would, of course, require
vertical movement of passengers and baggage.
Several methods of accomplishing this have
been studied. Among these are escalators,
elevators, and loading bridges . The escalators
would involve the least cost but would create
a fixed obstacle in the aircraft maneuvering
area . The elevators can be located on the side
of the structure but are expensive and preclude
a steady flow of passengers to the aircraft .
The loading bridges completely protect the pas-
senger from the weather but are expensive and
create an obstacle . At surface STOL ports,
vertical movement of passengers may be feasi-
ble between mass transit vehicles and the air-
craft gate area . This should be given careful
evaluation during the initial planning of the
terminal .

Capacity

The size of the terminal is determined by the
peak-hour volume of passengers and cargo .
The forecast of the peak-hour volume must be
made recognizing the maximum capacity of the
runway (in VFR conditions), the aircraft pas-
senger capacity, the aircraft load factor, and
the frequency of service . Further, an analysis
must be made of the maximum capacity of the
surface access systems. Surface congestion
has a direct effect on the efficiency of the air
transportation system .

Transportation

STOL PORTS
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SEAPLANE TERMINALS

SITE SELECTION

Water Areas

In selecting an adequate site within the areas
deemed feasible for water flying, it will be
necessary to choose one having the proper
water-area dimensions, depth, and approach
or glide path ratio for the types of planes to be
accommodated . Table 1 shows by comparative
groups the recommended minimum standards
for water landing areas . Generally, most locali-
ties will not be concerned with lengths of water
areas of 5,000 ft or more . Larger installations
are primarily for large commercial aircraft
and military operations .

Prevailing Winds The direction and velocity
of prevailing winds over the surface of the
water will be the controlling factor in deter-
mining the direction of water lanes . It is not
necessary to consider winds of 3 mph or less
when making these determinations .
When the water landing area consists of a

single lane (covering two wind directions)
the greatest percentage of wind coverage
should be obtained . In many cases these single-
lane operating areas cannot be oriented to take
maximum advantage of the prevailing winds .
In this regard, a shifting of the direction of the
water lane should be effected so as to utilize
the greatest possible wind coverage in conjunc-
tion with water currents and approach condi-
tions . The influence of approach zones and cur-
rents is explained under these two respective
headings that follow . Where all-way landings
and takeoffs can be provided, a study of the
wind conditions will indicate the primary and
secondary water-lane directions .

Approach Zones For seaplane operations the
ideal approach zone is one which permits
unobstructed approaches over water at a ratio
of 40 :1 or flatter, with ample clearance on
either side of the approach zone center line .
The width of the zone should increase from the
ends of the water lanes so that at a distance
of 1 mi from the end of the water lane, the zone
is approximately the width of the water lane
plus 1,000 ft .

Under favorable temperature conditions a
water-borne aircraft will leave the water and
fly level for approximately 4 seconds and a
distance of about 400 ft before starting to
climb . The rate of climb after this 4 second
period is about 20 :1 . Where commercial opera-
tions are anticipated, it is recommended that
the approach angle should be 40 :1 or flatter .

The approach zones should be over water
wherever possible, thereby permitting a rea-
sonably safe landing in the event of power
failure during initial climb or landing ap-
proach . Furthermore, for obvious safety rea-
sons, climbs and approaches should not be
made over populated areas, beaches and simi-
lar shore developments. Apart from the all-im-

Civil
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Administration,

	

U . S .
Department of Commerce, Washington, D C .

'The lengths indicated above are for glassv water, no wind, see level conditions at standard temperature of 59°F . The
lengths shown will be increased at the rate of 7 percent for each 1,000 ft of elevation above sea level . This corrected length
shall be further increased at the rate of one-half of 1 percent for each degree that the mean temperature of the hottest month
of the year, averaged over a period of years, exceeds the standard temperature . See Fig . 1 .

portent safety factors involved, such
maneu-vers can createillwill and antagonism on the

part of local inhabitants and boating interests .
Where a suitable water area exists and the
shore and surrounding development prohibits
straight-away approach zones, it may be possi-
ble to establish operations in which an over-
water climbing turn or let-down procedure is
used .

Currents and Water-Level Variations Current and
changes in water level usually will not be great
enough to cause construction or operational
difficulties. Only under extraordinary condi-
tions will currents affect size requirements
of the water landing area . Landing and takeoff
operations can be conducted in water currents
in excess of 6 knots (7 mph) but any taxiing
operation between the water lanes and the
shore facilities will usually require the assis-
tance of a surface craft . Currents in excess of
3 knots (3 .5 mph) usually cause some difficulty
in handling seaplanes, particularly in slow
taxiing while approaching floating docks,
or in beaching operations. In some cases un-
desirable currents may be offset to some extent
by advantageous prevailing winds . Locations
of the following types should be avoided : (1)
Where the currents exceed 6 knots (7 mph) ;
(2) where unusual water turbulence is caused
by a sharp bend in a river, the confluence of
two currents, or where tide rips are prevalent .
As a general rule if the change in water

levels exceeds 18 in ., it will be necessary to
utilize floating structures or moderately in-
clined beaching accommodations to facilitate
handling of aircraft at the shoreline or water
front . Where water-level variations are in ex-
cess of 6 ft, special or extended developments

to accommodate the aircraft must be made .
These developments might require a dredged
channel, extended piers or special hoisting
equipment depending upon the slope of the
shore . It follows that the greater the water
variation, the more extensive will be the facil-
ity requirements .

Water-Surface Conditions Open or unprotected
water-operating areas may become so rough
under certain conditions of winds and cur-
rents as to prohibit operations ; hence, the
varying water conditions at the proposed site
must be investigated . The average light plane
(3,000 Ib or less), equipped with twin floats,
can be operated safely in seas running to about
15 in . measured from crest to trough, while
18-in . seas will restrict normal safe operations
of these aircraft . Larger float-equipped or hull-
type aircraft ranging in weight from 3,000 to
15,000 Ib can generally be operated safely in
seas running as high as 2 ft measured from
crest to trough. At the other extreme, smooth
or dead calm water is undesirable because of
the difficulty experienced in lifting the floats
or hull from the water during takeoff. The most
desirable conditions exist when the surface
of the water is moderately disturbed, having
ripples or waves approximately 3 to 6 in . high .
Locations at which excessive ground-swell
action may be encountered should be given
careful consideration to determine the effect
of such action on the intended operations .

Another consideration which must be taken
into account, when examining the water con-
ditions, is the presence of floating debris .
Areas in which there is an objectionable
amount of debris for considerable periods of
time should be avoided.

TABLE 1 . Recommended Minimum Standards for Water Landing Areas'

Mini- Mini- Turning
Minimum mum mum basin

length in feet width in depth in feet-
(see level) feet in feet diameter Remarks

2,500 200 3 None Minimum for limited small float
plane operation . Approaches

should be 20 :1 or flatter for e
distance of at least 2 mi .

3,500 300 4 None Minimum for limited commercial
operation . Approaches should be
40 :1 or flatter for a distance of at
least 2 mi .

5,000 500 10 1,000 Minimum for extensive commercial
operation . Approaches should be

40 :1 or flatter for a distance of et
_ least 2ml .

10,000 700 15 2,000 Unlimited . Approaches should be
50 :1 or flatter for e distance of at

least 2 mi
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Effect of elevation and temperature on water-lane lengths .
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May be used . For example, a facility basing 15
aircraft in the water and 6 on land would need
a maximum of 21 car-parking spaces (one for
each plane) during maximum use period, plus
one for each employee ; i .e ., approximately 25

cars or 6,250 all ft of area . Hangar or tie-down
space for 6 planes would occupy 18,000 sq ft .
One small office building with food counter
would require another 400 sq ft. Finally, the
common outdoor use space would occupy
about 4,930 sq ft (this figure representing 20
percent of the sum of the other areas) . Accord-
ingly, the total area would amount to about
29,580 sq ft or about seven-tenths of an acre.

In addition to being adequate in size, the
shore facility should be located reasonably
close to the water-operating area to eliminate
long taxiing operations .

The availability of utilities such as electri-
city, water, telephone and sewage should be
investigated . The basic installation may not
require all utilities, but water and sanitary
facilities of some sort should be provided for
at all locations . In remote rural areas, estab-
lished water lines and sewerage facilities will
be out of the question . If such is the case, well
water and chemical toilet units are feasible.
State or local sanitary codes must be respected
when it is planned to install water and sanitary
facilities of this nature .

The most desirable sites have a moderately
sloping shoreline and a water depth suitable
to permit aircraft taxiing operations as close

to the shoreline as possible . Excessive fluc-
tuations in water level are not desirable since

this condition requires expensive shoreline

installations . Care should be taken to deter-

mine whether the water level offshore will per-

mit aircraft operations when the water level

is low .
In all cases, the area for a seaplane facility

should be sufficient in extent to form a com-
plete unit without any interior private holdings

by selecting a more suitable anchorage area .
Where boulders are found on the bottom, some
construction difficulties may be encountered
and anchor lines may tend to foul . Mud bottoms
ordinarily present little or no difficulty .

The Onshore Facility

No site for the onshore development should
be given serious consideration until it is known

that adequate room is available for all of the
space-taking elements required . Determination
of size will require a knowledge of (1) How

many planes will need hangars or tie-down
space ; (2) how many car parking spaces will

be necessary ; (3) how many patrons will use

the facility ; (4) whether a small office will suf-

fice or whether an administration building with
facilities for eating, refreshments, and other

nonaviation activities is required ; (5) how much

outdoor common space, such as for lawns,
walks, terrace, etc_ is needed . Answers to

numbers 1 and 2 can be fairly accurately mea-

sured while 3, 4, and 5 will depend upon local
conditions varying from a very simple instal-

lation, in remote recreation areas, to large

installations in metropolitan areas. Minimum

unit requirements are as follows :

Minimum Unit Requirements for a Single Onshore

Facility
Area,

Item

	

Facility

	

sq ft

1 plane . . . .

	

. . . . Hangar or tie-
down space

	

3,000

1 car . . . . . . . . . . Parking space

	

250

Office . . . . . . . . . . Small building

	

80

Common outdoor

	

Walks, lawn,

	

20 percent of

space

	

or open space

	

above total

To compute the number of square feet for
a given facility, multiples of the above criteria

Sheltered Anchorage Areas A cove, small bay,
or other protected area is desirable for use as

a seaplane anchorage or mooring area in order

to relieve floating-dock or onshore parking .

A sheltered area that is protected from winds
and currents is required, particularly if over-
night or unattended tie-ups are to be made at

locations where sudden and sometimes unex-
pected storms or squalls develop . Appreciable

currents and winds in the anchorage area make
the approach and picking up of a buoy more
difficult and at times will call for the assistance
of a boat . The anchorage area should be within
sight and calling distance of the floating dock
or ramp if possible . It also should be located
so as to permit unrestricted maneuvering of
the aircraft when approaching the buoys .

Bottom Conditions The type and condition of
the bottom at the proposed seaplane-facility
site can influence the arrangement of the vari-
ous components thereof, the means of con-
struction of the fixed structures, and the water
operations to and from the shoreline .

Reservoirs and other artificial bodies of

water often are flooded natural-land areas and
frequently are not grubbed (stumps and logs

removed) before flooding . This situation

causes anchors and anchor lines to foul and,
over a period of time, can create a hazard if

these submerged objects rise to the surface

and remain partially or totally submerged .
Obstructions which project from the bottom

and constitute a hazard should be removed or,
if this is impractical, must be suitably and con-
spicuously marked to indicate their presence
to those utilizing the water area .

A hard bottom composed of shale or solid
rock formations will make the construction of
fixed offshore structures difficult and costly .
Anchors also tend to drag over this type of
bottom . Unless specially designed mooring

anchors are used, precautions should be taken
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and with good boundary alignment for com-
plete land utilization and protection . It may
also be desirable in some cases to secure a
liberal setback from the highway in order to
protect the project and adjacent property from
noise and glare and to provide room for widen-
ing any highway paralleling the property line.
If sufficient land is available, a greenbelt all
around the project will enhance the desirabil-
ity of a seaplane facility in a neighborhood
area .

General Planning Considerations

Having determined the best site available from
the aeronautical point of view, other elements
of community, county and state planning
should be considered . These elements are
accessibility and land use .

Accessibility Probably the most obvious con-
sideration influencing the location of a sea-
plane facility is its proximity to the ultimate
destination and source of the users . The
ability of the airplane to cover long dis-
tances in a short space of time often is cited
as its outstanding attribute . To retain this ad-
vantage, every effort should be made to locate
the facility convenient to good streets and
rapid or mass transportation facilities in urban
areas, and to major highways or good roads
in rural areas . Utilization of speedboats and
other surface water transportation should also
be carefully explored . If these associated
means of access and transportation are over-
looked, minimum use of the facility can be
expected . In rural or recreation areas where
the seaplane is used primarily for sport, loca-
tion of the facility with regard to access will
not be a serious problem except that the means
of access or transportation for fuel, repairs,
and supplies must be adequate .

Land Use Locating a facility in a residential
neighborhood where let-down and takeoff pro-
cedures occur over homes may be a source
of annoyance to residents in the area . Unless
flight traffic procedures can be developed
which will eliminate the objection of takeoffs
and landings of this nature, the planner should
seek a location where the existing land use
will be benefited by seaplane activities . Per-
sonal seaplane flying is desired in certain
neighborhoods where boating and seaplaning
are of mutual interest . Here the seaplane facil-
ity will be as much an asset to the community
as a yacht club . The onshore development
might well include a combination office and
club house for seaplane and boating interests .
Normally there will be little use for a personal
seaplane facility in an industrial area where
local truck and auto traffic congestion make
access time-consuming and undesirable .

Every effort should be made to recognize
existing conditions and future proposals so
that the seaplane facility can take its proper
place in the community .

DESIGN CONSIDERATIONS

The Water-operating Area

Most natural water areas will provide, without
modification, the required dimensions neces.
sary for seaplane operations . Where the avail-
able water area is limited, the minimum water-
operating area must consist of one water lane
for landings and takeoffs and a taxi channel .
A turning basin will be necessary in cases
where turning must be confined to a restricted
area because of water depth requirements or

Fig . 2

	

General operating area .

for the segregation of other water surface-
craft activities . In some cases anchorage areas
may be necessary .

Water Lanes Minimum dimensions of water
lanes necessary for seaplane operations are
set forth in Table 1 . Inasmuch as elevation and
temperature affect water-lane length require-
ments, these factors must be considered and
the lengths adjusted accordingly . Figure 1 pre-
sents a chart showing the effects of these fac-
tors on certain basic lengths . A typical layout
for a single water-lane operating area is shown
in Fig . 2 .

Taxi Channel

	

For small seaplanes the taxi chan-
nel should have a minimum width of 125 ft,
although a width of 150 ft or more is preferred .
These channels should be located to provide
direct access to the onshore facility and when
possible should be so oriented that approach
to the ramp or floats will be into the prevailing
wind . They should provide e minimum of 50 ft
clearance between the side of the channel
and the nearest obstruction .

Turning Basins Turning basins will be required
where the use of water area is restricted . A
minimum radius of 125 ft should be available
for surface turns . These turning basins should
be located at both ends of the water lanes and
adjacent to the shoreline area . The same mini-
mum clearance criteria, i .e ., .50 ft, should be
used for the separation between the side of
the turning basin and the nearest obstruction .

Anchorage Areas Where anchorage areas are
required, they should be located so as to pro-
vide maximum protection from high winds
and rough water . The space requirements for
an anchored aircraft, and the number and size
of aircraft to be accommodated, will determine
the size of the anchorage area . Each aircraft
will swing around the mooring while anchored .
To determine space needed, one must know
the wingspan and length of aircraft, the length
of line and bridle, and the lowest water level .
The length of anchor line should be at least
six times the maximum depth at mean high
water at the anchor location . In cases where
the aircraft swing space is limited, the length
of the anchor line may be shortened to not less
than three times the high-water depth, pro-
vided the normal anchor weight or holding
capacity is doubled . Short anchor lines cause
hard riding and should not be used where

swells or heavy wakes from boats are common .
Center-to-center spacing of anchors, where
small twin-float aircraft are to be moored,
should not be less than twice the length of
the longest anchor line plus 125 ft . For larger
types of aircraft, including flying boats and
amphibians this spacing should be increased
by an additional 100 ft . A general layout of
anchorages is shown in Fig . 3 .

The Shoreline Area

Shoreline installations are partly on land and
in the water . They are required to perform two
general functions : (1) to provide servicing,
loading and unloading, handling and tie-up
facilities for seaplanes without removing them
from the water, and (2) to provide haul-out fa-
cilities for removing seaplanes from the water .
The types, size, and arrangement of these

installations will be determined by water con-
ditions, the topography of the land adjacent
to the water . the configuration of the bottom
of the water area, the number and type of
planes to be docked or removed from the water,
and wind conditions . The installation will vary
from a simple wood-plank platform to the more
elaborate ramps with railway facilities, piers,
and floats .

Ramp$ The simplest form of ramp consists
of a wood-plank platform approximately 15 by
20 ft, laid on a sloping shore, with half its
length in water . A device such as this will allow
a small float plane to taxi up and out of the
water . The use of such a ramp is predicated
upon a relatively constant water level and the
shore slope no steeper than 8 to 1 .

The slope of any ramp should not be greater
than 7 to 1, with gradual slopes down to 10 to
1 being preferred . Slopes less than 10 to 1 usu-
ally are too long and hence costly to construct .

Figure 4 shows the maximum draft of sea-
planes of various weights and types . These
data are useful in determining the depth to
which the submerged end of a ramp roust be
lowered . A depth of ramp toe of 4 ft will pro-
vide sufficient depth for most types of water-
borne aircraft in use today ; a depth of 3 ft will
permit handling of all but the heaviest type of
amphibians . For small, light, float planes a
depth of about 18 in . i s adequate . In all cases,
this dimension should be established for mean
low water .
A ramp width of 15 ft is the minimum for

small twin-float or amphibian aircraft opera-
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Fig . 3

	

General layout of anchorage areas.

lions when the water and wind conditions are
relatively calm . 8y adding 5 ft to this minimum
width, practically all water-borne aircraft of
gross weights up to approximately 15,000 Ib
can be handled with safety, and pilots of small
seaplanes can make an unattended ramp ap-
proach under adverse conditions . In figuring
the ramp width, the outside-to-outside float
dimensions of twin-float aircraft and the treads
of amphibian aircraft are important factors
and for reference are shown in Fig. 4. The max-

imum dimension--based on the largest aircraft
to be accommodated--plus additional space
on either side to allow for drift when approach-
ing, and safe working space for personnel

when handling an aircraft on the ramp, deter-
mines the minimum practical width. Ramp-
width determination does not necessitate con.
sideration of wheel tread of present-day float
plane dollies . Normally, the dolly wheels are
spaced to fall between the floats, and in cases
where the wheels are outside, the tread is
16 ft or less .

Piers

	

Piers or fixed over-water structures can
be utilized where the variation in water level
is 18 in . or less . The pier should extend into
the water to a point where the water depth is
adequate for the types of aircraft to be handled.
The usual design for a pier incorporates an

access walk approximately 5 ft in width with
hand railings on both sides and an open-decked
handling area approximately 30 by 50 ft at the
walk's end . An open-docked area of this size
will provide tie-up space for four small or three
large seaplanes. On long piers, where the walk-
ing distance is too great for convenient han-
dling of service equipment, a small storage
shed may be located near the open-decked area .
Fueling and lubrication facilities should also
be located at the end of the pier .

Floats and Gangways Floats offer the greatest
flexibility in providing docking facilities . This
type of unit rides with wave action and is equal-

Fig. 4

	

Water-borne aircraft dimensional data by aircraft weight groups .
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ly satisfactory in areas of great or negligible
water-level variations . Universal action must
be provided in anchoring or attaching floats
together . Figure 5 shows various types of
floats for docking . A float which provides an
unobstructed wing clearance of 17 ft will per-
mit practically any twin-float seaplane or small
amphibian aircraft to come along its side safely .

Floats are usually connected to the shore
or pier by booms and a gangway . The maximum
water-level variation dictates the length of the
gangway . In no case should gangways be less
than 15 ft in length and should be at least 5 ft
in width . Hand rails, preferably on both sides,
should be provided to assist persons using
the way . A 2 .75 : 1 slope ratio is the maximum

for safe and easy walking and to prevent the
handrails from becoming an obstruction to
wings .

In some locations it may be desirable to an-
chor the float offshore with anchors and anchor
lines with connection to the shore by a floating
walkway . A floating walkway 5 ft or less in
width must have outriggers spared longitudi-
nally approximately every 10 ft . Outriggers 8 to
10 ft long will prevent excessive rolling of the
walk .

Spacing The desired clearances between the
various docking units and ramps obviously
will have a decided influence on their arrange-
ment and location . Each docking unit should

be so located that an aircraft may approach
and tie up in any one of the units when adjacent
units are occupied . When aircraft are operated
between the various units under their own
power, the recommended minimum separation
between the near faces of piers . floats, ramps
or marine railway is 50 ft because a water-
borne aircraft can normally be taxied safely
past obstructions as close as about one half
of its wing span . Where aircraft are moved
between units by hand, the separation between
the units may be less than 50 ft to facilitate
handling . A minimum of 100 ft of unobstructed
water should be available directly offshore
from a ramp in the direction from which ap-
proaches normally will be made .

Floating Be rages	The lease or purchase of land
for a seaplane-facility site may be a problem
at some desirable locations and yet pier or
gangway rights may be easily obtained . At
such locations a floating barge, anchored off-
shore, makes an excellent facility . An office,
lounge, and service shop can be included
"aboard" and by adding a floating dock along-
side and ramps at the ends, a very practical
and efficient facility results . The floating barge
may be anchored direct to the shore or a pier
by booms and a gangway, or anchored offshore
in e fixed position . Some operators prefer to
silo- the barge to drift downwind or down-
water from a single anchor . Boat transportation
will be needed if the unit is mobile and moored
offshore . The very uniqueness of this type of
installation will, in some localities, attract
many persons otherwise not directly interested
in water flying . The possibility of organizing
this activity on a club basis should not be over-
looked . This type of installation can be made
more attractive by appropriate use of paint,
colorful deck chairs, awnings, marine appoint-
ments, and recreation facilities .
Some units are in operation today where an

entire barge is floating but is attached to the
shore . Large logs are decked over and form
the base for the entire structure, which is in
some cases 150 ft long by 100 ft wide, in a
series of flexible units .

The Service, Tie-down, and Storage Area

This element will occupy more space than any
other onshore facility . For safety and conven-
ience, it should be separated from other inci-
dental activities on the site, either by adequate
buffer space, fencing, or both . Every effort
should be made to locate floating docks and
piers so that access to them by the public will
not require crossing the apron or hangar area .
(See Fig . 6 .)

Hangars Both storage and repair hangars
should be located so as to permit the off-site
delivery of repair material and use by service
personnel over a route as direct as possible
and without interference with the movement
of aircraft . The service and storage hangar
area should be located in such a position in
relation to the ramp or marine railway that
aircraft may be moved there as directly as pos-
sible, with the least possible amount of distur-
bance to tied down aircraft or aircraft already
in repair parking spaces .
The amount of space required for apron tie-

down and hangar facilities will depend upon
the number and types of aircraft that are to be
accommodated . Dimensions of various aircraft
are shown in Fig . 4 . This information can be
used to determine the space required for taxi-
ing, turning, and storing .
Hangars should be located in an orderly and

functional relation to haul-out and ramp facili-
ties, and to eliminate as much noise and con-Fig . 5

	

Various types and arrangements of floats .
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Fig. 6 Seaplane slipway.

Fig. 7

	

Typical layout a1 onshore and shoreline development
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Typical layout of onshore end shoreline development.
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Typical layout of onshore and shoreline development.

fusion as possible should be sufficiently sepa-
rated from the administration building and
common public-use areas.

The Administration Building and

Common-Use Area

In simple installations, it may be necessary
to utilize a hangar for both aircraft service and
office space. In larger projects a separate ad-
ministration building may be required to pro-
vide adequate space for the manager's office,
passenger and pilot lounge, display space,
restaurant or snack bar, and observation deck .
A community room for public use, such as for
lectures, meetings and classes should not be
overlooked if needed . The building should not
be oversized or monumental in character . Only
a simple, functional design, adequate to take
care of the estimated needs, is required . The
location should be in a prominent position on
the site, readily accessible to aircraft arrival
and to customers and visitors from the onshore
approach . Like airport administration build-
ings, visibility of the water area from the admin-
istration building is needed for the control of
aircraft at locations where traffic in and out
requires two-way radio communications .
Ample outdoor space reserved immediately

adjacent to the administration building for
public use is desirable . This space may consist
of a small lawn or paved terrace on the water
area side or, in more sizable installations, a
larger section broken down into recreation
areas, an outdoor dining terrace and lawn .

Access Access to the land area, both for cus-
tomers and for service and delivery, should
ordinarily be a two-way, all-weather road . How-
ever, when a long access road is required and
the traffic to and from the facility is not sea-

sonal but relatively constant and without
peaks, a one-way road will suffice . In such
cases, turn-outs should be provided at con-
venient intervals . The plan should be designed
for one traffic connection with the main high-
way or street, in order that its free-way may
be preserved . A public highway should never
be used as a part of the road system within
a project if public use for through traffic is to
continue after the project has been put into
operation. Through traffic will unduly congest
the land facility, could be hazardous to pedes-
trians, and splits the property into two sepa-
rate units which is undesirable.

Roads Vehicular circulation must be provided
for deliveries of gasoline, oil, fuel, and for
refuse removal. These routes will influence
walks and interior road system and to some
extent the pattern of the master plan . In order
to reduce development costs and maintenance,
it is advisable to concentrate buildings for cer-
tain uses in areas with servicing facilities such
as a service road, on one side . When topogra-
phy and shape of tract are favorable, this type
of plan effects economies.
Roads should be planned economically, but

must be adequate in width to serve the antici-
pated traffic, to permit easy circulation and
safe driving . In some instances, they may af-
ford parking space on one or both sides, de-
pending on the solution of a particular site
problem. Some service roads may be desired
for limited use. i n such cases the entrance can
be barred by removable posts or chains .

Parking Areas Provision of parking areas for
cars must be made . As previously mentioned,
one should allow one car for each based air-
craft, one car for each employee, plus a ratio
of visitors' cars commensurate with the judg-

ment of local interest in the use of the facil-
ity . An overall space of 250 sq ft of area will
be required for each car. The type of parking
space layout will, of course, depend upon the
space and shape of the area available for the
installation .

Parking areas should not be located so that
pedestrians must cross a public road to reach
the facility proper . This creates an unnecessary
hazard, particularly to unescorted children who
might dash across the public highway. Parking
areas should be located convenient to the on-
shore and shoreline facilities . In no case should
the pedestrians be required to walk a distance
greater than 200 ft from the parking area or
service road to reach buildings or shoreline.

Walks All walks should be laid out for direct
access to and from the facilities to be reached .
Like roads, they should not be oversized in
the interest of economy of construction and
maintenance . Recommended walks widths
are:

Capacity

	

Width, ft

Public walk serving less than 100 persons . . . . . .

	

3

Normal standard walk .

	

. . . . . . . . . . . . .

	

. . .

	

4

Walk serving over 400 person . . . . . . .

	

. . . . . .

	

5

All walks should clear obstructions (as plant-
ing, fences, etc.) by 2 ft . Avoid steps in walks;
single risers should never be used in public
walks. Avoid stepped ramps. A 10 to 15 per-
cent gradient is preferred to steps.

Figures 7 to 9 show layouts on three dis-
tinctly different shapes of land area . These
layouts indicate the inter-relationship of each
use area . From arrangements such as these,
studied in accordance with the previous dis-
cussion on the master plan elements and the
general water-operating area shown in Fig. 2,
the master plan is developed.
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INTRODUCTION

The growth and development of bus transpor-
tation has closely followed advances in auto-
motive technology and the improvement and
expansion of the national highway network.
The first bus routes were originated by individ-
ual entrepreneurs using converted passenger
automobiles . These routes were short and ser-
vice was generally unreliable . As the highway
network expanded and more suitable bus
equipment became available, these short, dis-
connected routes were merged into larger con-
solidated operations providing more reliable
through services over longer distances . Our
modern express highway system and the de-
velopment of more comfortable and efficient
high-speed buses have made bus transports-
tion the leading means of public transport in
the United States . Over the past decade bus
services have evolved into several general
operational categories and characteristic ter-
minal types.

TERMINAL TYPES

Intercity Bus Terminal

The intercity terminal is usually found in the
downtown core and is accessible directly by
local transit, taxi, and auto . It differs from
other terminal types in that it includes long-
haul service in excess of several hundred miles
and provides for a much greater number of bus
movements. Land costs normally dictate ver.
tical expansion capability in the denser city
areas. (See Fig. 1 .)

More elaborate "package express" facilities
are provided in the intercity terminal and a
greater amount of concession and rental space
is provided to defray higher terminal construc-
tion and operating costs.

Airport-City Bus Terminal
The airport-city bus terminal provides primar-
ily for the transportation of airline passengers
from an urban center to the major airports it
serves . Usually located in the urban center,
the terminal is accessible by local transit sys-
tems, taxis, and autos. Oriented to departing
and arriving flights, the terminal normally has
provisions for arrival and departing flight infor-
mation as well as preticketing and check-in
facilities .

Urban-Suburban Commuter Terminal
This type of facility may be located within the
downtown core, as a central passenger collec-
tion and distribution node, or on the periphery
of the core, as a rapid transit feeder station .
It is characterized by a diversified bus route
structure and high-turnover commuter-type
bus operations . Bus accessibility is an impor-
tant consideration . Grade separated access by
underpass or overpass connections and exclu-
sive bus lanes on connecting highways are
desirable to maintain schedule efficiency .

Fig . 1

	

Terminal types . (a) Urban located intercity terminal . (b) Airport-city bus terminal. (c) Urban-suburban com-
muter terminal . id) Suburban-interstate terminal .
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Suburban Interstate Terminal

The suburban interstate terminal is a peripheral
type designed to avoid the traffic congestion
and heavy investment associated with central
city and/or airport terminal facilities .

The terminal is usually located adjacent to
interstate highway connections with major
cities or regional airports and in many in-
stances serves the increasing outlying "urban
sprawl" areas .

In an increasing number of cases terminals
of this type serve a commuter-type function
where the daily journey to work in the central
city may take as long as 2 hours .

Sometimes referred to as "park and ride"
terminals, because access is primarily by auto,
these facilities are provided with open, paved
parking spaces . Investment in waiting-room
and bus-berthing facilities is minimal . The
terminal is usually a one-story building of sim-
ple construction .

FUNCTIONAL ELEMENTS PLANNING CRITERIA

General functional organization of the terminal
is determined by site configuration, the volume
and type of bus operations, and passenger and
bus traffic circulation . Although all terminal
types to some extent share common planning
problems, there do exist some significant dif-
ferences in design rationale .

One of the most complicated terminals is
the intercity type, since it is often found in a
dense, developed area in the heart of the cen-
tral city and its general configuration is too
often inhibited by existing construction and
high land costs . Moreover, the underlying
design rationale should maximize provisions
for short lines of flow and communication be-
tween ticketing and baggage functions and the
bus interface .
An island plan with the functional elements

radiating from the core allows for maximum
efficiency. Such a relationship would allow
the "waiting" areas to serve as the central
focal point, with all bus berth positions being
equidistant . As the terminal becomes more
linear in plan, functional elements begin to
lose their cohesiveness and often require
duplication .

Although the design of all terminal types
is largely dictated by bus and passenger vol-
umes, this consideration becomes even more
significant in the design of high-volume com-
muter bus terminals .

In such facilities the design is controlled
more by bus and passenger volumes, traffic
circulation, and the resultant space demands
for large numbers of bus berths, while baggage
handling provisions are minimal or nonexis-
tent . These space demands may dictate a ver-
tical, multiple-bus-level solution, with inter-
mediate passenger circulation concourses .
Traffic access, by direct exclusive highways
on the bus side and by feeder transit, auto,
and taxis on the passenger side are important
elements of this type of terminal .

Generally, with regard to the airport-city
terminal, the primary planning considerations
include provisions for efficient check-in facil-
ities, baggage handling, and flight information .
Moreover, counter space requirements are
usually more extensive and should include
weigh-in provisions and conveyors for han-
dling of baggage . Adequate provisions should
also be made for limousine, auto, and taxi
access .
The suburban interstate terminal is perhaps

the simplest of the terminal types . The most

Fig . 2

	

Flow diagram .

significant planning requirement is adequate
provision for parking . Many, if not most of
the passengers drive to the facility and park
their cars until their return in the evening,
while others may be driven to the facility and
discharged . In many instances access to the
terminal may also be via local bus service and
taxi .

It is essential, therefore, that the parking
facilities be located so as to minimize the walk-
ing distance to the terminal and that egress
and ingreg% be planned to avoid traffic conges-
tion along nearby arteries . If possible, some
covered walkways should be provided leading
from the parking field to the terminal building .

Since there will be movement of both vehi-
cles and passengers at the same level, pro-
visions must be made, for obvious safety rea-
sons, to separate the two as much as possible .

Terminal requirements should include pro-
visions for ticket sales, vending machines
and/or small snack bar, toilet facilities, office,
baggage and/or storeroom . (See Fig . 2 .)

Space Requirements

Public Seating Seating in any of the terminal
types may be provided in the form of a separate
waiting room or, in a more open plan, in the
form of a simple seating area within a larger
public space . This function should be directly
accessible to the concourse area and should
be provided with drinking fountains, trash bas-
kets, ash urns, and clocks .
The amount of public seating varies depend-

ing on individual circumstances, terminal type,
and economic priorities . As a general rule of
thumb, however, an allowance of one seat for
every three passengers would be adequate for
an intercity terminal . The passenger quantity
is calculated by multiplying the number of
loading berths by an average bus capacity of
between 35 and 37 people . A 10-berth load-
ing platform therefore, would result in terminal
seating of between 117 to 124 .

In a high-volume commuter terminal, seat-
ing accommodations may be reduced consid-
erably since in-terminal waiting time is much
less . This would also hold true for the subur-
ban interstate terminal .

Ticketing Facilities The trend in ticketing facil-
ities in the modern terminal, regardless of
the type, is toward open counters in contrast

to the antiquated caged windows . In the larger
intercity terminal, where more than one carrier
may operate, separate self-contained glass-
walled ticket offices may be provided, each
housing their individual open ticket counters .
The number of selling positions or agent sta-
tions varies with the individual operations
policy of the carrier and the particular terminal
type .

Perhaps the greatest number of selling posi-
tions are required in the intercity terminal . On
the average, one position should be provided
for each 25 to 30 waiting room seats . The lin-
eal feet of counter space depends on individual
carrier operation and the type of ticketing
equipment used and may vary between 3 to 5
ft per position and/or about 50 to 60 sq ft per
position . The height of the counter is usually
42 in .

In the airport-city terminal the ticketing
facilities are usually in the form of continuous
counters with a certain number of selling posi-
tions allocated to each airline . The length of
each position is determined by the type of
electronic equipment, TV equipment, and
scales to be housed and usually varies between
4 to 5 ft .

Baggage Boom Baggage room requirements
vary significantly with terminal type and op-
eration .

In the intercity terminal and the airport-
city terminal, the baggage handling problem
is more severe.

Ideally, in both cases, the sooner the depart-
ing passenger and his baggage are separated,
the better . In the airport-city terminal this usu-
ally occurs at the ticket counter where the bag-
gage is sent by conveyor directly to the loading
platform or to a staging area or baggage room,
where it remains before it is placed on board
the bus .

In the intercity bus terminal the baggage is
normally hand-carried directly onto the bus or

to the baggage room, and from there it is placed
on the bus . The baggage room should be acces-
sible from both the public area and the con-
course and have an area equal to about 10
percent of the total building or contain about
50 sq ft for each bus loading berth, whichever
is higher . The baggage room should also be
equipped with standard metal racks about four
or five tiers high for baggage storage .
A portion of the baggage room may be used
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for a package express service, which and
should function without interfering with con-
course traffic . A separate package express
counter should be provided . The length of the
counter depends on the scope of the operation,
which varies with each location .

Public Lockers and Telephones Lockers and tele .
phones are revenue producing, and the quan-
tities to be provided depend to a great degree
on their potential earning capacity .

Dispatch Oflice The dispatch office controls
all bus movement and consequently should be
located on the concourse so that it can ob-
serve all loading berths . The size of the dis-
patch office may vary anywhere from 50 to
150 sq ft .

Offices

	

All terminals regardless of type require
a certain amount of office space. The specific
area to be provided depends on the terminal
size and type . Although usually offices for
the terminal manager, passenger agent, and
switchboard are sufficient, in larger terminals
more elaborate facilities are required .

Rental Space

	

The amount of rental space to be
provided for stores, shops, concessions, ate.,
depends primarily on the earning potential
involved and the amount of space available .

By JOHN J. FRUIN, Ph.D.

PEDESTRIAN DESIGN FOR PASSENGER
TERMINALS

The design of pedestrian facilities for passen-
ger terminals is dependent on the category of
terminal and its pedestrian traffic patterns .
Commuter passenger terminals, with extreme
but short peak traffic patterns and repetitive
users, can be designed for lower standards
of service than long-distance terminals, where
the users are generally unfamiliar with the
facility and peak traffic levels may be sustained
over several hours. Detailed photographic
studies of the use of pedestrian facilities indi-
cate that maximum capacity coincides with
the most crowded pedestrian concentrations,
representing a poor design environment . Many
of the elements of aesthetic design are lost
in this type of crowded environment, as the
pedestrian becomes preoccupied with the dif.
ficulties caused by the close interaction and
conflicts with other persons. The challenge
to the terminal designer is to balance the space
requirements for a comfortable and aestheti-
cally pleasing human environment against the
space restraints caused by building configura-
tion and cost .
The most recent approach to the design of

pedestrian spaces has been the use of the
level-of-service concept. On the basis of this
concept, a qualitative evaluation is made of
human convenience at various traffic concen .
trations and this is translated into appropriate
design parameters . For example, it has been
found through detailed photographic analysis
that the maximum capacity of a corridor is ob-

From "Pedestrian Planning and Design,"
® (Copyright) by John J. Fruin, Ph.D .

tained when average area occupancies are
about 5 sq ft per person and human locomotion
is limited to a restricted, shuffling gait . Pedes-
trians require an average of more than 35 sq
ft per person in order to select their normal
walking speed and to avoid conflicts with
other pedestrians. Human locomotion on
stairs and the convenience and comfort of
pedestrian waiting areas is similarly related
to average pedestrian area occupancy .

Corridor Design

Minimum corridor widths are based on the
pedestrian traffic flow volume less appropriate
allowances for disruptive traffic elements
such as columns, newsstands, stairways, win-
dow shoppers, etc. Where the corridor is also
used as a waiting area to accommodate stand-
ing pedestrians, the maximum potential accum-
ulation and safe human occupancy of the cor-
ridor should be determined . (See "Queuing
Areas," below.) The maximum practical flow
through a corridor is approximately 25 persons
per foot width of corridor per minute (PFM) .
The flow volume that allows for the selection
of normal walking speed and avoidance of
traffic conflicts is equivalent to 7 PFM (or
less). This standard would be used in passen-
ger terminals that do not have severe peaking
patterns or space restrictions . Where severe
repetitive peaks and space restraints occur,
such as in a commuter terminal, the more
stringent standard of 10 to 15 PFM may be
used . This standard allows the attainment of
near-normal walking speed but does result in
more frequent traffic conflicts with other
pedestrians.

Entrances

The criteria utilized for corridor design can
be roughly applied to the design of doors. The
maximum capacity of a free-swinging door is
approximately 60 persons per minute, but this
capacity is obtained with frequent traffic dis-
ruptions and queuing at the entrance section .
A standard of 40 persons per minute would
be representative of a busy situation with occa-
sional traffic disruptions . Where free-flowing
traffic is desired, a standard of 20 persons per
minute should be adopted.

Stairs

Human locomotion on stairs is much more
stylized and restricted than walking because
of the restraints imposed by the dimensional
configuration of the stairs, physical exertion,
and concerns for safety . As with corridors,
capacity flow is obtained when there is a dense
crowding of pedestrians combined with re-
stricted, uncomfortable locomotion . The maxi-
mum practical flow on a stair is approximately
17 persons per foot width of stairway per min-
ute (PFM) in the upward or design direction .
An average of about 20 square feet per person
or more is required before stair locomotion
becomes normal and traffic conflicts with
other pedestrians can be avoided. This is equiv-
alent to a flow volume of about 5 PFM. This
standard would be used in terminals that do
not have severe peaking patterns or apace
restrictions . In commuter terminals, the more
stringent standard of 7 to 10 PFM would be
acceptable. Riser height has a significant im-
pact on stair locomotion . Lower riser heights,
7 in . or less, increase pedestrian speed and
thus improve traffic efficiency . The lower riser
height is also desirable to assist the handi-
capped pedestrian .

Queuing Areas

A number of different pedestrian queuing situ-
ations occur in terminals which affect their
functional design . Linear queues will occur
where passengers line up to purchase tickets
or board buses. Care must be taken that these
lines do not disrupt other terminal functions.
The length of a linear queue may be estimated
on the basis of an average per person spacing
of 20 in . The presence of baggage has little
effect on this spacing because baggage is
placed on the floor either between the legs or
at the sides. Bulk queues may occur within
a passenger terminal where passengers are
waiting for bus arrivals or other services .
Where no circulation through the queuing
space is required, area occupancies as low as
5 sq ft per person may be tolerated for short
periods. This allows standing pedestrians to
avoid physical contact with each other. Where
movement through the queuing space is re-
quired, such as in a passenger waiting con-
course, an average area of 10 or more sq ft
per person is required . Human area occupan-
cies below 3 sq ft per person result in crowded,
immobile, and potentially unsafe queues, par-
ticularly where pedestrians may be jostled
off platforms.

Escalators and Moving Walks
The high costs of escalators and moving walks
present difficult design quality decisions. The
units are generally designed close to their
practical operating capacities even though
this practice causes pedestrian delays and
queuing . Escalator and moving walk manu-
facturers will rate the theoretical capacity
of their units on assumption of uniform step
or space occupancies, but detailed photo-
graphic studies of pedestrian use of these
units show that, even under the most crowded
conditions, pedestrians will leave vacant step
positions or gaps, thus reducing effective
capacity . This is caused by the pedestrian's
own personal space preferences and momen-
tary hesitation when boarding these units, par-
ticularly when they operate at higher speeds .
This had led to the use of a nominal or prac-
tical design capacity of 75 percent of the theo-
retical as shown in Table 1 .

TABLE t

	

Nominal Capacity-Escalators and
Moving Walks

Capacity, persons per minute

Type of unit

	

Speed-90 fpm Speed-120 fpm

32-in . escalator . . . . .

	

63

	

84
48-in . escalator . . . . . 100

	

133
24-in . walk . . . . . . . . . . .

	

60
30-in . walk . . . . . . . . . . .

	

1 20

Stationary stairs should be located in close
proximity to escalators and inclined moving
walks to allow for their alternative use in cases
of mechanical failure . With a rise below 20 ft,
pedestrians will also make alternative use of
these stairs if escalator queues become too
long . With high-rise applications above 20 ft,
virtually all pedestrians will use the escalator,
causing long queues and delays in the heavier
traffic applications . Space for pedestrian traf-
fic circulation and queuing should be allocated
at all lending areas.
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SWEEP PATH 40' BUS 90°TURN

Fig. 3 Bus data .

By JULIUS PANERO,
Architect and Planning Consultant

BUS GEOMETRICS

Bus Date Bus geometrics, or the physical
dimensions and maneuverability of the bus,
determine the width of roadways, shapes of
platforms, column spacing, ceiling heights,
and other aspects of bus-level design . The
apparently insignificant detail of the right-side
loading of buses often restricts terminal design
possibilities.

Swept Path When a bus turns normally, it al-
ways turns about a point which is somewhere
on the center line of the rear axle . This is true
whether motion is forward or backward .
The turns required to accomplish the move-

ment and positioning of buses are variable and
differ considerably with the equipment encoun-
tered . The turning template provides a con-
venient graphic method to determine minimum
clearances required . (See Fig . 3.)

ROADWAY RAMPS

Bus Roadway Widths Ten-foot-wide single lanes
will suffice for 8-ft-wide equipment. Eleven-foot
lanes are preferable where ample terminal
space is available and especially to accom-
modate equipment 8 ft wide, the use of which
steadily is increasing .

Double-lane runways, enabling standing
buses to be overtaken by other buses, provide
a great advantage over one-lane runways
because of the increased flexibility of opera-
tions that is made possible .

For the purpose of merely overtaking another
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CLOCKWISE MOTION COUNTERCLOCKWISE MOTION

STEPPED PARALLELSINGLE ISLAND BUS RAIL TRANSFER
(b) PARALLEL LOADING

Fig. 4 Bus loading plans .

PLATFORM TYPES

Parallel Loading
" Requires excessive amount of space.
" Buses must usually wait until first bus

exits.
" Large terminal requires pedestrian under/

overpass facilities to protect passengers while
crossing lanes.

Right-Angle Loading
" Disadvantages include :

1 Outswinging bus door which forms a
barrier around which passenger must pass .
2 Bus maneuvering difficult .

Straight Sawtooth Loading
" Efficient-employed where lot is compara-

tively narrow and deep .
" Passenger has direct approach to loading

door .
" Baggage truck can operate between buses

for side loading .

Radial Sawtooth Loading
" Most efficient

	

buses swing into position
along natural driving are.

" Space required at front is minimum-wide
space at rear making maneuvering easy .

(See Fig. 4.)
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Fig. 5

	

Bus roadway widths .

bus or row of buses having no appreciable tail-
out, double-lane runway widths should be at
least 20 ft and preferably 22 ft, especially if
extra-wide equipment is to be accommodated
-immediately or in the future . However, for a
flexible operation under which departing buses
may pull out from the platform around a stand-
ing bus, the runway width and the amount
of lineal space at the platform for the pull-out
maneuver are directly related . This relationship
is indicated by Fig . 5, from which it is seen, for
example, that a 40-ft bus having a 16-ft clear-
ance ahead actually uses 22 ft of runway width
for the pull-out . This would indicate, for prac-
tical purposes, a runway width of at least 24

ft . Also, a total minimum berth length of 40 ft
plus 16 ft, or 56 ft, would be required . Obvi-
ously, the shorter the berth length allowed, the
wider the runway must be, and vice versa .

Ramping

	

Where roadway ramping down or up,
at entrances or exits to runways is necessary,
care should be taken to avoid sharp grade
changes which will result in discomfort to pas-
sengers or rough treatment of equipment,
particularly when heavily loaded . Here again,
where this factor is involved, tests should be
made with buses and allowance made for pos-
sible future vehicles having a longer wheel-
base and overhang . Because of the longer

wheelbase of buses, critical attention should
be paid to the vertical clearance where a sag
curve exists, since required bus clearance will
be greater . Where buses are to enter terminal
buildings, doorways and other structures
should allow sufficient side clearance to permit
free movement of vehicles and to avoid damage
and delay . Door headroom should be at least
12 ft for typical equipment, allowance being
made for any use of the terminals by deck-and-
a-half or double-deck buses . Actual dimensions
of equipment to use the terminal should be
checked before fixing critical dimensions .
Minimum side clearance to all structures along
the roadway should be at least 12 in .
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Atruck terminal is a highly specialized facility,
designed for a specific function and operating
plan in terms of the service standards it must
meet, the area it serves, and the volumes to be
handled. The objective of this article is to ex-
plain the planning required to assure that the
facility will be adequate for:

1 . Dock design and yard layout . Provide
sufficient space for trucks to maneuver in and
out quickly and for parking equipment . Protect
freight and personnel from the weather. Design
docks to provide ready access for moving
material into trucks .

2. Number ofdock spots. Provide the appro-
priate number of doors to enable trucks to load
and unload without undue delay.

3. Accumulation space. Space is required
immediately behind shipping and receiving
spots for accumulating shipments so that
vehicles can be processed quickly .
The complete design of the truck terminal,

of course, depends upon first establishing the
operating plan and mission. Evaluation and
considerations of alternate handling systems
and building designs are beyond the scope
of this article .

Possible future changes must be thoroughly
analyzed in establishing the design year re-
quirements . Facilities are designed for the
future, and they must be able to handle peak
loads. Although the data gathering and analyti-
cal techniques required to accurately establish
a design basis appear complex, they are neces-
sary . Only with this information can the design-
er assure that the facility will operate as
planned.

DESIGN YEAR REDUIREMENTS

The planning starts with a 5-year forecast .
The planners have established the specific
mission of the facility and have thoroughly
estimated the needs of the future including :

1 . Inbound and outbound destinations to be
served

2. The nature of the workload to be handled
3. The terminal schedules required

The objective of the planning analysis is to
establish a few numbers such as pounds per
hour which describe what the terminal will
have to do during the peak period of the design
year day. The designer must know whet the
workload availability will be in terms of truck
arrivals, dispatches, loading, and unloading
times for peak operations .

1 . Determine design year peak . Historical
data are of interest only as they relate to the
future . Usually, current information must be
collected to describe the details of the present
terminal workload, so that the data may be
adjusted for the future . Determine how this
current test period relates to the normal sea-
sonal peaks and valleys encountered during the
year . If the terminal is a new facility replacing
en existing one, then data can usually be col-

Shipper-Motor Carrier Dock Planning Model,
The Operations Council of the American Truck-
ing Associations, Inc., Washington, D.C,

lected for one point. If the terminal is replacing
two or more existing terminals or has an
entirely new mission, then information may be
collected for several points . The designer, of
course, would like to have complete informa-
tion available to make his forecast, but he must
be practical and use whatever information is
at hand . The type of information which can be
used for evaluating seasonal peaks and valleys
is :
a. Number of shipments
b. Pounds handled
c. Revenue dollars
d. Number of loads
2. Tabulate and analyze peak period. Estab-

lish a logical basis for a peak period . Planning
the facility to handle the absolute peak day 5
years in the future is not logical . This would
mean unnecessary building cost . Select a peak
period somewhat lower then the average,
depending upon evaluation of daily or weekly
variation . For a small facility, a 40-door term-
inal or less, a good rule of thumb is to take an
average of the 10 highest consecutive weeks
during the year and use this as a base to com-
pare other periods of the year for which you
are collecting detailed information. A larger
facility deserves detailed analysis . Tabulate
the daily or weekly data on a bar chart. Ex-
amine it, and establish some logical cutoff for
the peak period. Usually a design base which
will accommodate the volume of 85 to 90 per-
cent of the working days of the year will be
suitable .

3. Establish the design year planning base .
The new terminal should be planned for 5 years
hence. Site and yard space requirements
should be planned for 10 to 20 years in the
future to allow for expansion of the platform
facilities and other facilities beyond the design
year . Design year peak should include the
following :
a. The current planning base
b. Forecasted growth for inbound-outbound

transfer and interline freight
c. Acquisition of operating rights within

present system including new distribution
points and peddle routes

d. Mergers with other carriers and possible
consolidation of terminals in the same city

a. Change in the freight pattern
The design year daily volume should be in

pounds . Be careful in projecting growth based
on pest revenue increases, because these usu-
ally reflect rate increases, not actual growth
of traffic . The final figure established should
represent the planned peak design year day in
terms of total pounds handled. Detailed infor.
mation on current workload can therefore
later be adjusted to reflect a future planning
base .
4. Tabulate data on workload availability .

Set up the teat period and accumulate 4 weeks
of data by maintaining daily activity logs and
records. The objective of this analysis is to
provide complete information on all elemedts
of the workload, to determine the time of its
availability and what must be done with it .
Daily activity logs should be maintained for:

a. Inbound arrivals by origin point
b. Delivery loaded by route and interline

carrier

c. Inbound break-bulk by origin and destina-
tion points
d. Interline and cartage received by carrier
e. Pickup unloaded by route
f. Outbound loaded by destination
The availability logs should show the work-

load arrivals in terms of units (or trucks), ship-
ments, and pounds, and when it arrived . At the
end of each day, summarize the information on
the logs to show the workload availability by
hour . At the end of the 4-week test period,
summarize the vehicle and freight activity for
the entire period in hourly increments . Review
the daily results for a consistent pattern of
vehicle and freight arrivals and for variations
from the pattern.
5. Evaluate future changes. Before establish-

ing the design year workload characteristics
and specific terminal mission, determine those
workload availability changes which might
occur in the interim, either through manage-
ment direction or from other sources . Key
factors to consider are:
a. Different closeout times at origin termi-

nals
b. Changes in routing between origin and

destination terminals which may alter travel
time
c. Changes in cutoff times for interline

freight
d. Feasibility of replacing single trailer with

double trailer operations, to reduce elapsed
loading or eliminate combination loads
e. Possibility that double trailer combina-

tions may mean earlier arrival at new terminal
f . Break-bulk traffic patterns may change by

review of system operation
For new areas to be serviced by acquisition

of additional rights or by merger with other
carriers, estimate the workload availability
based on the location of possible new terminals
and estimated freight volumes to be handled.
Evaluate all of these factors, and establish
the design year workload availability for the
new terminal .
6. Establish service objectives. The planner

now has available a good description of the
new terminal workload in terms of its content
and availability . The next step is to establish
two key factors :
a. Required cutoff times for outbound

loading
b. Required time that delivery vehicles

should be available on the street
The planner, therefore, will know when the

workload is available and how much time the
dock crew will have for processing the work-
load .
7. Establish distribution of traffic by out.

bound destinations . The objective is to esti-
mate the amount of traffic to be loaded over the
platform to each outbound destination to be
served . Tabulate the daily average test period
weight in pounds to each destination . The pro-
cedure is as follows:
a. Tabulate daily average weight in pounds

to each destination .
b. Apply the forecasted growth factor to

each destination for design year daily average
weight . If forecasts are not available by desti-
nation point, use the same growth factor for all
points .
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c . List all new destination points acquired
through operating rights or mergers with other
carriers .
d. Determine design your daily average out-

bound weight for each new point.
A similar analysis should be prepared for in-

bound traffic . List all present routes, including
commercial consignees and interline carriers .
Evaluate these routes end determine whether

future plans will call for rerouting and handling
additional volume by more routes, improved

delivery load averages, or more trucks on the

some routes . Tabulate the expected volume
of freight for each route .

At this point, the planner should have a
complete description of the future workload,
when it will be available, where and how it
must be loaded, and what the loading and

unloading-overall handling capacity required
-will be for the design year day .

NUMBER OF DOORS

The number of loading and unloading doors
required is based on the peak period during
the design day. The peak doorway requirement

may be for the inbound operation or a peak
where the inbound and outbound overlap . The

planner has already established the volumes
to be handled, the destinations to be sorted,
and the availability of freight to be unloaded .
The number of doors for a given workload will
therefore depend upon the number of destina-
tions to be loaded inbound and outbound as
well as the rates at which freight can be loaded

and unloaded through a door . Typical truck
terminal unloading and loading rates are shown
in Table 1 . These may be used if the planner
has not already established loading and unload-
ing rates for his own operation. The rates
shown are based on the number of pounds
per hour which normally can be loaded and
unloaded through a doorway based on a one-
man operation . The rates also include time for
spotting equipment .

1 . Calculate outbound doors required. For
outbound, obviously the minimal requirement
is one door per destination . Additional doors
will be needed for destinations which have a
greater volume of freight then can be loaded
through a door in the required time period . Let
us say that a carrier has four destinations and
can load freight through a doorway at a rate of
6,000 lb per hour. The design year requirement
for the peak period during the design day has
been established . The calculation is as follows .
Example : There are four destinations, and

the average loading rate is 6,000 Ib per hour.

As a rule of thumb, when determining the
number of doors for each destination, round
all decimal values of 0 .3 to the next higher
whole number, and drop all decimal values less
then 0 .3 . When calculating the number of out-
bound doors, be sure that all destination points
are well defined . For example, Chicago might
be a destination . There may be additional sub-
destinations required such as Chicago proper,
Chicago interline, end Chicago route truck .
Each of these would have to be treated as

'Rates based on steady flow of freight to or from doorway . Pounds per hour will decrease if freight flow is interrupted

to pick or detail inspect shipments and to travel long distances between storage and shipping or receiving area .

t Rates are based on one-man operation . With two-man operation rates will increase 50 percent to 60 percent .
*Includes large percentage of minimum shipments and one shipment delivery or pickup. Minimum service time is 6 minutes

per vehicle .
§ Includes pallet loads, skid loads, clamp loads, and slip sheet loads .

Includes cages, metal, wood, end plastic containers .

separate destinations if the freight is sorted
for them and loaded separately .

2 . Calculate number of inbound doors. The
number of doors for local delivery will depend
upon the number of routes and the method
used for servicing the route . Before calculating
the number of doors, the operating plan must
be established . The planner must know :

a . The number of dropped trailers or trucks
for interline or large customers

b. Whether the plan calls for flooring freight

and loading all trucks in sequence, or whether

the inbound operation will be all or partially

a cross-dock or direct-loading operation
c . Whether all delivery vehicles will be dis-

patched at once or whether there will be a
second wave of local delivery

Use the planning data developed to deter-
mine the volume of freight for each route .
Develop the operating plan, end provide

enough truck spots for each route to be loaded
at any one interval of time .

3 . Calculate number of doors required for
unloading . The calculation of the number of
doors required for stripping or unloading in-
bound trailers or pickup and delivery vehicles
is relatively simple . From the design day peak
workload analysis, the planner knows the
volume of traffic, its availability and how much
must be stripped in a given number of hours .
The only additional information needed is at
what hourly rate he can expect a dockman to
unload freight through a doorway.

Example

A carrier's daily peak period is during the in-
bound operation . The plan calls for dock crews
to start in force at 2 A.M . and complete unload-
ing inbound trailers by 7 A.M . Workload avail-
ability analysis shows that 300,000 Ib of

inbound is available for stripping during this
period. The elapse d time for the operation is 5
hours . Stripping is planned at a continuous
level rate ; then the crew has 5 hours to com-
plete the unloading . The plan will require strip-
ping inbound vehicles et a rate of 60,000 Ib
per hour . Delivery can be loaded at an average
rate of 4,000 Ib per hour through a door ; then
the number of doors required for stripping is :

60,000 - 15 doors required
4,000

Similar calculations can be made for strip-

ping pickup vehicles . Important factors to

know are when the pickup is available, and at

what continuous rate stripping should be

planned in order that the unloading be com-

pleted in time to close out the outbound equip-

ment on schedule .

SHIPMENT ACCUMULATION SPACE

Accumulation space is needed to stage ship-
ments so that they are ready for the pickup
vehicle and for placing goods received prior
to disposition . Shipments should be staged in
an area convenient to the truck dock .

Accumulation space may contain storage
aids such as racks, bins, or shelves . Shipments
may be accumulated on pellets, skids, carts,
trucks, or in containers . The apace might also
be occupied with conveyor banks to accumu-
late orders or merely contain cartons stacked
on the floor .

In an operation in which all freight is moved

directly into vehicles spotted at the dock,
accumulation space is not needed . In this case,

the vehicle serves as the accumulation area,

and having been filled with freight, is replaced
with an empty .

1 . Determine peak accumulation . The

accumulation space should be calculated for

the design year . Adequate space must be avail-

able for the total shipment accumulation

volume for the peak hour of the day . The ware-

house is picking orders at a certain rate and

loading trucks at certain times . The accumula-

tion space requirement, therefore, must pro-

vide storage for the cumulative total of orders

picked during the day minus the cumulative

total of orders loaded out . By tabulating both of

these cumulative volumes by hour, the planner

can determine when the peak will occur as

well as what the peak volume needing to be

stored will be . The peak accumulation for most

facilities will generally occur sometime in the

early afternoon, just prior to the peak arrival
period for carriers .

2 . Calculate space required . Convert the
maximum accumulated volume for the peak

into cubic feet . Convenient conversion factors

can be established for converting pounds or

cases into cubic feet . Finished goods, how-

ever, are not accumulated in one solid mass .

Additional space must be provided for access

and for separation of shipments by carrier .

For most conditions, the allowance for addi-

tional space is usually about 2'4 to 3 times as

great as the actual cube of the product. There-

fore, multiply the finished goods cubic feet by

the storage space utilization factor of 2A to 3

to obtain total storage cubic feet required .

3 . Prepare block layout . The next step in

planning the shipping accumulation space is

determining the number of square feet . The

procedure is as follows :
a . Determine the overall stacking height for

the shipment to be stored .
b. Divide the total storage cubic feet by the

stacking height .

Pounds per Number of Number of

hour to be doors doors

Destination loaded calculated allowed

A . . . , . . . . .10,000 1 .7 2

9 . . . . . . . . . 4,000 0 .7 1

C . . . . . . . . .25,000 4 .2 4

0 . . . . . . . . . 2,000 0 .3 1

Total . . . . .41 .000 6 .9 8

TABLE 1 loading and Unloading Rates'

Shipments

overage

Type p ou nds Pounds per hourt

Very small shipments* . 150 2,000- 4,000

Small shipments . . . . . . . . . . . 300 4,000- 5,500

Average shipments . . . . . . . . . . 500 5,500- 6,500

Large shipments . . . . . . . . . . . 3,000 6,500- 8,000

Unit loads§ . . . . . . . . . . . . . . 22,000-30,000

Containers1' . . 17,000-21,000

Conveyor loading . . . . . . . . . . . 9,000-11,000
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The result will be the storage area in square
feet.

Additional space must be provided for
access aisles . Depending on the storage aide
used, area requirements for aisles will range
from 50 percent to 150 percent of the storage
area, according to the size of the storage bank,
type of equipment used, and whether aisles are
used for more than one purpose . In most cases,
the allowance for aisles is equivalent to the
storage apace available . Prepare a typical lay-
out for one bay . Measure storage space and,
based on aisle space needed, multiply the
storage ores in square feet by a factor of 1 .5
to 2.5. The total square feet should provide
adequate space for shipment accumulation .
Draw a layout of the configuration of the area,
giving the required number of square feet, and
arrange the storage blocks on the layout as
they actually will be . If adjustments must be
made in space allowances, make them at this
time .

DOCK DESIGN AND SPECIFICATIONS
The third major element in planning the ship-
ping facility is to see that docks are the proper
height for loading and unloading vehicles, that
people and freight are protected from weather,
end that adequate apace is allowed for access
and perking . Once again, plan for the design
year and allow for expansion .

1 . Determine vehicle parking requirements .
Estimate the following for the design year :
Company or contract carrier vehicles
a. If company trucks or contract carrier

vehicles are used for distribution, determine
the maximum total number and type of vehicles
on site. This maximum number will generally
occur on a weekend or over a holiday .
b. Multiply the number of each type vehicle

-such as 40-ft trailer, 18-ft straight truck,
tractor with 40-ft trailer-by the square foot
allowance for each different length of vehicle .
Parking space for a vehicle should be 12 ft
wide, end the length of the space should be
the overall length of the vehicle plus 20
percent .

Parking space per vehicle, sq ft
= (overall length, ft X 1 .2) X 12 ft

c. Add total space requirement for all
vehicles.

d. Subtract space for number of vehicles to
be spotted at the dock.

e. Calculate truck apron area, employee
parking area, and service road area . Total area
for combined facilities .
Common carrier vehicles

a . Estimate the maximum number and size
of vehicles which could be waiting for a door
position, and provide space for these vehicles .
b. Keep apron and dock approach area clear

to permit rapid removal and spotting of vehi-
cles at the dock .
2 . Provide adequate maneuvering space.

The length of a vehicle's parking space or
dock approach is the greatest length for the
tractor-trailer combination (stall length) and
the apron length necessary to maneuver the
vehicle in and out of the parking spot . The
apron is measured from the outermost part
of the longest vehicle to be accommodated
or from the outermost part of any obstruction,
such as a post or part of a building structure
in front of the dock . As a general rule, the
dock approach should be at least twice the
length of the longest tractor-trailer combina-
tion .
The width for each new parking spot or stall

should be 12 ft to accommodate the longer and

3. Plan for good traffic flow. When prepar-
ing the plot plan, include :

a. Vehicle movement on site. Vehicles
should circulate in a counterclockwise direc-
tion . Making left-hand turns with large vehicles
enables the driver to see more easily the tail
end of the vehicle .
b. Service roads . For two-direction traffic,

roads should be 23 ft wide . This will allow for
a 3-ft clearance between passing eh-ft-wide
vehicles with a 1 h-h side clearance . For one-
way roads, the minimum straightaway width
should be 12 ft .
c. Roadway approaches and intersections .

Gates and approaches to roadways should be
at least 30 ft wide for two-direction traffic and
at least 20 ft wide for one-way traffic. For a
right-angle roadway intersection, a minimum
radius of 50 ft will be satisfactory for most
vehicles . However, if the road is wider than
20 ft, the minimum radius may be decreased
to 35 ft .

d. Pedestrian lanes . These should be located
adjacent to a service road, but separated from
the roadway by a physical barrier. The width
of the lane can range from 4 to 6 ft, depending
on the volume of pedestrian traffic .

4 . Provide proper dock height. Truck-trail-
ere and pickup and delivery vehicles are not
built to any specific bed height ; therefore,
docks for vehicles at plants and distribution
centers cannot be constructed to one specific
height . For most trailers designed to handle
dry merchandise, the vehicle bed height will
vary between 48 and 52 in . For some high .
cubs trailers with smaller wheels, the bed
height will be less than 48 in . Truck chase!*
with a "reefer" body will increase the bed
height up to 6 in . Pickup and delivery vehicle
bed heights will vary between 44 and 50 in .
Vehicles with capacity loads can compress
springs and change the bed height . A single-
axle trailer bed height can change as much me
6to8in .
To provide the best dock height for a facility,

a survey should be made of the type of equip-
ment used to determine the bed height of
vehicles servicing the plant or distribution
center . Different heights may be provided if
all straight trucks arrive et one dock location
and all trailers arrive at another . In general,
selecting a dock height lower-rather than
higher-will enable the driver to open or close
vehicle doors while the truck is at the dock .

5 . Avoid pits and ramps . If at all possible,
grade the approach and apron area for the
proper dock height and keep equipment near
level . If loading pits and ramps cannot be
avoided, use the following guidelines :

a . If a ramp is needed, grade the approach
to the dock so that the truck or trailer Is nearly
level . Equipment parked at a steep angle is un-
safe to load and unload . If the front end of the
truck or trailer is elevated too much, the truck

wider tractor-trailer combinations . This width
can be used for outside parking or parking in
an enclosed dock area . Use Table 2 as a guide .

TABLE 2

	

Minimal Parking Space or Dock
Approach Length and Width (Width-12 ft)

roof may strike the building when backing in .
b . Although most loaded trucks are de-

signed to pull a 15 percent grade, the start-up
grade for pulling away from a dock is much
lower. In addition, dock facilities even if
covered cannot be kept dry in wet weather . A
3 percent grade is the maximum allowable for
pulling away from a dock .

6 . Specify door height and width. Almost
all shipper-consignee facilities should have
truck dock doors to provide security and dock
area protection from wind, rain or snow when
vehicles are not at the dock . For most installa-
tions, a 9-af door width is recommended for
vehicles not perfectly spotted . Trailer widths
may increase in the future to 102 inches . Door
widths greater than 9 ft will cause excessive
lose of heat or refrigeration ; doors less than 9
h wide will require extra maneuvering of
vehicles for spotting at the dock .
To determine door heights, subtract the dock

height from 14 ft . In most cases the door height
will range from 9 ft 8 in . t o 10 ft . This height
will accommodate up to 13-ft 6-in .-high trailers .
If only straight trucks deliver and pick up
freight at the dock, the height of the door will
range between 8 ft and 9 ft 4 in .

7 . Install permanent, self-leveling dock-
boards . Installation of dock levelers enables
faster turnaround of trucks and contributes to
increased dock productivity . Permanently
installed boards are safer to use than portable
boards . The one exception to the use of dock-
boards would be for facilities exclusively utiliz-
ing conveyors to transport freight out of or into
vehicles.

The dockboard specification will depend on
the following factors :

a . Greatest height difference between the
dock and bed of trucks or trailers serviced
b . Type of materials handling equipment

used
c . Type of loads handled into and out of

vehicles
d. Type of vehicle road equipment picking

up or delivering freight
After determining the maximum height dif-

ference from dock level, the length of the clock.
board can be calculated by using the allowable
percentage grade for the type of handling
equipment used . Allowable grades are shown
in Table 3.

TABLE 3

	

Percent of Grade for Material
Handling Equipment

Contact manufacturer and check manufacturer's specifications
belore operating beyond allowable percent of grade .

Most standard truck dockboard lengths
range from 6 to 10 ft . For most applications,
dockboards should be 6 ft wide . Use 7-ft wide
dockboard for loading or unloading unit loads
with fork truck .

8 . Provide area for access to trucks . A
minimum area measured inside the plant from
the edge of the dock should be kept clear end
unobstructed for the movement of freight and
materials handling equipment . The depth of the
area must allow for maneuverability of mate-
rials handling equipment in end out of vehicles
and for two-way cross traffic behind the dock .
If dockboards are used, provide a minimum

Overall length Apron Dock approach
of tractor-trailer, feet length, feet length, feet

40 43 83
45 49 94
50 57 107
55 62 117
60 69 129

Allowable percent
Type of equipment of grade'

Powered handtrucks . . . . . . . . . . . 3
Powered platform trucks . . . . . . . . . 7
Low-lift pellet or skid trucks . . . . . . 10
Electric fork trucks . . . . . . . . . . . . 10
Gas fork trucks . . . . . . . . . . . . . . 15
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depth of 12 ft behind the inside edge of the
board . If dockboards are not used, allow 15 ft
from the dock edge . If conveyors are used

to load and unload all freight, the requirement
for a clear distance behind the dock edge will

not apply .
9 . Provide for weather protection . An

alternative to a fully enclosed dock is the instal-

lation of dock shelters and canopies completely

enclosing the space between the building and

the rear of the vehicle . Dock shelters provide

a closure between the truck and dock doors .

Canopies provide a roof over the dock and

should be extended over the dock's entire dis-

tance . In order to reduce the effects of wind,

rain and snow, the installation of canopies

should also include side panel walls extending

from the building at each end of the dock area .

Most shelters are designed to accommodate
vehicles ranging from 10 ft to 13 ft 6 in . high .

Dock shelters should be considered for plants

and distribution centers which have the follow-

ing characteristics :
a . Plant site is located in cold, windy or wet

climate .
b . A large concentration of people work in

the area and the adjacent dock area .

c . Female employees, performing stationary

tasks, are located near the dock area .

d. Long loading and unloading time intervals
occur et the dock .

e . There is a limited range of vehicle sizes

picking up and delivering freight .
Canopies should extend a minimum of 8 ft

out from the building to provide adequate pro-

tection over the rear end of parked vehicles et
the dock . For level driveways, the outside edge
of the canopy should be no less than 1 5 ft high

to accommodate 13-ft 6-in . trailers . If the
height of all vehicles using the dock is less than
13 ft 6 in ., locate the canopy 1'h ft higher than
the highest vehicle .

10 . Evaluate fully enclosed dock . The initial
cost of constructing a completely enclosed
dock facility, compared with an outside dock
facility, may be justified if :

a . Maximum security is needed .

b. Plant site is located in cold, windy or wet
climate .

c . Vehicles are dropped for overnight load-
ing .
d . High value merchandise is handled .
e. Merchandise handled is sensitive to tem-

perature and water .
f. A large concentration of people work

in the area and the adjacent dock area .
If a dock is completely enclosed in a building,

the width of each dock position should be a

minimum of 12 ft wide . The overall clear height
in the vehicle docking area should be a mini-
mum of 1'h ft higher than the highest vehicle
or legal height . For most installations, this will
be a 15-ft overall clear height.
The back-in type enclosure is the most com-

mon type of completely enclosed dock facility .
For this enclosure, each vehicle dock position
has its own doorway for direct access to the
outside as shown in Fig . 1 . The distance from
the leading edge of the dock to the inside of the
doorway where the vehicle backs in should
exceed the maximum length of the vehicles
using the facility or the maximum legal length
of the vehicle combination by at least 5 ft . For
most installations receiving tractor-trailers,
an overall length of 65 ft will meet this require-
ment .

DOCKING FACILITIES

The primary consideration in planning mod-
ern loading and unloading facilities for motor
transport equipment is to provide adequate
space for efficient maneuvering into and out
of loading position at properly constructed
docks . No one plan will fit all requirements,
but careful study of present needs and future
possibilities will determine the type and size
of facilities essential to efficient operation .
There is, of course, no set of standard dimen-

sions covering the space required for maneu-
vering the many possible combinations of
tractor-trucks and semitrailers into and out
of loading position at docks or in stalls and
driveways . However, the maneuvering space
required is largely dependent on three factors :
(1) overall length of the tractor-trailer unit ;
(2) the width of the position in which the vehi-
cle must be placed ; and (3) the turning radius
of the tractor-truck which pulls the unit . Inas-
much as a tractor-trailer uses slightly more
space to pull out than to back in, all reference
to maneuvering apron space is based on the
requirements for pulling out .

Length of Tractor-Trailer Unit

The length of tractor-trailer units to be accom-

modated will vary in accordance with state

laws and differing types of operation . Analysis

of the specific problem will determine the

largest vehicle to be considered . For the pur-

poses of this discussion tractor-trailer units

of 35, 40 and 45 ft are considered to be the

most prevalent overall lengths . If an apprecia-

ble volume of traffic is handled by "for hire"

motor transport, it may be expected that the

unit length to be accommodated will approxi-

mate the legal limit in the state concerned,

usually between 45 and 50 ft . It is obvious that

commercial haulers will use the maximum size

tractor-trailer practical for efficient operation

within state limitations . In general, it may be

assumed that straight trucks can be accommo-

dated in the space required for tractor-trailer
units inasmuch as it has been impractical to

build trucks even approaching the length and

cubic capacity of modern trailers . In some

states trains of more than one trailer are per-

mitted . Such equipment is not being considered

as it is assumed that each trailer in a train

would be spotted separately .

Width of Position

The maximum allowable width of a truck or

trailer is 8 ft and it may be assumed that virtu-

ally all units (other than those for light city

delivery) are built to take full advantage of

this dimension .
Fig . 1

	

Back-in type enclosure .
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one maneuver has been worked out in practi-
cal tests with standard equipment handled by
experienced drivers . Inasmuch as a high aver-
age turning radius has been arbitrarily used
to provide a margin for differences in equip-
ment, the variable factors were overall length
and position width . The apron space required
is measured out frorn the outermost part of
any vehicle or other possible obstruction in
the area of the maneuver (Fig . 4) .

In the case of a single-position unobstructed
dock (Fig . 4a), the distance would be measured
straight out from the dock . However, if a can-
opy or roof, supported by posts (Fig . 46) should
be present to protect the loading area, the dis-
tance would be measured out from the posts .
If it is necessary to spot a trailer alongside
another vehicle (Fig . 4c), the distance would
be measured from the outermost point of the
vehicle obstructing the maneuver . When a
stall or driveway is involved (Fig . 4d), the dis-
tance would be measured from the outermost
obstruction, such as a curb, pole, or vehicle,
ate .

It is highly recommended that at least the
minimum apron space be allowed and that
it be kept clear for the approach and maneu-
vering of transport units .

In locations where the proper space is not
available for parking in one maneuver, trailers
can be jockeyed into position . This, however,
is a time-wasting, costly, and unsatisfactory
process for both commercial and private trans-
port operators .

Overhead Clearance
Standard trailers vary in height up to 12''A ft .
Consequently, it is recommended that 14-ft
clearance be provided at docks or in yards,
driveways, doors, stalls and interior roadways .
Special transportation conditions such as
delivery of large machinery may require greater
clearance .

When designing for ramps, dips, or crowns
in the terminal area, special care must be
taken to provide clearance at the points
indicated in the diagram. Actual dimensions
must be obtained . Cab clearances are more
critical when the combination is jackknifed .
Landing gear height (A) may be as low as
10 in.
Fig. 3

	

Critical points for clearance . Fig . 4

	

Apron space required for various conditions .

The consensus among transport and traffic
men interviewed is that 12 ft is a very desirable
width for stalls or truck positions . Slightly
narrower position widths can be utilized when
necessary but should be avoided in order to
reduce the possibility of damage to equipment
and loss of time for jockeying into position .
Also, as position width increases, the apron
space required for maneuvering will decrease .

Trailer Dimensions Average dimensions of large
trailers are shown in Fig . 2, along with recom-
mended dimensions end clearances for dock
structures .

Turning Radii of Tractor-Trucks

The turning radii of tractor-trucks have a defi-
nite bearing on the apron space required for
maneuvering equipment . However, because
of the variation in this dimension among trucks
of different types, capacities and makes, a high
average turning radius has been used in arriv-
ing at recommendations regarding space
requirements .
The requirements of heavy-duty units with

extremely long turning radii call for special
consideration . If such equipment is a factor
in any operation, a special study should be

Fig . 2

	

Recommended dimensions and clearances for truck loading docks .

made to determine the space required . Units
utilizing cab-over-engine truck-tractors have
somewhat shorter turning radii for the same
lengths and consequently require less apron
space than units with conventional tractors .
Many of these tractor-trucks are in use, but
few shippers can count on their exclusive use .

Apron Space Required
The apron space required to maneuver tractor-
trailer units into or out of loading position in

NOTES :

	

(A) Should be at least 6 in . over legal height for
level area, more for slope.

(B) Dock height, 1,8 to 52 in . for road trailers,
44 in, for city trucks .

(C) Concrete apron of the dimensions shown
will accommodate trailers from 22 to 40 ft
long .

(D) Additional slab length recommended to sup-
port tractor wheels .

(E) General rule for distance required : total
length of tractor-trailer times 2.
Trailer width-8 ft
Trailer stall width-10 ft mininnunl, 12 ft
reeoniniended.
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Pavement: 6-in. concrete slab reinforced
with 6 by 6 in . No . 6 gauge welded wire mesh ;
expansion joints 30 ft on centers .
Fence : 2-in . wire mesh No . 9 gauge, 7 ft high

including several strands of barbed wire at
the top . Protect the fence from damage by
trucks by placing bumpers or 2-ft-high earth
curbs 5 to 15 ft from the fence, depending
upon the type of truck using the yard . In car
parking areas place bumpers at least 3 ft from

the fence .

Dock Building

Orientation : If possible, place the long
dimension of the building parallel to the pre-
vailing storm winds .

Column spacing : Depends upon stall width .
Recommended stall width 12 ft, column spac-
ing 24 ft .

Width of building varies from 45 to 70 ft,
depending upon the type of operation : usual
figure is 60 ft .

Height: Minimum clear interior height, 12 ft .
Foot overhang or canopy projection-3 ft

minimum, no maximum (the longer the better) ;
usual figure, 12 ft .
End walls : May be extended a similar dis-

tance for better weather protection .
Doors : Overhead type, 8 to 10 ft wide by

8 to 9 ft 4 in . high ; the larger sizes are more
usual .

Floor : Reinforced concrete designed for a
live load of 150 to 250 par ; nonslip finish
(float or abrasive) .
Bumpers : Wood usual ; steel or rubber may

be used .
Steps : Iron bar rungs set in concrete dock

front are less expensive than stairs ; provide
one set of steps per four stalls .

Light: 15 footcandles recommended ; sky-
lights optional . Floodlights arranged to shine
into truck or trailer bodies are required, also
floodlights for the general yard area .
Heat : Required in northern areas ; suspended

unit heaters or radiant heat in floor slab may
be used .

Ventilation : Mechanical ventilation required
if fork-lift trucks are used .

Sprinklers : Recommended for entire dock
area .

(See Figs . 6 and 7 .)

Offices

The office facilities may include any or all
of the following :

General office
Message center
Billing office
Cashier
Telephone room
Foreman's office
Office manager
Terminal manager
Operations manager
Salesmen's room
Record room
Heater room
Central checking
Drivers' locker room
Transportation department
Dormitory
Cafeteria
Drivers' ready room

Other Facilities

Maintenance shop
Fueling area (near shop)
Weighing area
Truck and trailer parking area (two parking

spaces per dock stall recommended)
Employee and visitor parking area

and obstructions . Railroad crossings, auto-
mobile traffic, parked vehicles, and material
carelessly stored outside all contribute to
delays in pick-up and delivery. If a right-angle
turn must be negotiated in a narrow driveway,
extra clear apace should be provided on the
inside of the turn to eliminate maneuvering .
For instance, in a driveway 12 to 14 ft wide,

the triangular area, formed by the inside corner
of the turn and the two points 24 ft on each
side of the corner, should be left clear . This
will allow proper clearance for the turning
radius of the tractor-truck and the cut-in of
trailer wheels .

Turning Clearance (see Fig . 5)

Site

Location : In selecting a site, consider the
following factors :

l . Proximity to pickups, deliveries, and
connecting carriers

2 . Accessibility to main traffic arteries
3 . Obstructions such as bridges, under-

passes, and railroad crossings
4 . Zoning
5 . Urban and regional plans ; future growth

pattern of city
6 . Transportation facilities for employees
7 . Utilities
Grade : Site should be approximately level :

maximum slope 3 percent ; minimum slope for
drainage, 1 percent . Storm drains recom-
mended 60 to 75 ft on centers, 100 ft maximum .

Fig . 5 Turning clearance for driveway.

Drainage

Roofs or canopies over loading docks should
be constructed so as to avoid drainage into
the loading area. This precaution will reduce
the hazards of mud and ice and the resulting
loss of traction . It is particularly important
to prevent ice formation on the pavement where
tractor and trailer are coupled .

Traffic Congestion
So far as possible, loading areas and ap-
proaches should be free from general traffic

Fig . 7

	

Truck terminal dock plan for fork-lift truck and pallet storage .



Fig . 8

"How Blg Is a Truck-How Sharp Does If Turn, "The
Operations Council of American Trucking Association,
Inc ., Washington, D .C ., 1974 .
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DESIGN CONSIDERATIONS

Site Planning-Some Physical
Design Guidelines

Planning specific building sites in industrial devel-

opments requires a number of considerations .
These considerations include setback require-

ments, truck loading and maneuvering depths,
vehicular parking needs, building coverage, and

rail service requirements .
Building setbacks from the fronting street will

vary between setting the building on the property

line and therefore having a zero front yard, to
a setback of 50 ft or more . If vehicular parking

is placed in front of the buildings, and allowed
on one side only, 40 to 45 ft should be provided

for the driveway and parking stalls . If parking
is allowed on both sides of the driveway, 60 to

65 ft should be provided . Side and rear building

setbacks usually will be less than front setbacks.
They typically range from no setback required

to 15 ft . Truck and rail loading needs may control

building setbacks along side and rear lot lines.
Truck loading and maneuvering depths from

edge of dock to edge of maneuvering area are
variable depending upon anticipated traffic . Suc-

cessful warehousing operation can occur with as
little as 85 ft of truck docking and maneuvering

depths, whereas the recommended depth for
trucking terminals for larger trucks (45-ft trailer

length) is as much as 129 ft . (See Fig . 1 .)
Vehicular parking needs will depend on build-

ing use . Warehousing generally will have fewer
occupants which enables auto parking to be ac-

commodated near the front end of the truck load-
ing area . Higher densities will require devoting

as much as one side of the building to vehicular

parking . Seventy-five feet should be allowed for

parking and landscaping if one aisle, and parking
stalls on either side, are considered sufficient . The
ratio of parking spaces required to building will

relate to employee densities and to employee

commuting habits . Keeping the area of pavement
to the minimum required to accommodate parking

needs will have significant effect on storm drain-
age design . The developer, users, and public

agencies will be well advised to design parking

standards with this objective in mind and to pro-

vide minimum parking with initial site develop-

ment with provision for additional expansion as

empirical studies indicate .'

SOURCE : Industrial Development Handbook, ULI--The
Urban Land Institute, Washington, D .C ., 1975.

' Special Tmtfp'c Generator Study-Industrial Genera-
tions, Report no . 2 (Dover, Delaware : State of Delaware,
Department of Highways and Transportation, 1973) . This
report prepared detailed analyses of 22 industrial users,
the parking ratios ranged from 0 .21 spaces per 1,000
square feet of floor area to 20 spaces per 1,000 square
feet of floor area. The firm with the lower ratio manufac-
tured chemical products; the firm with a higher ratio
was a clothing manufacturer . Of the 22 industrial firms
studied, 11 had ratios of less than one space per 1,000
square feet of floor area; six had ratios of less than
two spaces per 1,000 square feet of floor area ; and
only five had over two spaces per 1,000 square feet
of floor space and with the exception of the one with
20 spaces per 1,000 square feet of floor area, all of
these were below a four-to-one ratio .

To provide maximum return on investment,

building coverage which gives the highest per-

centage site coverage is generally desired by the

developer. However, building coverage may be
limited by zoning or by parking needs of the

occupants. Building coverage above 50 percent

often can be achieved for warehouses whereas

offices and light manufacturing, with their sizable
parking needs, may be in the 30 percent range

of building coverage.
Rail service requires about 15 ft from the cen-

terline of the spur track to the rear property line
when the drill or lead track is centered on the

property line . If, however, the rail drill track is

in its own right of way, then inside building rail
service is most economical of land and improve-

ment costs if the building can be constructed to
the property line . An allowance of 150 feet should

be made for bringing the rail from the lead track

to a point parallel with the building . This is impor-

tant in planning the distance from the building

to the side property line because rail spur geomet-
rics will require an easement on the property next

door if the building must be set near the side
property line .

Building dimensions are variable ; however,
most structures fall within the square to two-to-

one ratios of length to width .

Platting Techniquffs

A primary objective in preparing a preliminary

plan for industrial development is to provide maxi-

mum flexibility . Because the needs of prospective

users cannot be known in advance, the layout

of streets and rail leads must be done to create
a plan which provides lots of various depths . Lots

200 to 300 ft in depth are popular. Large lots
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Truck loading and maneuvering configuration .

may range from 500 to 700 ft in depth . Establish-

ing lots for such depths will permit later introduc-

tion of a short cut-de-sac street to break these

deeper lots into two medium-depth parcels .

Cul-de-sac streets should end in a paved turn-
around 100 ft in diameter. This diameter will ac-

commodate larger trucks, including 45-ft trailers,

and will allow a 180-degree turn without backing .

A further objective of lot layout should be to
minimize the number of at-grade rail crossings

of major roads within the development . In areas
with high density uses, such vehicular traffic inter-

ruptions are particularly annoying ; and automatic
crossing protection is often required at the devel-

oper's expense .
Submittal of a preliminary plan to the commu-

nity reviewing agency will establish a pattern for

the orderly submittal of record plots . While prac-

tices vary, it is desirable to make a minimum

initial commitment when filing a record plat of

roads and parcels. This minimum commitment will

retain flexibility and will provide control over the

amount of funds paid in filing fees, when these
fees are based on area recorded . (See Fig . 2 .)

Rail Service

When rail service to industrial developments is

contemplated, the developer should contact the

railroad company's industrial development de-

partment as early as possible to determine which

provisions are necessary for service . As ULI Indus-

trial Council member O . G. Linde points out, such

things as reciprocal switching limits, frequency

of switching service, car supply, and general rate
considerations, can be very important . He sug-

gests, "A project might experience slow develop-
ment simply because the development is located

55' FOR 55' LONG TRACTOR/TRAILER
65' FOR 65' LONG TRACTOR/TRAILER, ETC .

LOADING AREA

WAITING AREA
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Fig . 2

	

Utility and pavement relationship in an industrial park in St . Louis County, Missouri .

outside reciprocal switching limits, thereby mak-
ing it unattractive for industries to locate at a
local station on one railroad when a significant
share of their rail traffic originates or is destined
on other railroads ."

Assuming the desirability of rail service has
been determined and the mix of land to rail served
versus nonrail has been determined by market
studies, several engineering and design factors
must be considered-including topography, soil
conditions, drainage, existing improvements,
right-of-way access, building setback require-
ments, operational requirements, elevation and
alignment of existing tracks, desire for in-plant
rail service, and most suitable point(s) of intersec-
tion with existing tracks . As ULI Industrial Council
member Otto Pongrace points out, "The location
of rail access and the direction of that access
from the main line must be discussed with the
serving railroad since they may object to the point
and direction of service that is most desirable
for the developer."

While procedures vary, the cost of the lead
track through the development is generally borne
by the developer including the switch and spur
track up to the property line of the individual
tenant ; the tenant generally pays for the remain-
ing spur length . The railroad may participate in
the costs of providing lead tracks to serve the
several industrial sites within an industrial devel-
opment through refunds to the developer based
on car loadings . Switching tracks, sidings, and
yards for storage may be necessary if required
by the railroad . This additional trackage is of
considerable value to the railroad since it facili-
tates operations . The developer should negotiate
the cost of such additional trackage with the rail-
road .

Historically, the community has not been in-
volved in the provision of rail service . It has been

the function of the developer to work with the
railroads and share the costs based on mutual
benefits. This function is in contrast to other onsite
and offsite improvement such as streets and utili-
ties. Frequently, communities have lent public
powers such as improvement district financing in
order to provide these facilities to further develop-
ment of an employment and industrial tax base
for the community [sic] .

All rail service must conform to the requirements
of the railroad company which will be operating
over the facility. Also, rail service is subject to
public service commission requirements . Many
states have rules and regulations prescribed by
lawful authority for clearances to or under adja-
cent buildings, structures, or physical obstruction
of any kind .

Approval of railroad plans and construction
is at the discretion of the railroad company. Close
contact with railroad officials is desirable through-
out all phases of planning, design, and construc-
tion . Agreements must be made between the rail-
road company and owner for operation and
maintenance of private tracks .

The railroad company may furnish guidelines
and standards for design . Every effort should be
made to obtain the required information prior
to any detailed layout .

For design purposes, the following information
should be obtained from the railroad :

. maximum horizontal curvature and minimum
tangent distances allowed for the type of
layout,

. maximum grades allowed for transfer and
storage,

. vertical curve requirements and maximum
rate of change of grade,

. standard vertical and horizontal clear-
ances-for lateral clearances, between cen-
terlines of track and to fixed objects,

. turnout numbers to be used from the existing
track and within the proposed layout,

. lead distances for the turnouts to be used,

. weight of rail for existing track and for pro-
posed track,

. typical sections for roadbed width, slopes,
ballast, ties, and rail configurations, and

. technical specifications.

Track design standards, such as standard rail
section, turnouts, guard rails, frogs, plank cross-
ings, signals, and others, are available from the
railroad company.

Other design considerations include drainage,
earthwork, slope stability analysis, crossings,
rights-of-way, and special conditions required for
the project. (See Figs . 3 to 8.)

Whether done by the railroad or by the devel-
oper, the construction of all tracks and appurte-
nances should conform to the best construction
practices as prescribed by the Manual of the
American Railway Engineering Association
(AREA) .

As a rule-of-thumb, when a development is rail-
served : (1) the rail lead track and nearby street
elevations will generally approximate one an-
other; (2) the minimum radius of curvature of the
track will be between 350 and 400 ft ; (3) maxi-
mum permissible gradients along spur tracks will
be about l'/2 to 2 percent ; and (4) the dock
height should be set from 3.5 to 4.0 ft above
top of rail of the spur track.

In deciding whether to provide rail service, and
what portion of a development should be rail
served, it is important to consider the amount
of land in an industrial development which would
be consumed by rail service. Admittedly, some
of this land would be in required yard setbacks
but this area could be used for parking, truck
loading, or in some instances, structures-if not
required for rail.
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TYPICAL PLANS
FOR INDUSTRIAL TRACKS
typical Roadbed and Ballast Section

*American Railway Engineering Association

**If natural ground does not provide good drainage, 8" of porous material must be installed. Note : No draining to be diverted torailroad ditches without consent of railroad and agreement with railroad .

TYPICAL CLEARANCE SECTION
INSIDE BUILDING

*Minimum distance can be reversed, as long as 6'-6" minimum + "X" is maintained on one side . Note : "X" = Add 1" per degree
of curvature until car is totally on tangent track .
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Trofc Generation
Understanding the nature and extent of traffic
generated by various uses of land is important
to the industrial land developer in providing for
adequate roads. Small land developments may
not in themselves generate sufficient traffic to
create an overload of the existing road network.
On the other hand, industrial plants often gener-
ate substantial traffic which must be accommo-
dated by the road system . Standard values for
the amount of traffic generated for various uses
of land are not available ; however, typical values,
based upon experience, can be used . The traffic
generated is generally expressed in terms of the
number of trips per acre, or per 1,000 square
feet of gross floor area .

In traffic generation studies for industrial areas,
the principal measure of density is employees per
acre . The operations with lowest employee den-
sity are highly automated industries or ware-
houses supporting fewer than 5 employees per
acre . A second class is light service industry, gen.
orally located on small parcels and having 5 to
20 employees per acre . An industrial tract in a
larger development with more intensive employ-
ment may have from 20 to 100 employees per
acre . One of the most intensive industrial classes
is office industry (research and development). An
industrial site of this type may support more than
100 employees per acre . A fifth class is mixed
industrial development which has a variable em-
ployee density. Traffic generation rates are indi-

cated in vehicle trips per acre and in vehicle trips
per thousand square feet of floor area . (See Table
1 .)
As a general rule, one lane of pavement will

handle from 800 to 1,200 trips per hour within
the development. The actual number of cars ac-
commodoted within these limits is a function of
several parameters including street layout, traffic
control at intersections, and adequacy of high-
ways serving the site. Therefore, all complex traf-
fic movement should be analyzed by a traffic
engineer to assure adequate design .

TABLE 1

	

Traffic Generation Vocabulary

SOURCE : National Cooperative Highway Research Program, Report 121, "Protection of Highway Utility."

Land Use
Density

(Employees/Acre)

Traffic Generation Rate
Number/Acre

Range Typical

(Vehicle Trips
Number/1,000

Range

Per Day)
Sq . Ft . Floor Area

Typical

Highly automated industry . . . . . . . . 5 2-8 4 0.2-1.0 0.6
low employee density
(refinery, warehouse)

Light service industry . . . . . . . . . . . . 5-20 6-30 16 0.4-1 .2 0.8
single-lot industry
(lumber yard)

Industrial tract . . . . . . . . . . . . . . . . . . 20-100 30-160 70 0.6-4 .0 2.0
(5 acres)
(machinery factory)

Office campus . . . . . . . . . . . . . . . . . . . 100 150-200 170 3-8 4
research & development
(research industry)

Mixed central industry . . . . . . . . . . . Varies 10-100 1-4
small industrial plants
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By FRANCIS W . GENCORELLI, RA, AIA

ESTABLISHING LIAISON

In most building types, the initial step is site
selection . In the new-plant project, a consider-
able amount of time must be spent in establish-
ing liaison with the client's organization and
explaining the relevant problems to the client's
planning team . The fact that most plant con-
struction will be done by corporate clients
makes it imperative that the source of respon-
'sibility be clearly established . This will make
it possible to avoid misunderstandings about
the relation of the proposed type of plant to
its site, to its output, and to the future poten-
tial of the business .

As the first step, an organization team con-
sisting of responsible production and engineer-
ing people should be established . Qualified
outside counsel should then be selected .

The learn of internal production and engi-
neering people should be freed from all routine
duties so that they may concentrate on the new
construction program . This is vitally important,
since no one can do the kind of creative think-
ing and reacting to creative thinking that a new
project calls for if he is surrounded with the
routine that is a necessary feature of every
management procedure .

An orientation period is necessary to tune
everyone in to the right point of view . A gen-
eral consensus about the project should pre-
vail . Everyone should be made to realize that
decisions On site selection and plant building
design will have an immense influence on oper-
ating costs and plant maintenance . It is ir»por .
tant that the internal organizational team set
itself to gather all necessary input information
concerning the company's past growth, so as
to have available necessary documentation
for the future steps in the design . (See Fig .
1 .)

THE SECOND STEP-SELECTION OF PLANT
SITE

To a larger degree than is readily apparent, the
site has a direct influence on the ultimate effi-
ciency of the plant through the effects of site
factors on plant design and construction . The
consultant should be selected before a site
decision is made . In many cases management
selects the plant site, pays for it, and then
requests the outside consultant to design the
plant . The outside consultant must then design
around the site conditions . The owner and his
internal organization, together with the out-
side consultant, have many factors to consider
in the survey of possible sites : physical, eco-
nomic, legal, social, site size, climate, land
topography, soil conditions, availability of
raw materials, etc . These are too numerous
to consider in detail . They are provided for in
the following Plant Site Analysis Input Sheets
used by the author's firm in the past (see Table
1 and Fig . 2) .

THE THIRD STEP-PREPARING THE
FUNDAMENTAL LAYOUT

The design of an effective plant layout is a prob-
lem of defining and responding to the analysis .

It is a system of rational three-dimensional
analysis and evaluation . From the input devel-
oped by the internal organization, the outside
consultant can analyze the existing flow activ .
ity space requirements, primary and secondary
adjacencies, etc . It is imperative that the out-
side consultant be made fully aware of the
idiosyncrasies of a particular product and a
number of products produced in similar pro-
cesses . A plant can have a layout based on
production or on a process . If a company pro-
duces a large quantity of a few products, then
you function on a product layout . If a company
produces a great number of products, each
with relatively small runs but similar pro-
cesses, then you design on a process layout.
In developing a new-plant project, it is obvi-
ously very unwise to consider immediate needs
only . The wise management will consider its
needs on a long-range plan . The entire plant
site should be laid out for at least a 25-year

period, with the particular building project
built to serve only the needs of the next 5
years---all of which can only be projected from
sales reports and anticipated markets . Expan-
sion by growth can be a fairly accurate pro-
jection ; however, expansion by acquisition
cannot be easily determined . In one instance,
a project increased by 300 percent during the
construction period because product lines were
added through company acquisitions .
The following is the initial breakdown of

area allocations :

1 . Administration
2 . Employee facilities
3 . Research and control
4 . Manufacturing
5 . Warehousing
6 . Internal engineering
7 . External engineering

Figure 3 shows area relationships .

Fig . 1 Organizational chart .

' Factors poor, 1 ; laic 2, good, 3 ; excellent, 4. To evaluate site, multiply point
rating by factor . Site should rate 80 percent overall and rate at least "good" in those
elements that are of special importance .

TARI F 1

	

Ratina Summarv"

S ite element Rating

Labor supply and union history . . . . . . . . . . . . . . . . . . . . . . . 20
Public utilities and water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
Freight and transportation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
Tax conditions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
Site characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
Population mix, growth, and projection . . . . . . . . . . . . . . . . . . . . . 6
Human transportation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
Protection : fire, police, legal . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
Local politics and attitude . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
Local industrial mix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
Climate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
Local living facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
Local educational facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
Local recreational facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
Freedom from natural disasters . . . . . . . . . . . . . . . . . . . . . . . . . . _3
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1 . Administration
The following organizational relationships
must be worked out before the planning of
this area can be developed!
a . Reception Room

Number of seats
Receptionist-special or part of the general
office, extra duties (typing, etc .), equipment

b . Executive Area
Private Offices-number, occupant of each,
size of each, furniture and equipment for
each, closets

c . Departments and/or Divisions
Accounting, bookkeeping, production, etc .

d . Private Offices in Each Department
Number, occupant of each, size of each, fur-
niture and equipment for each, closets

e . General Work Areas in Each Department
Personnel in each, equipment in each, stor-
age requirements for each

f . Special-Purpose Rooms/Areas
Conference room
library
Projection room
Mail and shipping
Reproduction room
Secretarial pools
Telephone equipment rooms
Hospital areas
PBX room--type of board
number of positions

IBM room
File room
Private toilets and showers
Stock and storage rooms
Rest rooms

g . General Information
Interrelationship of person and department
Clothing space
Time clocks
Water coolersFig . 3 Basic area relationships .

Fig . 4 Office areas.
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Special lighting requirements
Plumbing requirements-special sinks,
etc .
Intercom requirements

Our experience has shown that a study of Ih
requests for space by department heads in pre
posed administration areas has resulted i
subjective judgments based on ego-orients
requirements for space rather than objectiv
judgments of function . The apace standard
shown in Fig . 4 should be used in planning th
administration facilities .

In order to develop plans as accurately a
possible, the following program must b
initiated :

t . Survey of existing personnel, furniture
and equipment
2 . Determination of approximate squar

footage of each department
3 . Space analysis interviews with depart

ment supervisory personnel to determin
existing space problems, their views on futur
projections, and the functional adjacencie
of the departments

4 . Review of factors which would have a~
effect on both immediate and future depart
mental space requirements

5 . Area standards recommended
6 . Determination of square footage requires

for all departments with an itemized breakdowi
by type of space, i .e ., private office space
general office space, and miscellaneous area,

The projected requirements developed ar
based on the assumption that present policieand

procedures will continue to apply in the
future . Obviously, the company will initiate
new policies and procedures and introduce
new methods of operation . However, the exten
to which any such changes would affect th
projected area requirements could only be con
jeclured . Therefore, to minimize arbitrarl
judgments which would tend to dilute the
validity of a study, consideration should no
be given to such possible eventualities.

2 . Employee Facilities

Both the quantity and the quality of the produc
depend not only on the sequence, precision
and efficiency of the factories, tools, and me
chines but on the proficiency, pride, and fit
ness-both mental and physical-of the per
sonnet . The development of factory desigr
in recent years has become more end more
concerned with creature comforts for the
employees .
The facilities should be near the work space

go
that no time is lost getting back and forth

but they should be sufficiently insulated from
the sights and sounds of the work area itsell
so that a real change of scene is provided . 11
a pleasant outside view is available, it should
obviously be used . (See Fig . 5 .)
A clear distinction should be made between

quiet lounging places and recreation and cafe
teria areas . The problems are interesting, the
solutions may be various, but the reigning
criteria seem to be constant-cheerfulness,
comfort, and durability .
The areas in this category include the fol.

lowing :

Cafeteria and kitchen
Coffee lounges
Recreation areas (indoor and outdoor)
Quiet lounges
Factory men's and women's lockers and
toilets

Office men's and women's lockers and
toilets
Meeting rooms
First Ail wnrl n-swn ~tatinn

TABLE 2

	

Minimum Toilet Fixture Requirements (New York State Labor Code)

No . of Water No . of Water No MEN Wash
MEN Closets Urinals WOMEN Closets or WOMEN Basins

1-9 1 0 1-15 1 1 40 1
10-15 1 1 16-35 2 21 40 2
16--40 2 1 36 55 3 41 60 3
41-55 2 2 56-80 4 61 80 4
56-80 3 2 81--110 5 81 100 5

81 100 4 2 111-150 6 101 125 6
101-150 4 3 151 190 7 126 150 7
151-160 5 3 191-240 8 151 175 8
161-190 5 4 241-270 9 176 200 Q
191--220 6 4 271-300 10 201 225 10

221-270 6 5 301-330 11 226 250 11
271-280 7 5 331-360 12 251 275 12
281 -300 7 6 361 390 13 276 300 13
301 40 8 6 391 420 14 301 32S 14
341 360 8 7 421 450 15 326 350 15

361 390 9 7 451 480 16 351 375 16
391 400 10 1 481 510 17 376 400 11
401 4 .50 10 8 511 540 18 401 425 18
451 460 11 8 541 570 19 426 450 19
461 480 11 9 511 600 20 451 475 20

481--520 12 9 601 630 21 476 500 21
521-540 12 10 631 660 22 501 525 22
541-570 13 10 661-690 23 52o 550 23
571-580 14 10 691-720 24 551 575 94
581 630 14 11 721 750 25 1176 600 25

631 640 15 11 751 180 26 n01 625 26
641 -660 15 12 781 810 '17 69c, 650 27
661 . 700 16 12 811 840 28 o51'615 28
701 -720 16 13 641 870 29 o7e, 100 29
721-750 17 13 871 900 30 if) 1 125 30

751 760 18 13 Q01 930 31 796 750 31
761 810 18 14 931 960 32 751 775 39
811 820 19 14 961 990 33 776 800 33
8 ,21 840 19 15 991 1020 34 801 825 34
841 880 20 15 826 850 35

881 900 20 16 851 875 36
901-930 21 16 876 900 37
931--940 22 16 901 995 38
941 990 22 17 926 950 39
991-1000 23 17 951 975 40

916 1000 41

WASH FOUNTAINS REQUIRED
Persons Accommodated By

Number 54' 54' 36" 36"
of CIRCULAR SEMI- CIRCULAR SEMIFixtures CIRCULAR CIRCUI AR

(8 each) (4 each) (5 each) (3 e(ich)

1 1 175 1 80 1 100 1 60
2 176 375 81 175 101 225 61 125
3 376-575 176 275 226 350 126 200
4 576 775 276 375 351 475 201 275
5 776 975 376 475 476 600 276 350

6 976 1175 476 575 601 725 351 495
7 576 675 726 850 426 SOO
8 616 115 851 975 501 575
9 176 875 976 1100 576 650

10 876 975 651 725

11 976-1075 796 800
12 801 875
13 876 950
14 Q51 1025



Fig . 6

	

(a) Layout by product . (b) Layout by process.

Fig . 5 Employee facilities flow .
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3. Manufacturing

The trend toward automation has had a pro-
found effect on plant design . Automation
reduces employee density while increasing
output . In terms of building area required,
manufacturing space has diminished by some
50 percent in the last 10 years for the same
process . Needless to say, productivity has
increased by close to 400 percent .
As discussed previously, a plant can be

designed under two different concepts, depend-
ing on the product and the number of products .
Product layout can be said to be linear while
process layout is parallel . This can best be
decided by a flow-activity study showing num-
ber of products and the quantities of each .
(See Fig . 6 .)
The importance of flexibility in internal con-

struction cannot be stated strongly enough .
Except in factories producing one product
(e .g ., automobile assembly plants), the need
is mandatory . When a manufacturer is pro-
ducing several products and one succeeds
far in advance of the others, his plant must
be flexible enough to handle this emphasis .
The other product lines must be held back
until an expansion program is begun .

The following is a list of criteria for produc-
tion-line evaluation :

I . Ease of flow of materials
2 . Degree of flexibility
3 . Ease of expansion
4. Ease of personnel movement
5. Ease of supervision
6. Least initial investment
The outside consultant, working with the

organizational team, can synthesize the above
criteria to produce an effective plant layout .
In any plant design, it is essential that the out-
side consultant have available the detail for
the present and projected manufacturing
machinery . From this, the experience, knowl-
edge, and imagination of the designer will yield
the dividends . As used in the design of the
administration spares, templates or space stan-
dards per machine must be established, - ar-
ranged, and rearranged to produce the beat
organization of equipment and spaces .

4. Research and Central Facilities

In the modern plant areas for research (product
development) and control, laboratories are a
must . As the size of the plant-and, in turn,
laboratory facilities-increases, a strong case
can be made for separating the two, which are
basically similar installations . In the case of
chemical, pharmaceutical, and dermatological
plants, adjacent to each research laboratory
should be a pilot plant installation which can
produce, on a smaller scale, simulated manu-
facturing processes . In extremely large manu-
facturing plants, the research and product
development facility should be in a separate
building .

Flexibility is mandatory in the layout of
research and development facilities . Any re-
search program can be maneuvered to concen-
trate on a particular channel once the manu-
facturing advantages of a particular area of
research are promising . To effect this, all or
most of the research personnel will be concen-
trated on this product development . An in-
flexible laboratory layout can preclude this
possibility .

It is becoming more and more prevalent in
industrial research and product development
installations for e large company to take re-
search contracts from smaller companies inFig . B

	

Boiler room clearances .

Fig . 7

	

Location of internal engineering .
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This scheme has worked, especially in a
preexpansion condition. The traditional ware-
house location should also permit initial expan-
sion of manufacturing into its area . Since
warehousing is the least expensive capital
construction, it is reasonable to build the ware-
house after manufacturing has expanded .
Rarely does the structural layout differ in manu-
facturing and warehousing.

6. Internal Engineering

The single greatest error made in plant design
is the placement of the internal engineering
facilities . Invariably the inexperienced designer
will centralize the heating and air-conditioning
plant. But whet is today centralized may, tomor-
row, be right smack in the middle of your
expansion direction.
The centralization concept grows from a

desire to cut down the service runs of this
equipment. It is a false economy. In an earlier
diagram the use of a fixed facade, where no
expansion takes place was pointed out. The
internal engineering facility should be placed
in a linear relationship to this fixed facade,
and preferably at its extremity . What is extreme
at first construction is centralized in your
future expansion.

In many industries the development of roof-
top combination air-conditioning and heating
units is the answer . However these units are
not developed for highly sophisticated climate
control and often prove too limiting . They
should only be contemplated where comfort
conditions (75 ° to 80 ° dry bulb, 40 to 50 per-
cent relative humidity) are adequate . Where a
boiler plant is required for process work, its
dual use for heating should be carefully ana-
lyzed . A complete engineering feasibility study
is required to determine what system or sys-
tems should be utilized . (See Figs . 7 and 8.)

It is most important to build internal en-
gineering spaces 100 percent larger than
initially required . Adequate space for mechani-
cal and electrical installation is a prime and
vital consideration in industrial design .

7 . External Engineering

By external engineering I mean all the outside
utilities and storage facilities required for a
plant to operate properly . Parking, truck docks,
tank farms, sewerage disposal plants, electri-
cal transformer pads, pumping stations, water
storage facilities for sprinkler systems, and
industrial waste disposal plants are a few of
these requirements . (See Fig . 9.)

Since these are by nature permanent and
expensive installations, they should not be
placed in the way of any possible expansion.
As in the case of the internal engineering, this
external engineering facility should be placed
along the fixed facade.

a stocking problem for the manufacturer . Man-
ufacturers, realizing the economies of carload
or large-lot purchasing, are forced to make
large capital investments in warehouse facili-
ties in order to take advantage of these buying
economies. There is, however, a point at which
the law of diminishing returns steps in and
no further economies can be expected .
With the increase in automation control of

a warehouse, the concept of a public ware-
house becomes more realistic . Where the prod-
uct permits, a completely flexible warehousing
operation should be used . Not all the buying
is done at the same time, and it is possible
that, as raw-material needs increase, the sea-
sonal storage of finished products may be on
the decline . A flexible warehousing concept
would permit intermingling of raw materials
and finished products and create an efficient
though seemingly unordered warehouse.

the same industry . With the scarcity of profes-
sionally qualified research people, this may
be the only way for a relatively small industrial
firm to get the necessary research work done .

Control laboratories, on the other hand,
must be immediately adjacent to the manu-
facturing space and in many instances located
in the manufacturing area . Recent federal regu-
lations place an inspector in the manufacturing
area, and he, therefore, is readily available to
the control facilities .

5. Warehousing

The warehouse is the first area to feel the grow-
ing pains and therefore must be designed to
signal the anticipated expansion program.
It must be compressible . As the raw materials
and packaging materials supplier simplifies
his materials handling problem, so he creates

Fig. 9 Location of external engineering .
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Features most likely to be involved in a layout
problem include :

" Special or general-purpose building
" Single or multistory construction
" Shape of building
" Basement or balcony
" Windows
" Floors
" Roofs and ceilings
" Walls and columns
In addition to these, features of the site on

which the building stands often affect the lay-
out. Where this is so, the layout engineer must
of course include them in his planning . These
site features include :

" Rail lines and siding
" Highways and roadways
" Canals or streams
" Bridges
" Yard areas for storing, parking, lawn,

gardens
" Outbuildings, such as storage tanks, water

tower, well, pump house, incinerator, dump
or burning area

" Platforms, docks, ramps, pits, truck or
rail wells

SPECIAL OR GENERAL-PURPOSE BUILDING

The layout engineer should decide right away
whether he wants a building custom-made or
"bought off the shelf." Special buildings gen-
erally cost more and are less negotiable . They
also have a way of becoming out of date as
the product and facilities grow or shrink or
change with new conditions . Yet, for many
industries special buildings are essential if
the plant is to operate economically .

Plants having relatively simple forming, treat-
ing, or assembly operations, as is the case with
most consumers' goods industries, favor the
general-purpose building. Here is the general
type of building that can produce several dif-
ferent products with equal ease . Generally,
this building is more permanent than its equip-
ment or layout . The initial cost is less because
of standard designs, standard building materi-
als, and regular construction methods. These
buildings can incorporate-just as well as the
special plant-the "standard" good features
that an industrial building should have, regard-
less of the type of production . In addition,
general-purpose buildings can be converted
readily to new products and equipment, to
changing production requirements, or to new
owners . This adaptability and resale potential
gives the multipurpose building the edge . This
means : use a special building only when neces-
sary . But layout men can check this decision
by reviewing the following list :
Use general-purpose, or multipurpose, build-

ing when these following items are important:
" Initial cost
" Possibility of selling it later for profit,

a better location, foreclosure

Practical Plan Layout, McGraw-Hill Book
Company, New York, 1955 .

Fig . f

	

Features of the one-and-o-half story building : (a) Rail siding with car floor at level of plant floor . (b) Truck
tailgate level with plant floor. (c) Shallow ramp down to basement; low ramp up to floor level . (d) Windows for base-
ment lighting . (a) Balcony or mezzanine for supporting activities and/or production . (f) Two-story office building
with entrance at ground level .

" Product is not adapted to gravity
" Erection time is limited
" Frequent changes in layout are anticipated
Perhaps the most universally economical

plant today is the so-called one-and-a-half-story
plant (see Fig. I) . This is basically one story
but may include balconies or basement .

SHAPE OF BUILDING

Early buildings were narrow because they
needed natural light . They expanded by extend-
ing their ends and by adding cross buildings
in a rectangular fashion. Today artificial light-
ing is relatively less expensive. The number
and frequency of production changes are
greater . Therefore, emphasis today is on plants
that are relatively square and not "honey-
combed'' or obstructed by walls . Such plants
are built in rectangular sections, and expansion
is by building additional sections onto the
sides or end (see Fig. 2) .
Where land is limited, as in river valleys-

or where property lines run at curious angles-
the building must suit the limitations of the
land itself . Dirty, odorous, noisy or vibration-
producing operations should be segregated in
separate buildings . Hazardous operations with
fire or explosion possibilities also fall in this
class. And service buildings used for adminis-
tration, sales, personnel offices, and power
plant---buildings that do not directly partici-
pate in the flow of production--can also be
set apart. Use the following lists to guide your
decision in the matter of building shape.
Use a relatively square building when there

are:
" Frequent changes in product design
" Frequent improvements in process
" Frequent rearrangement of layout
" Restrictions on building materials or sav-

ings desired in amount of materials used (see
Fig. 3)
Use other shapes or separate buildings

when there are:
" Physical limitations of the land
" Property lines at curious angles

" Frequency of changes in products, mate-
rials, machinery and equipment, processes
or methods

" Speed of getting the layout into pro-
duction

SINGLE OR MULTISTORY CONSTRUCTION

Early factories were generally three or four
stories high . Because of limited transportation
facilities they had to be built in cities, where
land costs were relatively high . Also, their
builders who used brick had to make walls
thick enough to stand up . Therefore, they rea-
soned, "Why not use this structure to support
upper floors?"

With the coming of inexpensive and wide-
spread transportation for employees and of
steel reinforcing or supports for buildings,
companies began to build out of town . Land val-
ues were lower and the plant could spread out.
Today's trend toward large one-story buildings
is thus a product of changing conditions .
This does not mean that every new plant

should be one story high, as some industrial-
ists advocate . Plants built around a higher-
than-one-story process should certainly have
upper floors . Manufacturers who decide the
advertising value of a downtown plant is impor-
tant will have to use several stories to utilize
their land economically . And we cannot under-
rate gravity, even though power costs may be
low. Again, when products are small and rela-
tively valuable, as in diamond cutting or watch-
making, there is considerable saving by con-
centrating rather than spreading out.
Use single-story construction, possibly

including balconies and/or a basement, when
the following conditions exist:

" Product is large, heavy, or relatively inex-
pensive per pound

" Weight of equipment causes heavy floor
loads

" Large, more or less unobstructed space
is needed

" Land value is low
" Land is available for expansion
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Planned expansion of early and modern plant buildings .
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" Buildings that house operations that cause
dirt, odors, noise, vibration

" Buildings that house operations not part
of production

" Buildings that house operations suscep-
tible to fire or explosion

BASEMENT OR BALCONY

A plant can hardly avoid having a basement
when it is built on land that slopes . And this
has very practical advantages . Some plants
are built on the side of a hill for the express
purpose of having motor-vehicle entries to each
floor . This offers the advantage of entry to two
or more levels with a minimum of ramp con-
struction, and it allows receiving at one level
and shipping at another with flow through the
plant in a U-shaped path in the vertical plane.

If you decide to have a basement, or if your
new building has a basement, check to be sure
it has these desired basement features :

" Ample headroom
" Good ventilation
" Sound foundations
" Ample lighting
" Waterproofed walls
" Floors free of groundwater seepage or

flooding
Partial basements may be of real value when

a basement for production purposes is not
needed . Heating plant, compressors, pumps,
and other auxiliary equipment are well suited
to location off the production floor . This also
applies to other services such as washrooms
and locker rooms, toilets, transportation aisles
for material handling or personnel, storage
for slow-moving parts, overruns, inactive tools,
dies, fixtures, patterns, and the like .

Certain processes may need a basement,
as in large stamping-press work where special
foundations are desirable and scrap collection
is a big factor . It may be easier to excavate and
build up machine foundations than to break out
pits or install each foundation from floor level .
Especially tall equipment may be placed in a
basement so that its working level will be on
the main floor. In fact, there are some plants
whose main operating floor is little more than
sheet-metal plates for machine tenders to stand
on ; all the machinery rests on a basement floor.
On the other hand, where ample headroom

over equipment is required, the layout should
not be confined in a basement . Extremes of this
are in large equipment manufacturing or ship
construction . Here cranes and large materials
prohibit basement use. Yet these industries
often make use of balconies for their smaller,
lighter work (see Fig. 4)
Typical cases where balconies are used

include :
" Subassembly operations with final assem-

bly of large units on ground level
" Assembly operations with heavier forming

machinery below
" Light-machine operations with heavier

machines below
" Treating operations with forming opera-

tions and assembly of bulky units on ground
level

" Supporting activities of all kinds to men,
materials, or machinery-storage, washrooms
or locker rooms, production offices, and the
like---that can be kept off the production floor

" Operating or servicing upper parts of tall,
high machinery

" Material storage and preparation area,
including bulk material blending or packing-
box making and distributionFig . 4

	

Basic use and arrangement of basement and balcony.



WALLS AND COLUMNS

Unlike early plants which depended on thick
stonework or masonry to hold up their walls
and roofs, modern buildings place their load
on beams and supportmg structures, generally
of steel or reinforced concrete . This way, the
column carries the load and no wall is needed,
except to keep out the elements . This is a great
help to production for it means large, unob-
structed working areas.

Inner walls today are only partitions . When
certain operations must be segregated, parti-
tions that are generally built up in standard
sections can easily be installed or removed.
They can be made as high as necessary to
shield or protect the area or can be suspended
from the ceiling . This latter type of baffle keeps
the floor area free but holds fumes, noise, heat,
and the like from circulating throughout the
building .
One feature easy to overlook is the size of

openings in walls. Doors that are too low or
too narrow, for example, will limit the size of
material-handling equipment.

Even without interior walls, there is still
the obstruction of columns used for roof sup-

'Other than lighting and sprinkler .
tAir ducts, unit heaters, conveyors, etc .

" Easy to fasten machines and equipment to
" Will dissipate static electricity and is non-

sparking when struck
" Easily kept clean
" Large sections easily and quickly removed

and replaced

ROOFS AND CEILINGS

Roofs and ceilings affect layouts chiefly by
their height above the floor. Table 1 has some
generally recommended heights for use as a
rule of thumb.

Roofs and ceilings are also affected in many
cases by the type of construction . Figure 6
shows the several types of roof construction
most commonly used .
The usefulness of overhead space may be

limited by what can be attached to the roof
or ceiling . Very few plants hang their ma-
chinery from the roof or ceiling . But a great
many suspend material-handling equipment,
service pipes or wiring, and other equipment.
Such considerations as natural light, heat
conduction, and dust accumulation also relate
to the type and condition of the roof .

WINDOWS

Old factories had to have small windows be-
cause of the cost of construction . The introduc-
tion of large, steel-sash windows brought their
cost down . Today windows are often cheaper
than walls. On the other hand, windows make
buildings more subject to changes in outside
temperature. Plants having products or pro-
cesses especially subject to changes in temper-
ature, light or humidity find it better to have
no windows at all . Chocolate factories, for
instance, have to watch temperatures . Many
of these plants control this condition by venti-
lating and air conditioning . Their light is arti-
ficial . Other plants reject windows because of
the dust they let in, even with slightly pressur-
ized air inside .
The layout man who must contend with win-

dows recognizes that they may both help and
hinder his arrangement (see Fig. 5) .
The following is a list of points to check

where windows may affect the layout:
" Brightness or glare
" Angle of light-morning and evening,

winter and summer
" Heat effects to personnel and/or materials

from sun on windows
" Resistance to wind, shock, fire, acids,

rust
" Drafts on personnel when opened
" Access for washing or repair

FLOORS

The levels and strengths of floors are the most
important floor influence on layout . Adjoining
buildings, and even those far removed that
may someday be connected to the main plant,
should have floors at the same level . Handling
systems can then be tied in without ramps or
elevators . As for floor strength, it should be
checked with the architect .

Early factories had dirt or wood floors . To-
day, various combinations of steel and con-
crete give the least expensive floor. It wears
well ; it is strong and easy to clean. But workers
who stand or walk a great deal object to the
hardness of concrete floors . Also, certain
materials dropped on concrete are likely to
be damaged. Concrete is difficult to cut into
to rearrange wiring or piping in the floor.

Workers' foot fatigue is overcome by pro-
viding wooden or rubber mats. The objections
of damage to dropped parts and difficulty of
rearrangement can be met by covering the con-
crete with wood block, wood flooring, or com-
position block or coating. The following list
gives floor characteristics desired, though no
floor will have them all :

" Various buildings at the same level
" Strong enough to carry machines and

equipment
" Made from inexpensive materials
" Inexpensive to install
" Immediately ready for use
" Resistant to shock, abrasion, conducting

heat, vibration
" Not slippery under any condition
" Noiseless and sound absorbing
" Attractive to the eye
" Numerous colors available
" Unaffected by changes in temperature

and humidity, or by oils, acids, alkalies, salts,
solvents, or water

" Odorless and sanitary
" Resilient enough to seem soft underfoot

and to minimize damage to articles dropped on
it
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Fig . 5

	

Good natural lighting relates to both window and roof design . Windows in a monitor roof (a) give good uni-
formity and intensity . The use of roof lighting obviates the need for wall windows and is useful in large building
areas and where there will be future expansion. The windows in a sawtooth roof give reasonably uniform light, es-
pecially when arched . But they cast shadows (h) . At the left the worker stands in his own shadow ; at the right his
machine blocks the light . Nevertheless, where direct sunlight should be kept out, northerly directed windows of this
type are not out of order . (From George Nelson : "Industrial Architecture of Albert Kahn . Inc ," Architectural Book
Publishing Co .)

TABLE 1

	

Generally Recommended Ceiling Heights

Without overhead With overhead
Type of production installations' installatiunst

Small-product assembly on
benches ; offices . . . . . . . . . . 9-14 it 10-18 ft
Large-product assembly on Maximum height of Maximum height of
floor or floor fixtures product + 75% product + 125%

Small-product forming . . . . . . . . Height of Height of
machinery +- 100% machinery +- 150%

Large-product forming . . . . . . . Height of Height of
machinery 4 125% machinery + 125%
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Typical types of roof structures . Is) Truss . lb)
Sawtooth . (c) Monitor . (d) Bowstring truss . Is) Concrete
arch. If) Three-bay, or high-low, gable . (g) High crane
type . (h) Cantilever .

Fig . 7

	

Column spacing . (a) Large operations line up in wide bays ; small operations in wide or narrow bays . (b) Com-
bination of two different column spacings-to take advantage of flow lineup with wide bays .

ings, roadways, canals, and outbuildings may
have to be provided, or, if they exist, may limit
the layout or may have to be moved or altered .
For railroad car and highway truck dimensions
that may affect building features, see the data
in Tables 2 to 4 .

The location of an underground storage tank
will limit construction or heavy outside storage
in that area ; dust and smoke from a foundry
building should blow away from the main ad-
ministration building ; rail siding curves can
occupy an unusually large area . These and
many features of the site may be involved in
any layout other than those strictly within one
building (see Fig. 8) .

RAILROAD CLEARANCES AND FREIGHT CAR
DIMENSIONS

Normal Clearances Nominal clearances are re-
quired as a matter of safety between locomo-
tives and cars, and structures near tracks .
These are averages for straight track-some
companies and states require more as noted.
The clearances are based on standard 4-it 8'{-
in . track gauge. (See Figs . 9 and 10 .)

merit is planned or already exists in the build-
ing and use it to best advantage. By experi-
menting with various alternative plans, it is
often possible to juggle a neat arrangement of
machinery, equipment, and supporting activ-
ities into the column layout . Then the layout
man can often use the columns to advantage
as follows:

" To support overhead handling equipment
" To brace up storage racks
" To fasten or fence in treating equipment
" To support balconies, catwalks, auxiliary

service lines, instrument panelboards, and
machinery itself
Since columns mean lost floor space, place

against them and in between them other non-
productive equipment that takes floor space
(drinking fountains, drains, firefighting equip-
ment, time clocks, and the like) .

SITE FEATURES

Features of the site are important in any layout
that involves expansion of buildings or a layout
of more than one building . Rail lines and sid-

port to plague the layout man. These columns
interfere with spotting of machinery, aisles,
storage areas, and overhead handling equip-
ment . Columns cause two basic problems :

1 . The way they line up tends to confine the
basic flow patterns .
2 . Their individual location limits the loca-

tion of all facilities, especially large equipment.
The layout man will undoubtedly want to line

up major aisles, stock shelves, and service
lines with the columns. Large operations will
lie lengthwise down through the bays with the
wider spacing. Smaller materials and equip-
ment will generally run in the narrowed spacing
(see Fig. 7) .
As for columns that act as obstructions to

the spotting of individual machinery and equip-
ment, the layout man must plan a column
arrangement that will tie in with his layout .
Yet a lot of unnecessary money can be put into
a building that calls for too-wide column spac-
ing. Some layout men admit they always con-
sult their architect and then call for about 15
percent greater spacing than he feels is eco-
nomically justified . Another layout problem is
to take whatever column spacing and arrange-



Fig . 8

	

External features such as highway, stream, roads, and property lines all influenced the arrangement of this
site . This is the arrangement of the maintenance and repair facilities of an airline . (United Airlines .)

In planning the arrangement of buildings, they should be laid out in relation to the overall site iust as the individual
machine and equipment layout relate to the building . A long-range plan of development for the entire site should be
obtained so that buildings can be properly integrated with each other.
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TABLE 2

	

Freight Car Dimensions

Fig . 9

	

Clearances are for straight trace (A) and (B) .
Some railroads require an 8-ft minimum IC). In some
states, this clearance must be increased 10) . One
western railroad requires a 24-h vertical clearance above
top of ties.

Fig . 10

	

Typical railroad car data .

Clearances for Curves Allowances must be
made on curves, due to the increase in effec-
tive width of equipment . The increase inside
curves depends on the distance between truck
centers and the increase outside curves de-
pends on length beyond trucks . Tilt of equip-
ment toward inside of curve due to banking of
rails must be included as well as any stewing
action caused by tire wear and other lateral

play . As a rule, the front of a locomotive will
govern effective width for a foot above top of
the rail and the rear of the cab for the re-
mainder of the height. For preliminary calcula-
tions of clearance outside curves, it will
usually be ample to allow 1 in . per degree of
curve plus 2 in . for all curves . For inside clear-
ance, a general allowance of 1'/ in . i n addition
to the middle ordinate distance for a 45-ft

chord will be sufficient .
In cases involving new construction, a

sketch of clearances should be submitted to
the railroad for approval .

Tracks Entering Building Some railroads permit
special clearances when tracks enter coal
lipples and buildings . Railroad company en-
gineers can be contacted for requirements .

TABLE 3 Average Truck-Bed Heights"

TABLE 4

	

Highway Truck Dimensions

' From Modern Materials Handling .

Type vehicle Height Length Width

Medium trucks . . . .
. .9y

ft 34 1t 7 to
7y ft

Large trucks
and trailers . . . . . . . 13 ft max . 45 ft 7y ft

to 8 ft

Height of
Type vehicle truck bed, in .

_
I- to 1'/-ton

_
panel trucks . .

40-44

1'/- to 3-ton medium panel or
stake body trucks . 40-46

Large trucks and average
truck-trailer units . . . . . . . . . . . . . . 48-52

Largest and heaviest tandem-
wheel, dual axle, semitrailers
and full trailers . . . . . . . . . . . . . . . 50-56

A B C 0 E F G
Length Level
over Overall Overall Floor full Tare

Type of car strikers, Inside length width, Inside_width height, height_ Inside_ height, capacity, weight,
avg. Min. Max. avg. Min Max. avg . Mm . Max. avg . avg. c u ft avg. Ib

Flat . . . . . . . . . . . . 53'-0" 36'-0" 60'-0" 10'-3" 8'_6" 10'-6" . . . 3'-11" . . 48,700
Gondola . . . . . . . . . 43'-0" 33'-6" 65' .0" 10'-4" 7'-6" 9'-6" 8' .6" 4'-8" avg. 3'-11" 1,775 42,800

Hopper . . . . . . . . . . 35'-10" 34'-10" avg. 10' . 5" 10'-3" avg. 10'-8" 2,328 30,000
Box . . . . . . . . . . . 41' .9" 40'-0" 50'-0" 10'-8" 8'-5" 9'-4" 14'-1" 7'-9" 10'-6" 3'-B" 3,468 48 .200

Automobile . . . . . . . 52'-3" 50'-6" avg. 10'-8" 9'-2" avg. 15'-1" 10'-4" avg . 3'-7" 4,798 53,300



Classes of Research Facilities

The Public Health Service divides research
facilities into four classes: Class A Labora .
tories are designed with maximum capability
for conversion from one program use to an-
other. These are primarily intended for re-
search in the basic scientific disciplines of
biology, chemistry, and some aspects of the
physical sciences . The design criteria are in-
tended to protect the integrity of individual
research programs from interference by other
research within the same structure and to
reduce the possibility of infection or toxic
hazards to personnel in present or future re-
search projects .
Class B Laboratories are designed with

limited capabilities for conversion . This
laboratory class is suited for a narrow range
of activities in such disciplines as the social
sciences, psychiatry, public health work, or
epidemiology and could not be used for re-
search involving the basic disciplines of
chemistry and biology without major altera-
tions in the heating, air conditioning, ventilo-
tion, plumbing, and electric power systems.
The original design provides for individual
room temperature control .

Class C Facilities are designed for research
support, including such structures as stock
barns, animal pens and runways, storage
sheds, and utility structures . This class is
considered functional without utility services
and does not require noncombustible construc-
tion .

Class D Facilities are designed for special
research functions that require a specialized
environment. Their structuref provisions
render them inherently unsuited for conver-
sion . The design criteria must be determined
for each project . This category includes
biotron or betatron buildings, hyperbaric
chambers, germ free animal production facili-
ties, biohazard control facilities, and other
research buildings with specialized functions .

Planning

A health research laboratory building must
have the capability to satisfy research opera-
tional needs, allowing for variation both in
research projects and in occupancy, for at
least 10 years. Planners and designers must
recognize that the structure will have to meet
a variety of functional needs, rather than the
specific requirements of a single group of
occupants.
The most effective administrative device

for planning a health research facility that
will meet both current and future requirements
is a written description of the total functional
needs of the program(s) expected to operate
in the building . Generally called the Program
of Requirements (POR), this written descrip-
tion lists the functions and operations that will
be housed in the structure, the design criteria

Health Research Laboratory Design, National
Institute of Health, U .S . Department of Health,
Education, and Welfare, Washington, D .C .,
1968

Industrial

RESEARCH LABORATORIES

for those functions, and their space needs. It
also provides information on the projected
staffing and the equipment which will be
needed in the building . This written Program of
Requirements is most valuable if it is prepared
before any drawings and preferably should
precede the preparation of space function
relationship diagrams .

Space Blacks Where the first full occupancy
staff is available to advise on the functional
requirements of the structure, planning and
design can be directed to smaller units of space
such as individual laboratory modules, suites,
or departmental laboratories . Where only a
small staff is available for planning the total
long-range scientific research program and its
space needs, the administrator must approach
planning and design with a different philoso-
phy .

In this situation, it may be best to consider
the research programs in terms of functional
space blocks ranging from 3,000 to 6,000 ft
each . The size of the space planning blocks can
be determined by using the POR to assess the
anticipated programs and staffs that will
occupy the building in the first phases of its
occupancy . Generally, a space block is selected
that will accommodate a group of two or three
of the smaller programs, satisfy the moderate-
ly-sized programs and that, in multiples, will
meet the needs of the proposed major opera-
tional units.

For example, if the POR indicates that 4,000
sq ft roughly equals the special needs of each
of several functions, that there are a number
of smaller functions requiring 1 ,000 and 2,000
sq ft each, and some larger functions with
space requirements of 6,000, 8,000, 10,000,
12,000, and 16,000 sq ft, it is a reasonable
approach to adapt a 4,000-sq-ft space block as
a planning unit . The utility systems, the
circulation systems, and supporting elements
are planned to make each one of the 4,000-sq-
ft space blocks self-sufficient . It is then
possible to assign one medium-sized program
element to a space block, assign multiple
smaller units to a single space block, and use
several space blocks for one major component .

Space planning strategy is associated with
the development of space function bubble
diagrams . These diagrams can be used to re-
late the individual space blocks functionally
end to pool several space blocks to handle one
major program.

Building Shapes Planners and designers some-
times try to meet laboratory functional needs
with esoteric shapes and dimensions . Although
circles, hexagons, and 'tall slim towers may
have esthetic appeal, none of them are as effi-
cient as, or have the capability of, rectangular
designs. Rectilinear laboratory equipment and
office furniture and the anticipated continual
interplay between rooms call for utilitarian
solutions . Buildings with simple rectangular
configurations, commensurate with standard
laboratory equipment and furniture, and with
unrestricted accessibility to mechanical utility
systems, are the easiest to adapt to the chang-
ing needs of research .

Flexibility and Capability The term flexibility is
frequently used in discussing the design char-
acteristics of research laboratory buildings .
However, flexibility should be interpreted with
caution because most research laboratory
structures should be designed with the con-
cept of capability in mind . The structure's
capability to meet varying ventilation needs
for different research functions, its ability for
temperature control of varying heat loads, its
capability to meet the needs for fume hood, air
supply, and exhaust in different concentrations
with time in various areas in the building are
all critical . The ability to supply electric power
in high concentrations to any localized area
without the need to reposition electric dis-
tribution lines within the building is s measure
of the facility's capability to meet the needs
of the research program that will eventually
occupy the building .

Flexibility is emphasized by considering the
possible location and utilization of chemical
fume hoods. Saying that the building can pro-
vide for 50 chemical fume hoods is meaning-
less unless it is specified whether only up to a
maximum of 10 can be utilized on any one floor,
or whether the design capability is such that all
50 can be installed and used on one floor. A
more detailed examination of the building's
capability might reveal that no more then two
hoods could be installed in any one laboratory
module due to the limitations on supplying
and exhausting air in that particular room .
This approach contrasts with the method of
determining the location of hoods according to
requests by the initial occupants of the build-
ing. Providing supply and exhaust hoods in
specific areas or rooms according to desires of
the first occupant limits the capability of the
building for future occupants.

THE LABORATORY BUILDING'

To a large extent the design of a laboratory
building will be dictated by the heating, iontilat-
ing, and air-conditioning systems, and the
utility distribution layout . If these factors are
carefully planned first, the laboratory building
design will be an efficient one, and it will still
be possible to plan for structural flexibility and
growth needs as well as for engineering capa-
bility .

The module plan is the most useful for the
design of health research facilities . This sec-
tion will briefly discuss how various groups
have met some of the challenges of research
laboratory design, using the module as the
basis for a grid pattern . Experience with indus-
trial and academic laboratories can prove
instructive for those working with health-re-
lated facilities .

Planning for Flexibility and Growth

Architects have been trying to develop com-
prehensive systems which will relate the needs

'This section is based on an article by
Jonathan Barnett in Architectural Record,
November 1965, volume 138.
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A comparison of four basic types of indus-
trial laboratories is shown in Fig . 5. The first
one places the desk space within the laboratory
itself . The second places the offices on one side
of the corridor and the laboratories on the
other . The third plan provides core laboratories
and perimeter offices ; the fourth provides a
peripheral corridor and interior laboratories,
with the desk space again incorporated in the
research area . These four plans are represents-
tive of standard practice : most laboratories
will be found to conform to one or another of
these basic classifications .
There are, however, other possibilities .

Eero Saarinen's design for the IBM Research
Headquarters in Yorktown Heights places both
laboratories and offices within a peripheral
corridor system . If one accepts the concept
that all working accommodation should be in-
terior space, this is a highly efficient and
consistent method of organization .
Some laboratories are organized as towers,

rather than horizontally . Ulrich Franzen's
laboratory tower at Cornell (Fig . 6) also pro-
vides interior accommodation, with labora-
tories that can be entered either directly from
the corridor, or through the offices . Vincent
G . Kling's science building at Barnard College
is a tower, as are, of course, Louis I . Kahn's
Richards Medical Laboratories at the Universi-
ty of Pennsylvania . Kahn's first towers provide
completely undifferientiated space, which can
be used as laboratories, offices, or corridors .
The later towers have desk space around the
periphery on some of the floors . The plans of
both of these buildings are also illustrated in
Fig . 6 .

UTILITY DISTRIBUTION

General

Utility services within a research laboratory
building require a great deal more emphasis
than is customary in the design of the average
building . Heating, ventilating, and air condi-
tioning systems and the multiple pipes of the
various laboratory services such as -star, gas,
vacuum, and oxygen create a demand for cubic
space as well as floor space . In more recent
designs, utility systems have taken a higher
percentage of the gross area, with consequent
reduction in net space . This special aspect of
the research laboratory building sometimes
comes as a surprise to architects and engi-
neers whose experience has been mainly with
commercial buildings, which need much less
utility service capability. Associated with this
need for additional space for utility services is
the need to provide functional space for the
unseen occupants of the building : maintenance
and operating engineers, and the craftsmen
who provide for the continual changes and ad-
justments in utility systems which mark an
active research program .

The chief difficulty with the nonresearch ele-
ments is to prevent them from interfering with
the design of the research areas . A badly
located auditorium or boiler plant can strangle
expansion and interfere with efficient opera-
tion . The most comprehensive method of avoid .
ing such difficulties is the overall planning grid .

A master plan must make provision for inde-
pendent growth of all four of the basic elements
of the laboratory complex, either through a
campus type of development or through suffi-
cient articulation and separation of each area .

Research Areas The research portion of the
laboratory is itself divided into several basic
elements . Most research areas require desk
space as well as bench space ; and many
experiments require some sort of controlled
environment, with closely regulated tempera-
ture and humidity, or the elimination of out-
side contamination . Controlled environment
installations and other ancillary facilities
frequently cannot be accommodated within the
ordinary research areas . In addition, scientists
frequently wish to have conference rooms
directly associated with research, and there are
usually some fairly extensive storage require-
ments .

Construction Factors Economy of construction
can conflict with efficient operation . Bench
areas and special installations require elabo-
rate piping services and air conditioning ; desk
space, conference rooms, and storage areas
do not . Bench space and special installations
are usually fairly large areas ; desk space,
conference rooms, and storage form smaller
units . In terms of economy, it makes sense to
group like functions and like areas, and to
separate desk space and conference rooms
from research . Unfortunately, most scientists
prefer desk space to be near their research,
and special installations need to be associated
with research as well .

The design of teaching laboratories provides
an analogous situation, with less need for desk
space but a requirement for preparation rooms .
Resolving these contradictory requirements,
while still providing for flexibility and growth,
is perhaps the most difficult problem in design-
ing a laboratory .

The possible solutions range from placing
all desk space in a separate building to incor-
porating all offices within the laboratories .
The degree of separation possible, and the ratio
of one type of space to the other, varies from
discipline to discipline . Figure 3 shows some
of the possibilities, within a flexible space
system which can be used for either purpose .
The comparative study of eight different

teaching laboratory layouts (Fig . 4) assumes
that all office space is located in a separate
wing . Each method of organization is evaluated
in terms of economy of construction and
mechanical equipment, circulation, and flexi-
bility .

of various departments and disciplines and
provide ways of sharing certain facilities, such
as lecture halls and teaching laboratories . In
addition, such a system can provide an archi-
tectural recognition of the increasingly inter-
disciplinary nature of much scientific research :
for example, by placing bio-physics between
biology and physics, with the capability of ex-
panding in either direction .
The system developed by Sir Leslie Martin

(Fig . 1) consists of a regular grid derived from
considerations of space, lighting, and an inte-
grated system of structures and services . The
grid forms 35-ft squares separated by 5-ft
strips . Ducts and services can be introduced at
any point within these strips . The system is
also divided vertically, with large areas such as
lecture halls, workshops, and special labora-
tories for heavy equipment at the lowest level,
teaching laboratories above, and research
areas on top . As shown in the drawings, the
grid can be applied to a site, giving a rough
indication of present areas and future expan-
sion possibilities . Architectural development
can go on in stages, in relation to the grid,
forming segments of a larger system rather
than single buildings .

Industrial Laboratories Industrial research facili-
ties do not yet require such a comprehensive
solution . Industrial laboratory space is likely
to be more uniform than a university or govern-
ment facility . The range of research is relative-
ly narrow, and, as there is no strong tenure
system, industry is less likely to design a
laboratory around the requirements of a
particular scientist . At present, therefore,
industry tends to think of new laboratory
space in terms of adding blocks of a set size
and type . The long-range outlook, however, is
probably toward the more flexible approach
already employed by the universities .

University Laboratories

	

The Chicago office of the
architectural firm of Skidmore, Owings and
Merrill has been working on the development
of comprehensive laboratory grids for universi-
ties (Fig . 2) . Such grids lend themselves to
growth of almost any shape and in almost any
direction .

Planning the Laboratory Complex

There are four basic areas in any laboratory
complex : the area for research itself ; the ad-
ministrative offices ; general support facilities,
such as an auditorium or a cafeteria ; and
service facilities, such as shops and the boiler
plant. The addition of teaching requirements
does not change this pattern significantly .
Elementary science courses are taught in
special teaching laboratories and demonstra-
tion lecture halls ; but more advanced students
are quickly integrated into the research organi-
zation .

Fig . 1

	

Studies by Sir Leslie Martin of a comprehensive planning grid for university laboratories and of the type of
development that can be based upon it .
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Selection of Systems

Selection of the utility distribution systems
strongly influences the configuration, design,
and cost of a research laboratory building . The
type of utility system used should be selected
as early as possible in the planning process,
always before the room arrangement is fixed .
Room arrangement and equipment location
should follow the utility distribution pattern
once this has been standardized . Arranging
rooms and equipment according to the prefer-
ences of the first occupants usually results in
costly, complicated utility distribution systems .

Planning a nonstandard room arrangement
makes it difficult to visualize--without elabo-
rate mockups-the configuration of space and
equipment in the completed building . Then too,
successive occupants are not always happy
with the room arrangements selected by the
first occupants . The rearrangement of plumb-
ing and duct systems to meet preferences of
successive occupants is usually costly unless
these systems are installed on the standard
repetitive pattern . Then a minimum of time and
materials is required to rearrange the ventila-
tion, lighting, and the plumbing and draining
systems .

Standard Configuration

Utility services should be laid out with an
identical configuration for every floor . This
layout should be designed to meet the capa-
bility needs of the programs that will occupy
the building over its life and with appropriate
consideration of costs . Where it is not practical
to provide an identical layout in each floor, a
standard utility layout should be established
for the floor which requires maximum utility
services and this standard used for all the
other floors, with deletions made where it is
anticipated the services will not be needed for

Fig . 2

	

(a) Laboratory planning grid by Skidmore, Owings and Merrill. A system of square bays which accepts either

a diagonal or a rectilinear planning grid . Column clusters mark out circulation areas or service shahs . (b) A building

unit in this system which employs a diagonal grid, and some laboratory arrangements that would be possible .



and plumbing services in a series of regularly
spaced shafts located either on both sides or on
one side of a circulation corridor . All service
mains and ducts are brought vertically to the
various floor levels either upward or down-
ward from the mechanical room . The shafts
are located in each (or alternate) laboratory
module or room on both sides of the central
corridor . Distribution of utility services from
the vertical shafts into the laboratory working
areas is generally in the pipe space behind the
laboratory benchwork . With the exception of
the plumbing drains, in some designs the utility
services are extended from the utility shaft
below the ceiling in the laboratory and then

Moderately high initial cost
Low modification cost
Low replacement cost
Low cleaning (maintenance) cost
Permits full utilization of walls
Modifications do not interfere with
conduct of work in adjacent modules

2 . Disadvantages
Fair net to gross area efficiency which
improves when units are located in
parallel, thus saving one corridor

All rooms are "inside rooms"

Multiple Interior Shaft System This sytem pro-
vides for concealed utilities with duct work

Fig . 3

	

A comparative study by Skidmore, Owings and Merrill of different ratios of office and laboratory space possi-
ble within a single, flexible system .

a considerable time . The arrangement of utili-
ties should be such that installation of missing
portions of the plumbing and duct systems
can be made with a minimum of labor and
materials .

It may be difficult for the architect and the
initial user to accept an arrangement of space
based on a standard utility and mechanical
system distribution system rather than on the
preferences of the first occupants of the space .
This is somewhat similar to installing water
mains, gas lines, electric power lines along the
streets of the city, and then building the houses
on lots in such a way that they can be con-
nected to the public utility systems . It would
be uneconomical and exceedingly difficult to
maintain adequate service in the future if the
building utility supply mains were installed in
the streets according to the needs of each
individual house .

Types of Systems

Utility services are usually provided within a
research laboratory building by either a
horizontal or vertical distribution system or a
combination of the two . Five systems are gen-
erally used to distribute laboratory utility
services :

" The utility corridor system
" The multiple interior shaft system
" The multiple exterior shaft system
' The corridor ceiling with isolated vertical

shafts
- The utility floor system

Utility Corridor System In the utility corridor de-
sign all service mains and ducts are brought to
the various floor levels by means of a vertical
central core which distributes the utilities by
vertical mains, usually from a basement, some-
times from a roof mechanical room . The hori-
zontal distribution of utilities from the central
core may be at the ceiling and downward to
individual casework or it can be directly along
the floor through the wall in the pipe space
behind the base cabinets .

This design provides access for maintenance
and service personnel to the utility piping and
duct work throughout the life of the structure .
It has a high degree of flexibility for meeting the
needs of changes in research program and has
a high capability to meet a wide range of
criteria with regard to environmental control
and ventilation, temperature controls, lighting,
electric power, etc . Its efficiency in terms of
the net assignable area and the gross area is
not high . It usually runs somewhere between
50 and 60 percent .
The utility corridor design is most applicable

to multistory buildings-with a square rather
than rectangular shape-and it should be used
with reservation for laboratories with only one
or two floors. This system results in function-
ally efficient laboratory buildings . It is ex-
tremely useful where future expansion, either
horizontal or vertical, is planned and is par-
ticularly adaptable to those arrangements
where offices with window exposure are
separated from the interior laboratory units .
In its simplest form the system provides for
a single large room on each side of the utility
corridor . The first refinement of this basic
plan is the horse stall arrangement, which
provides for partitions separating the various
work areas but provides for no doorways or
divisions from the circulation area around the
perimeter. The refinement continues with the
installation of walls and doors to separate the
circulation perimeter from the laboratories.

1 . Advantages
Excellent flexibility

Industrial
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Feasibility : Structural : Compact plan may reduce cost . Me-
chanical : Although cores are separated, short mechanical
runs reduce cost . Circulation : Double loaded corridors most
economical . Flexibility : Changes may he made easily .

Feasibility : Structural : Economical arrangement. Mechan-
ical : Very compact and economical. Circulation : Excessive
corridors. Flexibility : Fair .
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More expensive and not as flexible as
exposed systems

Available space usually does not permit
individual supply and exhaust of fume
hoods

The Corridor Ceiling Distribution In this system,
utilities are located in the corridor ceiling and
in some cases above the ceilings of the rooms
on each side of the corridor and are supplied
by one or two vertical pipe shafts . Distribution
from the ceiling mains to the laboratory areas
may be downward to the floor and upward
through the floor above in order to supply two
floors from one ceiling distribution arrange-
ment . Generally, it is preferable to provide the
distribution downward within each room to
avoid perforation of the floor slab and conse-
quent leaks and flooding due to accidents in
later years.

This system is commonly used in research
buildings with only one or two stories or
where a single research floor is inserted in a
multistory building primarily designed for
other than research purposes . Designs employ-
ing exposed utilities are ideal for two-story
or one-story-and-basement buildings where
economy of construction is a major considera-
tion .

1 . Advantages
Excellent flexibility
Low first cost
Low modification cost
Low replacement cost
High net to gross area efficiency
Modifications do not interfere with
conduct of work in adjacent modules

2 . Disadvantages
Requires increased ceiling height for
same clearance
Limits installation of wall cabinets
increased cleaning (maintenance) costs
Requires independent type of air duct
installation and drainage system
Unsightly

The Utility Floor Distribution System This system
probably provides the maximum of flexibility
and capability in research laboratory struc-
tures . Utilities, consisting of the duct work and
the plumbing systems, are in separate floors .
From the supply, the service mains and truck
ventilation ducts are brought to each individual
utility floor by means of a centrally located
vertical shaft or tower . Then distribution is
made laterally on each utility floor with final
distribution made by penetrating the floor
below or above to service the research labors-
tory areas . Although this system has almost
unlimited flexibility, its cost is high and it has
an extremely low net gross area of efficiency .
This system is primarily suitable only to multi-
story buildings and is not a good selection for
one or two stories .

1 . Advantages
Excellent flexibility to any portion of room
Low modification cost
Low replacement cost
Modifications do not interfere with
conduct of work in adjacent modules
May be used with up-feed at every floor
or may be combined with down-feed and
located at every third floor

2 . Disadvantages
Very high first cost
Low net to gross area efficiency

Plumbing Systems

A plumbing system for the health research lab-
oratory should be suited to the type of utility
distribution system selected .

Scope

	

This discussion is limited to the piping
systems within the laboratory building . Cri-
teria for outside utility piping, water and sew-
age plants, and pumping stations are not in-
cluded .

Flexibility and Capability Here again design in-
corporating long-term flexibility and capa-
bility is important . Focusing on the needs of
individual laboratories or investigators leads
to emphasis on the service piping or small
services of various sinks and case work .
Future revisions to such a system usually in-
volve removal of the custom-provided service
lines and either a relocation or resizing of the
trunk mains in the building-a very expensive
procedure .

The desirable approach is to determine
plumbing service requirements either by floor
or by large zones and to provide a trunk or a
main distribution system that will reach all
portions of the building . This should be sup-
plemented by branch lines available to all
rooms and spaces within the structure . Rooms
and laboratory equipment can than be con-

nected by small-size service piping to the

nearest available branch drain bent or pres-
sure service pipe .
As an example, plumbing stacks can be

located to provide drainage capability within

10 ft of every square foot of the building, or
plumbing vents and drains can be designed to
provide drainage service within 20 ft of every
square foot of the building .

Standardized laboratory services such as oxy-
gen, vacuum, compressed air, hot and cold
water, and gas should be designed so that the
lines can be laid in parallel with a minimum

of joints and elbows but appropriately equipped
with valves to permit rearrangement of
individual spaces without shutting off large

areas of the building .

Cede Requirements

	

It is assumed that local gov-

erning codes will be followed . The following
national codes may also be used for guidance :
The American Insurance Association (formerly
NBFU), The National Fire Protection Associa-
tion, The American National Standards Asso-
ciation, The American Gas Association, The
National Plumbing Code, and the American
Water Works Association .

Functional Design Considerations

General The long-term capability and flexi-
bility of the plumbing system requires special
attention to the aspects discussed below.
These considerations require that the piping

follow a modular layout and, to a certain extent,

Fig . 5

	

Four plans by Walter Kidde Constructors, Inc . showing different basic methods of organizing an industrial
laboratory .
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work and supported from the partition wall .
Mains and risers located near nonlaboratory
space should be provided with capped or
plugged tees for ease of future connection .

Pipe Sizes in Mains and Risers

	

The selected pipe
sizes should include a factor for increased
future use of the various gravity and pumped
systems . For sanitary waste pipe, an antici-
pated increase of approximately 5 to 10 percent
flow may be met by initially selecting the next
larger size of pipe. Pumped services may meet
future increased demand flows by an increase
in pump head, while staying within acceptable
pipe velocities .

Central Services Required use of utility services
will vary according to the department served .
To provide greater flexibility, all laboratories
should have air, vacuum, water, and gas ser-
vices at all work areas .

Sanitary Piping System

Venting Each fixture should be back-vented
into a circuit or loop vent in a manner pre-
scribed by code . Locating plumbing fixtures
in "peninsula" casework is not recommended,
because of the difficulty in getting proper back-
venting of the fixture .

Pipe Materials Ordinary galvanized iron or
steel should not be used in waste pipe from
laboratories intended for research in biology
and chemistry, where concentrated acids may
be accidentally or improperly discharged into
the sanitary waste system . Acid-resisting
piping materials should be used in all drainage
systems serving laboratories in which acids
will be used . A separate acid waste system
may be necessary for areas of the building
where large volumes of acids are used . This
system should empty into a neutralization and
dilution sump prior to discharge into the sewer .

Domestic Water Supply System

Sources Of Water Supply

	

Municipal or corporation
supplies are usually preferred to other sources
A private supply of water is recommended
only where public water is not available or it
is impracticable to extend service to the site
of the laboratory building .

Water Treatment A chemical analysis should
always be obtained . Treatment of cold water
supply is usually not necessary when the water
is obtained from a municipality or from a util-
ity corporation . Water softeners of the Zeolite
type are recommended when the water has a
temporary hardness of 10 or more grains per
gallon, or a total hardness of 18 or more grains
per gallon . Boiler feed water softeners are
recommended if the temporary hardness is 4
or more grains per gallon .

Interior Water Piping
1 . Location of Mains The water supply

system should be distributed throughout the
building and the mains should generally run
near the ceiling of the lowest story .

2 . No Cross Connections Cross connec-
tions between water supply piping and waste,
drain vent, or sewer piping should be strictly
prohibited, whether the connection is direct
or indirect .

3 . Backflow Protection of Water Piping
System Water distribution systems must be
protected against backflow [the flow of water
or other liquids into the distributing pipes
from any other source(s) other than its intend-
ed sourcel . Water supply connections or out-

4 . Piping material should be selected on the
basis of the properties required to maintain the
quality of the flow material or to withstand cor-
rosion or erosion by the various materials to be
transported.

Horizontal Mains and Vertical Stacks Pipe mains
and stacks may be run exposed or concealed in
pipe chases or utility corridors . Pipe chases
and utility corridors should have dimensions
which will ensure properly spaced pipes and
provide access for maintenance personnel . The
chases and utility corridors will usually in-
clude air conditioning ducts and electrical
conduits . The optimal arrangement of pipe
spaces would provide utility mains adjacent to
each health related space, so that the service
to each laboratory would not be dependent
on service to other spaces . The utility corridor
located between rows of laboratory spaces
would meet this criteria .

Pipe Runouts to Laboratory Space Satisfactory
methods of installing runouts from vertical
stacks and horizontal mains are overhead on
exposed ceiling or behind laboratory case-

limits the configuration and location of in-
dividual spaces as later defined by partitions .

1 . Typical central services should be pro-
vided by means of vertical risers, horizontal
mains, and individual room runouts, sizing the
pipes in a manner which will permit, as far as
possible, independent supply and control to
various floors, zones, and/or individual rooms .
This design approach should result in a repeti-
tive and standardized (grid) arrangement of
the risers, mains, and major branches .

2 . Piped utilities should be accessible to
permit extending the systems as required by
future changes in research programs . Service
pipe runouts (capped off when not used
initially) at regular intervals in service shafts
or cores will ensure maximum accessibility
for future connections with a minimum of
disruption to research programs in adjacent
spaces .

3 . To provide for future needs, the central
service systems should include space for ducts
and piping not initially required, pipe size
which permits increased flows to meet larger
demands, and adequate space to permit normal
maintenance and repair .

Fig . 6

	

Laboratory tower plans from la) the Agronomy Building at Cornell University by Ulrich Franzen . (b) A projected
science building at Barnard College by Vincent G . Kling . (c) Louis I . Kahn's Richards Laboratories.
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provision of electric power, and its distribution,
of key importance in the planning of a health
research facility .

Flexibility and capability in this case means
more than planning excess capacity for future
needs. When electricity stops everything in the
laboratory is affected . Emergency sources of
power must be provided, and a system of priori-
ties set up to determine which functions will have
first call on the emergency power supplies .

LABORATORY PLANNING

Laboratory planning is generally regarded as one
of the most difficult assignments with which an
architect can be confronted . It involves the devel-
opment of a layout to meet an exacting set of
conditions, and the integration of complicated
engineering services .

It is essential that the module and layout of
the individual laboratories be considered in detail
before even preliminary sketch plans are pre-
pared. This can best be done in the following
sequence .

Module
A module of 10 ft is recommended; this is the
distance from center to center of two peninsular
benches, and it is based on a bench width of 5
ft with a space of 5 ft between. In a one-module
laboratory it is the distance between the center
of one partition and the center of the next; it
is based on a wall thickness of 4 in, a bench 2
ft 3 in wide on one side and a table 2 ft 6 in
wide on the other-to give a space between of
4 ft 11 in . Generally an entirely satisfactory and
clean-cut layout can be planned with the 10-ft
module, but if it is necessary to have greater
flexibility (i .e . rooms 15 and 25 ft wide), then
a module of 5 ft must be used . Of course, the
module is dependent on the width of the benches
and the space between them . The most convenient
metric equivalent is a 3-m module .

Width of Bench In chemistry laboratories, the
generally accepted width of benches fitted with
reagent shelves is 2 ft 6 in for wall benches and
5 ft for peninsular benches. In physics laborato-
ries, widths of 3 ft and 6 ft are sometimes pre-
ferred, with a wide shelf for electronic equipment.
In some laboratories, a bench width of 2 ft or
2 ft 3 in is adequate . Where solid timber tops
are used, the consideration of width in relation
to cost is relatively unimportant, but where sheets
of some material are being used, the width should
he considered in relation to sheet size so that
waste is reduced to a mlnimurn .

Space between Benches As building costs rise,
it is to be expected that the distance between
benches will receive closer scrutiny . Some research
laboratory planners maintain that the increasing
use of mobile equipment justifies the adoption
of a 6-ft space . If it is adopted, then in a building
200 ft long it means the loss of one 2-module
laboratory ; conversely, a decrease from 5 ft to
4 ft 6 in means a gain of one 1-module laboratory .

The distance should be determined by consider-
ations of convenience and safety, i .e ., one person
should be able to pass another (working at the
bench) comfortably and without risk of collision

Reproduced from Practical Laboratory Planning, by
W. R. Ferguson 11973), by Permission of Applied Science
Publishers, London, England .

Gas Piping
Design

	

All gas piping should be designed in ac-
cordance with NFPA Standard No . 54, Installa-
tion of Gas Appliances and Gas Piping . These
lines should be sized to provide for expansion
of the service and to maintain adequate pressure
at the workbench. In general, gas piping should
not be run in trenches, tunnels, furred ceilings,
or other confined spaces where leaking gas might
collect and cause an explosion .

Piping Materials Gas service pipe from the
street to the building should conform to the regu-
lations of the local gas company. Gas piping
inside the building should be black steel with
malleable -iron - banded fittings .

Valves

	

Gas piping should have a shutoff valve
just inside the building and at other points where
it would be desirable to isolate certain sections .

Compressed Air and Vacuum Systems
Air Filters and Driers Compressed air must be
of high quality-substantially free of oil, impuri-
ties, and water. Centrifugal compressors are ordi-
narily used to provide oil-free air . If a small
amount of oil is acceptable at points of use, a
main oil separator with additional separators at
the using equipment will be adequate .

Air driers are required when moisture will create
difficulty in laboratory instruments, or where com-
pressed air piping may be exposed to freezing
temperatures . Where laboratory requirements do
not dictate dew points below 40°F, the dryness
requirements can be achieved by the use of refrig-
erated water or direct expansion refrigeration in
an aftercooler. The aftercooler may be air-cooled
in the case of small compressors.
The pressure required at the workbench need

not exceed 40 psig and flow requirements of 5
scfm at every station . The compressor pressure
is based upon the needs of the equipment requir-
ing the maximum pressure at point of use.

The vacuum requirements at the workbench ure
5 cfm at 28 in . Hg at each service outlet . Receptor
jars must be used between the equipment and
the vacuum outlet, to prevent liquids and solids
from entering the vacuum system. The air dis-
charged from vacuum pumps should be exhausted
outdoors, to prevent entry into the equipment
room of toxic or flammable solvents .

Pipe material may be either copper or galva-
nized steel with threaded malleable-iron fittings .

NVAC Systems
Heating, ventilation, and air conditioning (NVAC)
account for 25 percent to 50 percent of the cost
of a health research facility . The design and func-
tioning of the HVAC system should be considered
very early in the planning process . Such early
planning will avoid the extra expense and less
satisfactory results obtained when HVAC engi-
neering is limited to the inflexible confines of ar-
chitecturol design in progress .

The heating requirements of a health research
facility do not differ significantly from those of
a conventional commercial building, and have not
been discussed here .

Electrical Supply
The power demand of laboratory instrumentation
added to that of the building itself-for light,
air conditioning, ventilating fans, etc.-makes the

lets to plumbing fixtures, tanks, receptacles, or
equipment should be protected from backflow
as follows:
a. The preferred method is by means of an

approved air gap, as specified in American Na-
tional Standard A40.4-1942.
b. Where it is not possible to provide a mini-

mum air gap, the supply connection should be
equipped with an accessibly located backflow
preventer (nonpressure type vacuum breaker) in-
stalled beyond the last control valve in compliance
with American National Standard A40.6-1943.

c . An alternate approved method is the use
of an industrial water system to serve all labora-
tory work areas. This distribution system must be
independent of the potable domestic system . This
can be done by connecting the industrial water
main to the building service line at the point of
entry into the building, beyond the point of con-
nection for the potable water and with a suitable
backflow preventer inserted between the points
of potable and industrial water system connec-
tions .

Distilled and Demineralized Water

Quality of Water The quality of the water re-
quired in health related spaces will determine
whether distilled or demineralized water should
be distributed through a central piped system .
The analysis of local water characteristics will
help determine if demineralization alone will
produce water of the desired quality . Where de-
mineralization alone will not suffice, distillation
is required .

Size of System

	

Stills and storage tanks should
be large enough to assure an adequate daily
volume of water. Still size can be determined
on the basis of a continuous 24 hour operation
of the still and the provision of adequate storage
tank capacity. The system should be designed
so that part of it can be shut down for servicing
without cutting off the entire system .

Location of Stills Stills and demineralization
equipment should be located at an elevation
within the building sufficient to provide gravity
flow to the outlets in the piping system . Mechani-
cally pressurized systems are not recommended,
since the pump and fittings may introduce impuri-
ties into the high quality water .

Materials of Construction

	

"Block" tin (purity in
excess of 99 .9 percent tin) is recommended only
when ultrapure water is required . Other materials
which have been successfully used alone or as
lining in tanks and piping are plastics, glass, alu-
minum, or stainless steel . The selection of a partic-
ular distribution piping and storage tank material
must be based on water purity and contamination
studies, previous experiences, and cost analysis .

Fire Protection
The requirements for standpipes and/or portable
fire extinguishers are set forth in applicable local
or national codes. Where the fire hazard in labo-
ratories and ancillary spaces is above normal,
an automatic sprinkler system or automatic detec-
tors should be installed . Where the application
of water by usual methods would be harmful or
dangerous, an automatic or manual protective
system should be installed, to suit the classifica-
tion of fires from which protection is needed .



Fig . 1

	

Layout of a three-module, 30-ft by 24N laboratory .

if the latter should step back unexpectedly . Expe-
rience has shown that 4 ft 6 in to 5 ft is ideal;
4 ft is cramped. It must be admitted that there
are laboratories in which one man works between
benches separated by as little as 3 ft 3 in, but
such a small space should certainly not be thought
of when planning a new laboratory .

In student and routine laboratories where there
is less bench space per person and often two
people will be working back to back immediately
opposite each other, the space between the
benches should be greater than 5 ft so that there
is room for others to walk down the center.

Layout of Laboratory

Having established the module, it is now neces-
sary to settle the size and position of laboratory
offices, the depth of laboratories and the position
of service laboratories, fume cupboards, and ser-
vice ducts. All of these are vitally important in
themselves, and of course they actually determine
the type of layout which is to be adopted. Let
us consider each of these items.

Laboratory Offices

	

There are many scientists still
alive today who have worked in laboratories
where offices were not provided ; the lucky ones
had tables in the laboratory and the others just
shifted some equipment off the bench to make
space for report writing . For a number of years
now, it has been standard practice to provide
every scientist with an office; it is quite usual
to provide individual offices for senior technical
officers also, whilst laboratory assistants are ex-
pected to share offices or have writing spaces
provided for them in the laboratories .

The best location for laboratory offices is al-
ways a controversial subject. Are they to be within
the laboratory, adjoining the laboratory, on the
opposite side of the corridor, or grouped in a
separate part of the building? Is it essential for
all offices to be on an external wall?

Some senior scientists consider an 8-ft by 6-
ft office within the laboratory entirely satisfac-
tory . These people spend most of their time actu-
ally working in the laboratory and the closeness
outweighs the advantages of greater privacy and
silence in a larger office across the corridor . In
any case, for report writing it is much more satis-
factory to use a carrell in the library . The internal
office shown in Fig. 1 has a 6-ft by 2-ft 6-in
table with bookshelves above and a filing cabinet
beneath. This layout has the advantage that the
full length of the building is available for iabora-
tories and, with an off-center corridor, the service
laboratories can be conveniently located along
the opposite side .

Offices which adjoin laboratories also have the
advantage of closeness and they can be larger
than the internal office-one dimension is fixed
by the module of 10 ft-but they do have the
disadvantage that they use the more expensive
serviced area . The alternative is to provide offices
along the unserviced area on the opposite side
of the corridor, but many scientists consider this
separation from the laboratory undesirable, and
the further the offices are from the laboratories,
the more serious this becomes. In the case of
offices grouped on another floor, the scientist may
even think twice before making the effort to get
to his laboratory .

Some scientists consider 10 ft by 10 ft an abso-
lute minimum for an office, and others argue
strongly for 10 ft by 12 ft, or even 10 ft by 14
ft . Certainly, when the offices are along one side
of a corridor, a depth of 14 ft makes it possible

RESEARCH LABORATORIES

to get a more satisfactory layout for stairs, toilets,
etc .

For large projects, it is necessary to consider
laboratories on both sides of the corridor ; in this
case, offices must be either in (or adjoining) labo-
ratories or grouped in a separate wing of the
building . For still larger schemes, the double-width
layout provides the best solution.

Details of the various positions of offices are
shown in Figs . 2, 3, 4, and 5.

Depth of Laboratories Over the last 40 years,
the depth of laboratories has increased from
about 16 ft to 24 or 25 ft, with some going to
27 and even 30 ft. This has resulted in a better
utilization of space and, as the span is within
economic limits, the additional area is obtained

at a lower cost per square foot. For the standard
type of peninsular bench layout, a clear depth
of 24 ft is recommended.

Service Laboratories These laboratories are ei-
ther planned to be integral with the laboratory
and laboratory office unit or they are provided
on the opposite side of the corridor; again, the
various positions are shown in Figs . 2, 3, 4, and
5. Much of the equipment housed in these rooms
is expensive and therefore it must be shared; it
follows that this equipment must be located so
that it is convenient to the maximum number of
staff .

Fume Cupboards

	

The risk of accident is greater
in a fume cupboard [hood] than elsewhere in the
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laboratory I have visited, I was interested to see
a brightly colored landscape hanging on the wall
of an internal office ; in another---a physics labo-
ratory-many of the staff have worked quite hap-
pily for years in basement rooms; in yet another
which has windowless laboratories and offices,
the Director told me that, after 12 years' occupa-
tion, 'early apprehension that a closed-in feeling
due to lack of outside windows would be a prob-
lem has not materialized .'

Laboratories without windows are shielded
from the sun and external temperature variations,
and it is possible to get much more accurate tem-
perature control ; another asset is more wall space .
My impression is that windowless laboratories
(and, to a lesser extent, windowless offices) are
likely to be accepted more readily in the future .

Width of Corridors Factors which determine the
width of corridors include the amount of traffic,
the length of the building, and whether the doors
open in or out; in overseas laboratories it is usual
for doors to open into the corridors . Relevant
details regarding five laboratories are:

facing north, screening the low-angle sun in the
winter is not always satisfactory; even with south-
facing windows, glare can be a problem. Wall
benches between peninsular benches create inac-
cessible pockets on either side and, for this reason
also, they are not recommended.

Whether it be a one-, two-, or three-module
laboratory, the combination of peninsular and
wall bench at right angles to the external wall
produces the simplest layout . The one-module lab-
oratory provides the most wall space per unit
area; the three-module laboratory has the widest
application because in many cases it accommo-
dates the optimum number of staff to share equip-
ment and facilities.

Details of a layout which has been used quite
extensively are shown in Fig . 1 . This layout can
be adapted to meet a wide range of conditions-
for example, one or both of the offices can be
omitted, the number and type of bench units and
service outlets can be varied, the reagent shelves
can be reduced in length or omitted, or one whole
bench can be omitted to leave space for equip-
ment or a rig for setting up apparatus.

laboratory ; so, for reasons of safety, one should
not be located where it will block an exit . Of
course, if there is an alternative exit from the
laboratory, this difficulty does not arise.

Fume cupboards require an exhaust duct with
a diameter of from B to 12 in . Preferably the
duct should connect from the top center of the
cupboard and rise vertically to discharge the
fumes above the roof. This does not present a
problem in a single-story building-except, per-
haps, when the architect insists on some symmetry
in the positions of the outlets on the roof . How-
ever, in a three-story building, the position of
the fume cupboards and the space required for
exhaust ducts become more involved ; if, in the
preliminary planning stage, time is spent working
out these details, it will obviate later troubles
such as horizontal ducts which are too-long or
riser shafts which are too small.

The installation can be simplified by having
the laboratories requiring the most fume cup-
boards on the top floor ; quite often the entire
ground-floor space can be allotted for rooms and
laboratories without any fume cupboards.

Service Duds

	

The mechanical services are a ma-
jor feature of any laboratory and, in order to
achieve good design, location, and accessibility,
they must be given a lot of thought . In some
laboratories the installation will involve three or
four pipes, and in others there might be six or
more .

For benches serviced from the external wall,
there should be horizontal and vertical ducts with
removable covers. For benches serviced from the
corridor wall, it is necessary to have a vertical
duct accessible from the corridor . In some labora-
tories-especially if island benches are being
used-the service pipes are reticulated in the
space between the floor slab and the removable
ceiling. This system does have the disadv,intage
that it requires many holes through the floor and,
in the event of floods, these will cause trouble
in the room below; also, repairs and alterations
seriously disrupt work in the laboratory and, what
is worse, it is somebody else's laboratory] Never-
theless, this system is preferable to the use of
ducts in the floor because, even at high cost, it
is quite difficult to get a cover which is removable,
serviceable, rigid, neat in appearance, and per-
fectly flush .

For large projects where the double-width lay-
out has been adopted, a service corridor is the
obvious solution because it provides excellent ac-
cessibility to horizontal and vertical pipes and,
in addition, space for fume cupboard exhaust
ducts and miscellaneous laboratory equipment
such as pumps.

Type of Bench

	

There are three types of bench-
peninsular, island, and wall . As the names imply,
the peninsular bench projects from the wall and
the island bench is free-standing.

With the greater depth of laboratories, the
use of peninsular benches at right angles to the
windows has become almost mandatory. They are
preferable to island benches because the installa-
tion of services is easier and less costly, and there
is minimum shadow when they are fitted with
reagent shelves . Most laboratory workers will no
longer argue that the extra space required to
give access to four sides of an island bench is
justified .

As a general rule, wall benches under windows
should be avoided; facing the sun in front of
windows on the east and west elevations makes
working conditions quite intolerable. For windows

Prototype Laboratory or Bench For large proj-
ects, it is a very good idea to have a prototype
laboratory, and for small schemes at least a proto-
type bench. If these are to achieve their real
purpose, they should be complete with services
and accurate to the smallest detail . Most scientists
can read plans very well; however, there are al-
ways some who can't visualize the finished prod-
uct, and for them, and for the builder and his
subcontractors, a prototype is a great help . Invari-
ably, after examination and discussion, some im-
provements or economies are effected . Also, when
a prototype is available for inspection by tender-
ers, its cost can be offset by more accurate esti-
mating .

Windowless Laboratories and Offices Given a
choice, most people would prefer to work in a
laboratory which has windows; it is very pleasant
to be able to look out on a garden or landscape,
or even to get a glimpse of the sky. There is a
prejudice against working in rooms without win-
dows because it is thought that they create a
sensation of being confined . The objection to this
feeling of lack of contact with the outside world
can be partially overcome if it is possible to 'look
out if you want to'-for example, in some double-
width laboratories, the door to the internal labo-
ratory is opposite the door of the external office,
and both are in line with the window ; the doors
have clear-glass top panels . In one windowless

There is very little traffic in the corridors of
research laboratories, and in Australia, where the
doors generally open into the laboratories, a
width of 5 ft 6 in is adequate; furthermore, the
narrower width helps to prevent the motley collec-
tion of refrigerators and cupboards which so often
are lined up along one or both sides of the corri-
dor. Nevertheless, 5 ft 6 in is an absolute minimum
and assumes that there are no projecting columns;
if the length of the building exceeds 200 ft, this
width should be increased slightly to be visually
acceptable.

Adoption of a Basic Laboratory Layout

	

Every ef-
fort should be made to develop a basic layout
which is standard throughout the building . This
is not easy because on every job there is generally
at least one scientist who, without any real justifi-
cation, insists that his office or bench should be
in a different position, and he will advance rea-
sons why his idea of layout is necessary for some
particular investigation . If he wins his argument
and his laboratory layout is nonstandard, it so
often happens that the project stops, or he leaves,
and it is almost certain that his successor will
require a different layout . On the other hand,
there are some situations where it really is neces-
sary to meet particular requirements, but these
can and should be met by variations within the
basic layout .

The establishment of a basic layout requires
some firm decisions by the officer in charge, and
these must be applied with a certain amount of
ruthlessness if this proves necessary .
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facing aspect . Two variations of this layout are
shown in Fig . 3 .

Double Corridor

	

This layout provides a good in-
terrelationship between laboratory, laboratory of-
fice, and service laboratory, and it sometimes
offers the best solution when the width of the
building is fixed within certain limits . It has the
advantage that, as the service laboratories are
windowless, it is easier to obtain accurate tem-
perature control ; in many cases, the absence of
natural light is an asset. (See Fig . 4 .)

Service Corridor

	

The double-width layout shown
in Fig . 5 is especially suitable for large schemes.
As laboratory services become more complex, and
temperature control more critical, it is likely that
this type of layout will be more widely accepted .
The increased area at one level contributes to
more efficient operation because the scientific
staff are brought closer together and the sharing
of equipment is facilitated .

Assignable Area The gross area is the overall
area of the building, the assignable area is the
actual area of usable space, and the difference
is the combined area of entrance halls, corridors,
stairs, toilets, ducts, and wall thicknesses . The
'use factor' is the ratio of assignable area to
gross area, and it ranges from approximately 50
to 70 percent .

The best utilization of space is obtained by
having one corridor serving rooms on both sides .
For example, in the simplest type of three-story
building with minimum entrance hall, a 5-ft 6-in
corridor with 24-ft deep laboratories along one
side and 14 ft deep service laboratories along
the other :

Central Corridor

	

This layout is more suitable for
larger schemes. It has the advantage that the

grouping of laboratories is more compact because
they are on both sides of the corridor . Also, as
the same width corridor is serving a wider building
than in the case of the off-center layout, it pro-
vides a greater assignable space . However, it
does mean that half the laboratories have a north-

Fig . 2 Off-center corridor layouts, showing the relative positions of laboratories, service laboratories,
and offices .
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Fig . 5

	

Double-width layout with service corridor, showing relative positions
of laboratories, service laboratories, and offices .

Fig. 4

	

Double-corridor layout, showing relative positions of laboratories,

service laboratories, and offices.



WAREHOUSING AND STORAGE

Warehousing Warehousing is the receiving,
storage, and delivery of goods.

Receiving

	

Receiving is the acceptance of goods
with a degree of accountability therefor .

Storage Storage is the safekeeping of goods
in a warehouse or other depository.

Delivery Delivery is the transfer of goods to
transportation carrier or customer .

Distribution Distribution is a function of ware-
housing which includes the preparation and
delivery of goods according to plan or special
order.

General History

Modern warehousing has progressed in recent
years to a point where old warehouse struc-
tures are costly to operate. The old-type ware-
house buildings usually do not have sufficient
floor-load capacity in the upper floors and do
not allow the adoption of economical storage
methods in the receiving and shipping areas.
The emphasis today is on the maximum use
of the "cube" rather than the square foot of
warehouse space, on distribution rather than
storage, and on power handling equipment
rather than hand labor.
The design of a warehouse should be based

upon the most economical methods of ma-
terials handling . High stacking, with minimum
use of aisles, is the keynote of maximum "cube"
utilization . Modern warehouse design generally
includes clear spans ranging from 60 to 100 ft,
roof elevation sufficient to allow 18 to 20 ft
(and higher) stacking height, and shipping and
receiving areas located at box car or truck
level .

Fundamentals of Modern Warehousing

One-Story-Type Building (Fig . 1) The study of
multistory vs . one-story warehouses is complex
and requires a complete engineering survey .
The factors for consideration are partially listed
herewith .
One Story:

1 . Low-cost ground advisable
2. Availability of land for expansion
3. Less time for erection
4. Less area lost-sidewalls, columns,

elevators, stairways, etc.
5. Adaptability to long-span construction
6. High floor loads
7 . Greater flexibility for layout changes
8 . Greater handling efficiency possible
9. Supervision easy and effective

10 . Maximum use of daylight and natural
ventilation

11 . Hazardous areas easily isolated
Two (or More) Stories :

William Staniar, M .E ., Editor-in-Chief, Plant
Engineering Handbook, 2d ed ., McGraw-Hill
Book Company, New York, 1959 .

1 . High cost of ground
2. Limited area for site
3. Natural topography may permit entrance

at different levels
4. Ease of expansion if foreseen
5. Floor load may be limited in upper

levels
6. Product stored and handling equipment

should be light in weight or small in bulk
7. Handling distances reduced with gravity

flow
8. In some locations, less dirt and better

ventilation on upper floors
9. Lower heat loss through roof

In general, the overall economic evaluation
of the one-story warehouse indicates a lower
investment per cubic foot of storage space.
The low-cost types of roof construction and
the reduction of steel and masonry for addi-
tional floors are the significant cost-reduction
items. Another major point of concern is the
demand for increased floor-load capacities
to support industrial truck equipment and
heavier unit loads.

Flexibility of Layout and Equipment Flexibility of
storage allocations is obtained by the installa-
tion of minimum permanent storage aids . This
can be accomplished by providing bolted-up
types of pallet racks, bins, or shelves. The use
of pallets and pallet pattern selection guides
should provide the maximum cube utilization
as well as stability . The large-size pallets are
usually economical for warehousing opera-
tions.

Shipping and receiving areas should be de-
signed for two-way operation over the same
platform where possible . The main aisles of
transportation within the warehouse should
allow the passage of materials handling equip-
ment in both directions .

Efficient material movement is beat obtained
by wheeled vehicles in a warehouse of peak
demands. Goods can be stored or accumulated
prior to shipping during off-peak periods.
The versatility of the fork truck and package

conveyor is responsible for their wide accep-
tance. Fork trucks are made especially adopt-
able with a variety of attachments for special
purpose handling .

Selection of Warehouse Materials Handling Equipment
The proper selection and use of materials
handling equipment is an important factor to
initiate and maintain warehouse operation
efficiency . Warehouse design is often evolved
around a well-engineered handling technique.

Typical handling methods include the fol-
lowing :

1 . Tow conveyor (dragline conveyor)
2. Pellet systems (skids, bins, racks, unit

loads, etc.)
3. Tractor trailer and fork truck (wheeled

vehicles)
4. Overhead systems (monorail, bridge

crane, slacker crane, etc.)
5. Conveyors (vertical and

	

horizontal
movement)

Considerable emphasis has been placed on
narrow-aisle handling during recent years. The

narrow-aisle straddle fork truck with 100 per-
cent selectivity of goods in stock on pallet
racks has been much used . Space savings have
been particularly attractive with small pallets
where right-angle stacking aisles have been
reduced in some cases to 6 ft . The aisle-space
savings of the straddle fork truck are usually
offset by increased operating cost due to the
slow speeds in stacking and transporting
inherent in the equipment. Increased side
clearance between pallet stacks and the de-
creased stability of the truck chassis for high
stacking heights are also items to be con-
sidered for overall evaluation .
When selectivity is not a prerequisite and

bulk storage is possible, the straddle-type
truck is less desirable on account of the clear-
ance required between storage rows . A later
design of the narrow-aisle type industrial truck
provides forks which retract the pallet load
within the wheelbase of the vehicle . Normal
pallet side clearances can be maintained com-
parable to the standard fork truck. The front-
wheel diameter has been increased to reduce
floor wear experienced with the straddle fork
truck with small steel wheels . The limitations
of narrow-aisle equipment an listed above
should not be overlooked in any warehouse
operation where high turnover of inventory is
required .
Tow conveyor systems have been installed

in many warehouses and truck terminals
where order makeup or sorting operations re-
quire maximum flexibility .

Tractor-trailer trains have been utilized to
advantage where long horizontal movements
are required . With a fork truck loading pallets
on trailers and a second fork truck unloading
pallets at the delivery point, maximum utiliza-
tion of equipment is obtained . In this way,
heavy tonnage can be handled in minimum
time, or a tractor-train schedule can be set up
for repetitive delivery to various points .
Overhead bridge cranes require no aisle

space if the goods to be stored are handled with
special lifting devices. Paper rolls and other
large units are warehoused in this mariner.
Monorail systems are used as a general
purpose method of handling bulky, extra long,
or heavy loads in congested areas.
The stocker crane is recommended for

evaluation when selectivity of pallets or unit
loads is required in narrow-aisle operation .
Maximum storage heights may be attained in
safety for maximum vertical-height utilization .
The hoisting mechanism is suspended from the
overhead traveling bridge . Recent comparisons
in warehouse floor-space requirements indicate
that the stocker crane is more efficient then
the straddle fork truck.

Fixed-route package conveyors are usually
designed to handle a constant flow of material
of similar products . Cases, boxes, drums, begs,
etc., can be conveyed from production line,
through warehouse, to shipping platform with
minimum handling . Conveyors are usually
engineered for a specific size and weight of
product. A thorough study is required to select
the most suitable and economical handling
system .
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review . Avoid the false concept of economy of
ground-level floor construction for new build-
ings which in many instances results in costly
"in" and "out" handling in the shipping and

Effective Warehouse and Storage Layout

The overall receiving, storage, and shipping
costs can be classified generally as follows :

1 . Occupancy or fixed overhead charges
2 . Labor or handling expense
The principles of space utilization can be

described as operating in three dimensions .
The percent effectiveness (volumetric efficien-
cy) may be calculated from the following :
Space utilization (%) -- area utilization

t : . vertical-height utilization
_

	

not storage area
gross storage area

height utilized
100usable vertical height

Area utilization (Fig . 2) requires the proper
analysis of alternate materials handling
methods . Emphasis is placed on the study of
the floor plan to provide a maximum ratio of
net usable area to gross floor area . The net
storage area is the floor space actually oc-
cupied by goods . The gross storage area is the
usable area plus adequate operating aisles for
handling facilities and traffic needs .

Additional area is usually required for mis-
cellaneous functions . Examples are listed
herewith :

1 . Space for empty pallets
2 . Special packaging or makeup areas
3 . Irregularities due to columns, odd

corners, etc .
4 . Space for offices, equipment, etc .
5 . Shipping and receiving areas
6 . Odd lots and balances
Vertical-height utilization usually necessi-

tates packaging evaluations plus the considera-
tion of safety and special equipment . The maxi-
mum stack height allowable is limited by the
crushing strength of the bottorn package . Non-

Fig . 1

	

Typical large warehouse layout .

Fig . 2

	

Space utilization -a three-dimension operation .
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Fig . 3 Standard pallet patterns .

3. Number of items and quantity of each
4. Shape, value, hazard, or other special

considerations
The application of the "ton-mile" principle

can serve to reduce handling costs when a
floor plan is designed for the storage of a
large variety of items, lots, batches, etc. The
items to be stored are located within the ware-
house by popularity or special groupings.
Logically the most popular items are stored
closest to the shipping dock to reduce the
length of travel of materials handling equip-
ment or crews. Any storage system or layout
which minimizes the movement of warehouse
operations reduces the ton-miles or pound-
feet of work performed.
The physical characteristics of a warehouse

determine the capacity factors of storage
layout, namely :

1 . Floor-load capacity
2. Ceiling height and allowable stack height
3. Location of doors, loading facilities,

elevators, firewalls, etc.
4. Column location, size, and spacing be-

tween centers
5. Location of aisles for operating space,

access to stock, and protective equipment .
The cost of handling "in" and "out" of

storage is an operating expense which can
never be recovered . The overall cost per unit
weight or volume is thus the prime considera-
tion of efficient warehousing and quite often is
the only expense that can be reduced by im-
proved materials handling methods.

Straight-Line Flow or Assembly-LinePrinciple

	

Straight-
line flow is inherently efficient and usually is
adopted in warehouses adjacent to production
areas. Conveyors and pallet systems illustrate
typical methods of efficient handling .

Shipping and Receiving Areas The receiving area
of a warehouse should be located adjacent to
incoming rail or truck facilities and as con-
venient as possible to the storage area . The
receiving dock is usually separated from the
shipping area if possible to minimize cross
traffic and possible confusion. The number of
unloading positions required is dependent
upon the volume of receipts or the maximum
number of cars or trucks spotted at the same
time . The light weight of portable aluminum
or magnesium dockboards is desirable when
power equipment is not available for position-
ing units of conventional steel construction .
Weather protection at the unloading posi-

tions permits continuous handling operations .
Loading platforms located outside the ware-
house building can be designed for one-way or
two-way traffic where required .
The proper control, checking, and sorting of

inbound materials is important for the prompt
and efficient delivery of outbound shipments .
The size of the receiving area is determined
by the analysis of the temporary storage lag
needed to perform the necessary inbound
handling and inventory control operations .
A shipping area (or dock) receives materials

for outbound shipment after selection and
transfer from storage . The preassembly of
orders according to plan requires sufficient
room to perform packing, packaging, or prep-
aration operations prior to shipment .
The size of the shipping area is dependent

on the makeup time of filling orders and the
quantity of simultaneous loading operations
during peak periods.

Calculation of Storage Space (Area Utilization)

Gross
warehouse area - - inside total square footage

of warehouse
Net
storage area - actual area occupied by

inventory, not including
aisles plus space for empty
pallets plus shipping and
receiving areas plus
allowance for "honey-
combing" plus special
inventory (inspection, etc.)

Interference - irregularities due to
columns, odd corners, etc .

Miscellaneous -- space for offices,
equipment, etc .

Gross
warehouse area = net storage area plus aisles

plus interference plus
miscellaneous

Rule of thumb (for general package ware-
housing) :

moss warehouse._area

	

3
net storage area

	

2

or Net storage area 1- (50% net storage area)
--- gross warehouse area

This rule is accurate for average warehouses,
but actual analysis of the layout is recom-
mended .

"Honeycombing" is a warehouse term used
when space is not fully occupied because of
partial withdrawal of inventory . Maximum
honeycombing factors are in the range of 75
to 90 percent of maximum capacity, depending
upon the activity, number, and quantity of
items stored .
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Warehouses will vary considerably in different
ports because of various types of cargo handled,
climate, local stevedore practices, economics of
various building materials, types of land transpor-
tation serving the facility, etc . The warehouse
to be discussed herein is one used for the long-
time storage of goods as opposed to transit sheds
that receive, handle, and discharge sundry car-
goes "in transit." For purposes of this study, only
warehouses connected with maritime commerce,
handling cargoes to and from ships will be consid-
ered .

This means a building constructed in the gen-
eral vicinity of a ship berth where cargo to be
shipped out or which has come in by ship can
be assembled and which requires comparatively
long-time storage .

For reasons of economy of operation, the dis-
tance from the operating berth should be kept
to a minimum to cut down travel time for steve-
dore equipment and provide for the rapid loading
or unloading of the ship . This distance, however,
should not be so close to an operating berth that
the warehouse could be used as a transit shed,
thus changing its true function . Generally speak-
ing, this would mean that a warehouse should
not be closer to an operating berth than the length
of the berth. Cargoes scheduled for long-time
storage could then be economically transported
to the warehouse.

General Dimensions

The over-all dimensions of a warehouse are quite
often limited by the available space. However,
where space restrictions do not occur, the size
can be best established by the use to which the
warehouse is to be put.

Warehouses to be used in conjunction with
transit sheds should be comparable in size . This
means a warehouse with a gross area of 70,000
to 90,000 square feet . The width and length can
then be determined from the dimensions of the
site and the space required for access roads and
railroad sidings.

To maintain good fire protection, the building
should be divided into compartments separated
by fire walls equipped with fire doors. The type
of cargo to be stored will sometimes regulate
the allowable area in these compartments and
also the vertical clearance under the structural
framework. At least 2 ft must be provided be-
tween cargo stacks and automatic sprinklers . A
clear height of 22 to 24 ft would be ample to
allow for automatic sprinklers and pendant elec-
tric lights .

Service Facilities
Where space permits, it is particularly desirable
to provide loading platforms at truck bed eleva-

Port Design And Construction, The American Associa-
tion of Port Authorities, Washington, D.C ., 1964.

tion at each side of the warehouse, and also
railroad tracks for direct transfer of goods from
rail car to warehouse or vice versa.
To accommodate trucks that may wish to drive

into warehouses where a center aisle is provided,
it is necessary to construct ramps at the ends
of the building connecting the depressed areas
to the regular floor level . In this way, trucks can
be unloaded inside the warehouse with lift trucks .

In localities where considerable rainfall occurs,
it is very desirable to have protective canopies
built out over the loading platforms .

Loading platforms should be wide enough to
allow for easy maneuvering of mechanized equip-
ment during loading and unloading operations .

Column Spacing
The advisability of interior columns in warehouses
is a disputed question-warehousemen contend
that columns interfere with the movement of
cargo . There is no doubt that a wide spacing
of columns is on advantage.

Whether one row of columns along the center-
line is preferable to two rows at the third points
is largely a matter of opinion . One row causes
less interference to cargo handling and stacking,
and allows two side aisles for trucks . On the other
hand, two rows allow a center truck aisle which
is adequate for most conditions . The width of
the building will in many cases be the deciding
factor in regard to selecting the most economical
span for the roof system. Clear span construction
is without doubt more desirable from an operating
standpoint, but the additional cost may rule it
out.

The spacing of the column bays is another con-
troversial subject . The type of roof construction
in many cases will determine the economical span
for roof purlins and joists . Bay spacing of 20
to 40 ft appears to be common practice .

Foundations

Foundations are either pile supported or spread
footings . Careful analysis of the soil by means
of borings should be made previous to design
unless previously obtained data on soil character-
istics is available .
When soil conditions are questionable, load

tests, test pile driving and pile load tests may
be required .
Where soil conditions show adequate stability,

spread footings can be used . Even where areas
are freshly filled, it is often possible to obtain
adequate compaction with the use of mechanical
compactors. The degree of compaction must be
carefully measured in the field by established
tests .

Structural Frame

Steel Frames Structural steel shapes are quite
often used for warehouse framing because of
easy availability, economy, and simplicity .
A great many steel companies are now produc-

ing "prefab" buildings of lightweight steel
shapes . They come in a variety of spans and
bay spacing and offer a choice of truss, arch,
or rigid frame. These buildings generally require
interior columns, and if the spacing of columns
is such as not to interfere with the functional
use of the building, they offer an economical solu-
tion to certain specific warehouse requirements.

Timber Frames Wherever timber is readily avail-
able and competitive with steel or other materials,
it may be more economical to construct a ware-
house using heavy mill construction . This type of
structure is considered a better fire risk than un-
protected steel .

The use of glued laminated wood members is
also becoming quite popular. They have the de-
cided advantage of a reduction in shrinkage and
provide greater strength for a given size member .
A recent development in the Southwest is the

pole-frame type of construction . Basically, it is
a building with its main columns made up of
treated timber poles with simple wood trusses
and wood roof beams. The roof is either built
up over a wood deck or of corrugated steel or
aluminum supported by wood purlins . Walls are
usually wood framing with corrugated metal sid-
ing . Relatively close spacing of columns is required
with this type of construction which results in re-
duced maneuvering space for mechanical equip-
ment.

Reinforced Concrete There are many advan-
tages to be obtained by using reinforced concrete
wall construction, such as low maintenance cost,
long life, ability to withstand rough treatment
by heavy stevedore equipment and high resis-
tance to fire . Tilt-up concrete wall construction
has been used considerably in recent years to
great advantage. In either case, these types of
wall construction are usually combined with steel
or wood trusses and conventional roof decks.
An all-concrete construction method can be ob-

tained by the use of prestressed concrete beams
and columns, and in recent years thin shell barrel
arches of prestressed concrete have been success-
fully used .

Wall Framing and Sheathing When corrugated
steel or aluminum wall sheathing or one of the
various new patterns of rolled metal sheathing
is used, it is generally secured to steel girts and
studs for steel-framed buildings and wood girts
and studs for timber construction. In either case
the exact spacing of girts and studs is determined
largely by local building codes, wind loads, col-
umn spacing, and the gage of the metal used .

Obviously the used of reinforced or tilt-up con-
crete walls eliminates the need for girls and studs
and provides the necessary sheathing . Concrete
walls, however, do odd a greater weight to foun-
dations and increase the building cost. Offsetting
this is the more permanent construction obtained



and the ability to withstand rough treatment from
heavy cargo-handling equipment.

As a compromise between these two systems,
some warehouses are constructed with a concrete
wall built up to a height of 4 or 5 ft with the
lighter wall construction using girts and corru-
gated metal extending up to the eaves or para-
pet. One disadvantage of corrugated siding is
its susceptibility to damage . This can be partially
remedied at a moderate increase in cost by apply-
ing solid sheathing, either 1-in shiplap or the
cheaper grades of plywood, secured to the girt
system . This method not only protects the metal
siding, but it also provides additional strength
to the building to resist wind forces, and has
some insulating qualities which may be desirable .

The gage of the sheet-metal siding or roofing
is important . Although the standard gages are
more economical and easier to procure, there are
other factors which may warrant the selection
of heavier gages. In areas of high winds a heavier
gage than standard would be desirable, and
where warehouses are located near the water-
front and subject to frequent fog and damp air
conditions, heavier gage metal would be a distinct
advantage to offset corrosion .

Regardless of the gage selected, it is of prime
importance to use galvanized sheets to resist cor-
rosion . The standard 1 1/4 -oz coating is generally
used, but here again the longer life obtained by
using 2-oz coating may justify the additional cost .
Although many warehouses are left unpainted
there seems to be a trend toward more attractive
buildings utilizing bright colors or contrasting pan-
els. Prefabricated panels of aluminum or porce-
lain-enameled steel in various attractive colors
are now available but the added cost has acted
as a deterrent for most low-cost commercial proj-
ects unless offices are incorporated into the plan,
in which case some distinctive design can be justi-
fied . Aluminum panels, doors, or windows used
in locations that are exposed to industrial or sea-
coast corrosive atmospheres should be of an alloy
that will resist corrosion . Alloy 6063-T5 has been
successfully used in these locations.

Roof Framing, Sheathing Corrugated aluminum
or galvanized steel is frequently used for roof
construction . It is generally supported on steel
purlins that in turn rest on steel trusses . Where
the spans are notexcessive, wood joists supported
on steel purlins can be used. One-half-inch-thick
plywood diaphragm roof sheathing is laid over
the joists and a built-up composition roof applied
on top. This type of construction has the advan-
tage of providing a good bracing system in the
plane of the top chord, thus taking care of wind
loads and other horizontal stresses .

Two-inch-thick T & G roof sheathing is some-
times used nailed to timbers resting on the steel
purlins . This type of construction also has good
diaphragm qualities and, being of mill type con-
struction, has a good fire insurance rating .

There is an endless variety of built-up compo-
sition roofs available to choose from, but a sub-
stantiol watertight roof is essential and conse-
quently nothing less than a "20-year" banded
roof should be considered .

Poured-in-place concrete and lightweight con-
crete, poured-in-place gypsum, and vermiculite
are other materials frequently used for roof con-
struction . The initial cost and the additional
weight that must be carried by the framing system
and foundation are factors that should be consid-
ered in selecting these materials, and the advan-
tages and disadvantages carefully analyzed in

relation to the overall anticipated life of the entire
structure.

Floors

Floors are either Portland cement concrete or as-
phaltic cement concrete . The final finish on port-
land cement concrete floors is important . Steel
trowel finishes are inclined to be slippery, particu-
larly if water or oil accumulates on the surface .
A light broom finish is more desirable providing
an adequate nonskid surface .

Asphaltic cement concrete makes a good wear-
ing surface either when applied over a concrete
slab or crushed-rock base. Various degrees of
roughness can be obtained to provide sufficient
traction for mechanized equipment. Although it
is susceptible to disintegration due to oil and gas-
oline drippings, it is easily patched and there
are various "sealers" that can be applied which
alleviate this situation .

It is important that floors be given a sufficient
slope to drain properly. Opinions vary as to how
much this slope should be, but range between
1/a -in and 1/4-in per foot .

At doorways, in order to prevent rain from
driving in under the doors, this slope is sometimes
steepened for approximately 5 ft inside the open-
ing. Lift trucks can negotiate this slight ramp
smoothly . Another more positive method is to in-
stall a continuous drainage trough under each
door equipped with a suitable grating set flush
with the paved surface .

Appurtenances

Doors The finest type of door used on ware-
houses is the vertical rolling steel door, a door
constructed of many interlocking steel slats all
connected together and secured by guides on
both sides of the opening. The door curtain slides
vertically up the guides and is rolled up on a
steel pipe barrel . The operating mechanism for
this type of door is either an endless chain which
turns a sprocket and train of gears connected
to the pipe barrel, or by crank, bevel gears, and
steel shafting . The weight of the steel curtain is
counterbalanced by helical steel-spring tensioning
devices. Large doors are generally motor oper-
ated, the open and closed positions being con-
trolled by limit switches .

This type of door can also be used as a fire
door, in which case the spring tension is adjusted
to close the door automatically when a lever is
tripped by the melting of a fusible link .

There are many "overhead" type doors on the
market that are very competitive with the vertical
rolling steel door . They may be metal or wood
and have a large variety of operating procedures .
The so-called "up and over" type is raised as
a unit by means of cantilever arms and tension
springs, similar to residential garage doors, and
in the open position lies above and inside the
door opening. A variation of this door is one in
which the door folds in two leaves before assum-
ing a horizontal position above the door opening,
the advantage being that the projection into the
building is reduced.

An overhead type of door composed of several
horizontal sections hinged together that slides ver-
tically in tracks at each side and above the door
opening has become quite popular in recent ware-
house construction . It can be constructed of wobd
or metal (quite often aluminum), and can be manu-
ally operated in comparatively large sizes, al-
though it is adaptable to motor operation . In the
open position, it too, lies above and inside the
door opening.

All these previously described doors require a

moderate amount of headroom between the door
head and ceiling or roof construction, and with
the exception of the vertical rolling steel door,
all can be equipped with windows to provide
additional day lighting .

If the eave height of the warehouse is not less
than one and one-half times the door height, two-
section counterbalanced vertical-lift doors can be
installed, either manual or motor operated . These
doors are easily and quickly opened .

The conventional one- or two-unit horizontal
sliding door, although virtually foolproof, is, nev-
ertheless, unwieldy and requires large blank wall
spaces to house it in the open position . For this
reason it limits the number and location of doors
to the detriment of the overall design .

The spacing of doors is largely determined by
the type of cargo to be stored and the frequency
of loading or unloading of the stored material .
Warehouses constructed for a specific commodity
can have the doors located to provide the mini-
mum travel distance for loading or unloading op-
erations . However, most warehouses adjacent to
the waterfront would accommodate a variety of
cargo. It would be better to have an excess of
doors rather than an insufficient number, as cargo
can always be stacked in front of a closed door.
It is important, however, to have doors on each
side of the building opposite each other, and
also to have doors on the ends so that trucks
can enter or leave by means of a center aisle.
Symmetrical spacing of doors allows for an effi-
cient traffic pattern throughout the building.

The selection of door sizes should be deter-
mined by the size and type of equipment and
cargo that will be used . Lift trucks, straddle carri-
ers, and even individual cargo packages are get-
ting larger and larger, and for safe operation
require wide doorways . Doors 16 ft wide and
16 ft high are commonly used, and even doors
18 or 20 ft wide and 18 ft high . Larger size
doors should preferably be motor operated for
more rapid opening and closing .

Ventilators Ventilators through the roof should
be provided that comply with local requirements .
Ventilators are either continuous ridge type or
individual round types distributed over the roof
area . Some rotary types are available that are
activated by the wind, and in cases where large
changes of air are necessary, mechanical forced-
air systems are used .

Offices and Washrooms When warehouses are
located near transit sheds or other marine build-
ings, there is seldom any need for offices or wash-
rooms . This is particularly true if various operators
use the warehouse. In the event that one operator
leases the entire facility, it may be advantageous
to incorporate offices and washrooms.

Protection Devices

	

Structural columns in the inte-
rior of the warehouse should be protected from
damage caused by collision with vehicles by en-
casing the lower 4 to 6 ft in concrete or by setting
heavy steel pipe guards around them . Likewise,
main switchboards should have protective barri-
cades, either pipe railings or concrete-filled steel
posts, set about 3 ft out in front to act as a
protection against motorized handling equipment.

Sprinkler risers, valves, and control mechanisms
should be enclosed in a structural-steel framework
covered with heavy diamond mesh screening. This
will prevent any stored material from accidentally
falling on the sprinkler equipment and causing
it to be damaged or rendered inoperable .
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of cargo should be so arranged that all fire equip-

ment is easily accessible at all times .

Lighting

Natural Lighting The best source of light for a

warehouse during the daytime is natural light or

sunlight . There are two methods available : (1)

roof lighting and (2) sidewall lighting .

Roof lighting can be accomplished by means

of (a) monitors, (b) skylights, or (c) sawtooth con-

struction .
A combination of monitors and sawtooth con-

struction provides very good lighting and has long

been an accepted method of design . Skylights,

if symmetrically spaced and a sufficient number
installed, give equal distribution of light through-

out the building . Skylights are sometimes a source

of roof leakage and should be carefully designed

and installed to insure a weathertight condition .

In recent years plastic dome-type skylights have

become quite popular . They come in various

shapes and sizes and are readily installed on com-

position-type roofs and are easily made weather-

tight .
To maintain the desired transmission of light,

all roof lighting, whether monitor or skylight,

should be hosed off frequently to maintain a clean

surface .
Windows can be installed in the side walls to

provide additional light and in buildings using

corrugated siding it is possible to obtain corru-

gated Fiberglas panels, either clear or translucent,

that will member with the siding and provide a

continuous band of light on each side of the build-

ing . All forms of side-wall lighting are subject

to being blanked off by the high stacking of cargo

and consequently should not be depended upon

entirely to provide the desired day lighting .

Painting

Warehouses constructed of reinforced concrete
need not have the enclosing walls painted . How-

ever, metal doors, windows, coping, and flashings
should be painted with a good grade of exterior

paint. There are several new paints on the market

now that provide remarkable protection against
corrosion even in the saline atmosphere of the

seacoast .
Corrugated sheet metal buildings are definitely

improved in appearance by the application of
paint, and the useful life of the metal is extended .

Painting the inside of warehouses improves the
general lighting effect, and makes working condi-

tions safer .
Fire-hose racks and automatic-sprinkler risers

should be painted a brilliant red for ready identifi-

cation . Overhead signs designating the location

of electric panel boards, exit doors, and other

facilities are an added convenience . Lines painted

on the floor defining main aisles, cross aisles and

storage areas, and "Keep Clear" areas are help-

ful when stacking cargo . In many warehouses

smoking is prohibited, in which case "No Smok-
ing" signs should be prominently displayed.

Fire Protection

Warehouses should be protected with a complete
automatic-sprinkler system meeting the require-
ments of the National Board of Fire Underwriters .
Wherever possible, a supervisory fire-alarm circuit

connected to the local fire department alarm cir-
cuits should be provided so that in case of fire

the fire department is immediately informed .
Auxiliary fire equipment such as hose racks

and chemical fire extinguishers should be located
at several locations in the building and be clearly
designated by being painted bright red . Stacking

Artificial Lighting For night operation and to

supplement natural light during the daytime, elec-

tric illumination should be provided . The light level

should not be less than 10 foot-candles . The spac-

ing of lights is very important and should be de-

signed to provide adequate lighting in the aisles

at all times even when cargo is stacked high .

Sufficient switches should be provided to allow

lights to be switched on only in certain areas
where work is being done . If watchman service

is maintained or when only minimum illumination
is desired, separate light circuits should be in-

stalled with control switches conveniently located

near entrance doors.

Type of Fixtures

	

The fixtures that can be used

are (1) incandescent, (2) fluorescent, and (3) mer-

cury vapor. There are advantages and disadvan-

tages in each type .
Incandescent lamps need replacing frequently,

and the convection currents set up by the hot

globe cause the reflector and the light globe to

become coated with dust, reducing the illumina-

tion considerably .
Fluorescent-tube lighting is becoming more

popular since high-output fluorescent lamps have

been developed which produce the increased illu-

mination desired . Upkeep is still a problem with

them as tubes become blackened with resultant

loss of efficiency .
Mercury-vapor lighting is the most efficient,

provided that sufficient mounting height can be

obtained . Mercury-vapor lights require time to

warm up before full illumination, so they cannot

be turned on and off as readily as incandescent

or fluorescent lights . In warehouses where differ-

ent color codes are used on the stored cargo it

is very important to use color corrected mercury

Fig. 1

	

Typical warehouse, Port of Long Beach, California .



vapor lamps in order to be able to read the vari-
ous color codes.
When any truck loading is accomplished at

night, outside floodlighting of the area is essen-
tial . For safe operation, the intensity of illumina-
tion should be at least 1 foot-candle and prefer-
ably 2 foot-candles . Mercury-vapor lighting lends
itself ideally for this situation as high-intensity
lights can be mounted on steel poles to provide
even illumination . At loading platforms lights can
be mounted over doorways or on the building
parapet to illuminate the platform and the trucks
or railroad cars .

Wiring Before designing the electrical wiring
system, the public utility company supplying the
electric current should be consulted in order to
determine the various systems available . The
standard 120/240-volt three-wire system is
adaptable to all three types of lighting . If consid-
erable power for motors or heating is required,
the 208/120-volt three-phase system would be
desirable . The 480/277-volt four-wire system is
adaptable to either mercury-vapor or fluorescent
lighting, and considerable reductions in wire size,
conduit size, and panel boards can be effected
by its use. For large buildings this could mean
a considerable saving in cost of the electric sys-
tem. If small 120-volt single-phase loads are re-
quired, dry-type step-down transformers can be
located adjacent to the sub-panel board.

Pert of Long Beach, California
A plan and cross section of a warehouse at the
Port of Long Beach is shown in Fig . 1 .

The building is 151 ft wide and 727.5 ft long
with a gross area of 109,852 sq ft . It is divided
into three separate and approximately equal stor-
age areas by 12-in-thick precast reinforced con-
crete transverse fire walls . Columns at the exterior
walls and fire walls are reinforced concrete,
poured-in-place .

Interior columns are structural steel spaced 50
ft apart, and column bays are spaced 40 ft apart.

Roof trusses and girders are of steel and sup-
port a system of 2-in by 10-in wood roof joists,
1/2-in plywood diaphragm roof sheathing and a
built-up composition roof .

The side and end walls contain a total of 14
vertical rolling steel doors measuring 16 ft wide
by 16 ft high . Openings through the fire walls
on the centerline of the building are protected
by automatic self-closing vertical rolling steel fire
doors 16 ft wide and 16 ft high on each side
of the wall .

WAREHOUSES-WATERFRONT

Fig. 2 Port Newark, New Jersey . Typical warehouse layout for efficient utilization of rail and truck
service, cargo distribution buildings.

Truck and rail loading platforms 16 ft wide
are on each side of the building with one-third
of one side ramped to permit direct access into
the building by vehicles .

There are no skylights or monitors on the roof
or windows in the side walls. Distributed sym-
metrically over the roof area are 54 circular venti-
lators that provide the required air changes.

Artificial lighting of the interior is accomplished
by 400-watt mercury vapor fixtures . All exterior
loading areas are floodlighted with 400-watt mer-
cury vapor lights .
A complete automatic sprinkler system with su-

pervisory electric circuits is installed throughout
the building, and in addition hose reels are
mounted at convenient locations.

Port Newark-New Jersey
The plan in Fig . 2 illustrates typical warehouse
layout utilizing modern rail and truck service . The
warehouse floors are at truck and rail-car heights
to facilitate easier cargo handling .

The buildings are 160 ft wide and vary from
640 ft to 960 ft long . The column spacing is
40 ft with bents every 20 ft, and the minimum
interior clear height is 20 ft. The roof slope is
on a 2/2 on 12 .

Buildings have been constructed of either struc-
tural steel or structural timber frames with alumi-
num roofing and siding . Plastic skylights are used
to provide natural light.



PHYSICAL PLANNING

Coordination in the Preparation of the Airport
Layout Plan

If the airport is considered a suitable location
for an airport industrial park, the industrial
park's location and land requirements should
be taken into account during the preparation of
the airport layout plan .
Economy of layout and operations requires

that the airport industrial park be one contig-
uous area . In order to achieve this contiguity,
careful study of the other airport land require-
ments must be made. It is advisable to free the
maximum amount of land for industrial develop-
ment consistent with retaining full expansion
capability for essential airport uses such as
aircraft movement areas, passenger and freight
terminals, aircraft parking aprons, navigation
aids, automobile parking areas, and aircraft
maintenance areas .

Location on the Airport

The land available for development for an air .
port industrial park should be located so as to
take full advantage of its airport situation .
A location which often is a good choice for

the industrial park is on the side of the runway
opposite the terminal . This is particularly true
at airports used by air carriers, where diversion
of industrial traffic from the terminal traffic

boulevard is advisable . Also, in this area, air-

port supporting services are not competing for
land to use for activities such as terminal auto

parking and commercial concessions . (See

Fig . 1 .)
A location in the vicinity of the general

aviation area has the advantage of being close

to the area where the aircraft will be stored

and maintained . This location keeps ground

taxi time at a minimum . (See Fig . 2 .)

Taxiway Access

The taxiway system connecting the aircraft

movement areas with the individual units of

the industrial park should be decided upon in

the early stages of planning . The access routes

are a determining factor in the development

pattern . Proper planning of these traffic lanes

will conserve land valuable for other uses-

uses more productive of revenue. Determina-

tion must be made at an early stage of the

proportion of the tract to be served by taxiways

to the aircraft movement area of the airport .

The airport owner reserves the right to estab-

lish a user charge for the privilege of access

through these taxiways to the common use
landing area .
Opinion is divided as to the necessity of

providing taxiway access to each lot because

of the relatively large amount of land this

requires . In most cases a compromise can be
reached by providing access to those lots

Planning the Airport Industrial Park, Federal
Aviation Administration, Department of Trans-
portation, Washington, D.C ., 1965 .

closest to the aircraft movement areas . A 50-
ft service taxiway within a 150-ft right of way
is generally sufficient for business aircraft .
To minimize conflict with the street system, it
is recommended that the taxiway right-of-way
be located at the rear of the lots served and that
the blocks be long and narrow to reduce the
number of intersections between streets and
taxiways . (See Fig . 1 .)
Two interesting variations for providing ac-

cess to the aircraft movement areas are :
1 . A taxiway provided to those lots directly

abutting the aircraft movement areas . (See
Fig . 3 .)

2 . A taxiway into an aircraft parking apron
which is surrounded by industrial lots . (See
Fig . 4 .)

In projects where no taxiway into the air-

port industrial park is provided, reasonable
accessibility can be had by locating the in-
dustrial area in close proximity to the general
aviation apron . (See Fig . 5 .)

Railroad Access

If rail service is available to the site, a 20-ft
right-of-way is sufficient for a single track
spur . Determination should be made in advance
of the proportion of the lots to receive rail
service. The rail service right-of-way should
be located on the opposite end of the lots from
the vehicular right-of-way .

Contact with the railroad serving the area
should be made to assure construction that
will meet the railroad's standards . In most
cases, cost of the railroad spur will have to be
paid for by the management of the industrial
park, but there are instances when the rail-
road has paid the cost of the spur track .
Usually, if the railroad spur is paid for by the
railroad, title to the right-of-way will have to be
passed to the railroad .

Street System

The widths of the right-of-way and the pave-
ment depend on the anticipated traffic demand .

Excessive pavement width, in addition to its
high cost, has the tendency to encourage on-

street parking which creates traffic problems .

Minimum pavement widths and strict enforce-
ment of on-street parking prohibitions are

recommended .
Curbs and gutters rather than drainage

ditches are recommended in order to keep the
right-of-way width to a minimum ; these will
facilitate drainage of the site and also assure a
cleaner, more attractive site .

Airport industrial parks surveyed show con-
siderable variation in the widths of pavements
and rights of way selected . With enforcement
of on-street parking prohibitions and the use
of curbs and gutters, the right-of-way should
be a minimum of 40 ft for a 24-ft (2-lane) pave-
ment . These dimensions are sufficient for sec-
ondary streets . Additional lanes are required in
larger developments to add capacity to meet
peak hour demands . For larger developments,
on streets which will have a substantial
number of industrial installations, a 60-ft

right-of-way is recommended so that two
additional lanes of traffic can be added when
the demand warrants .

For primary feeder streets, a minimum of
46 ft of pavement within a 60-ft right-of-way is
recommended .

Street intersections should have a curb
radius of at least 40 ft to accommodate tractor-
trailer vehicles .

It is recommended that the number of en-
trances into the industrial park be as few as
possible to discourage use of the circulation
system by traffic which is not directly related
to the park . The entrances should be from a
public thoroughfare with at least equivalent
capacity and be separate from the airport
entrance road in order to avoid traffic mix
with those vehicles serving or visiting the air-
port .

Off-Street Parking and Loading

Off-Street Parking This should be provided for
all vehicles which come into the airport in-
dustrial park . Parking spaces should be pro-
vided for employees, visitors, company vehi-

cles and all trucks .

Employee Parking In airport industrial parks
virtually all employees drive to work . Con-
sideration should be given to overlapping re-
quirements of successive shifts . Provision
should be made for one parking space for
every 1 .3 employees on the combined shifts .
Allowance of 300 square feet should be made
for maneuvering and parking each vehicle .

Visitor Parking Parking space for visitors
should be provided at the rate of one parking
space for every 15 employees on the main
shift .

Company Vehicles Provision of one parking
space for each company vehicle is recom-
mended .

Truck Loading Docks Loading docks should
accommodate truck trailers and local pickup
trucks . To accommodate truck trailers, berths
should be 14 ft wide by 60 ft deep with an
additional depth of 60 ft for maneuvering . For
local pickup trucks, berths 10 ft wide by 20 ft
deep are sufficient with a 20-ft additional
depth for maneuvering . Loading docks should
not be located on the street side of the building .

Entrance Driveways Entrance driveways for
truck access should be offset from the truck
perking ramp to prevent trucks from backing
from the street into a loading dock . Curb radii
of 25 ft minimum are recommended for truck
access drives . Driveways for automobiles
should have minimum curb radii of 15 ft .

Building Setbacks

The airport industrial parks surveyed indi-
cate a variety of setback standards which are
generally related to the size of the lots in the
particular developments . Aesthetic considers-
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Fig. 1

	

Industrial park located on the opposite side of the runway from the terminal .

2

	

Industrial park located in the vicinity of the general aviation area .



Fig . 4

	

Industrial park with taxiway into aircraft parking apron surrounded by industrial lots .

Fig. 3

	

Industrial park with taxiway only to lots directly abutting the aircraft movement areas.
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Fig . 5

	

Industrial park without taxiway access located adjacent to the general aviation area .

tions are significant and no single set of
standards will be applicable to all airport in-
dustrial parks . The main goal is to retain a
feeling of open space in the development . In
addition, setbacks may be related to the
topography, rougher terrain generally re-
quiring greater setbacks to minimize the
amount of site work to the developer and to
neighboring tenants . On most airports, the
land developed for industry will be relatively
flat, which would permit setbacks to be the
minimum required for aesthetic considerations,
free movement of fire apparatus around struc-
tures and meeting the requirements of local
ordinances .
A 30-ft front setback from the property line,

using the street rights-of-way previously dis-
cussed, will allow approximately 36 to 46 ft
from the edge of the street pavement . This
should be sufficient in projects where the
smallest lots are '/z acre or less .

Side and rear setbacks of at least 25 ft are
recommended for fire safety separation, air-
craft clearance and architectural harmony .
A further measure that is recommended for

assuring the parklike quality of the develop-
ment is to limit the amount of each site per-
mitted to be occupied by structures . Site
coverage of 60 percent should be a maximum
although 50 percent is preferable .

Site Layout

An airport industrial park should be at least
50 acres to justify the management effort re-
quired for planning, promotion, and continuing
operation .

Block dimensions are determined in part by
the depths established for groups of lots .
Within the block it is then possible to adjust
lot widths to suit the needs of individual
tenants .

A variety of block sizes based on lot depths
of 150 ft up to 500 ft allows for inclusion in the
project of sites varying from about '/, of an
acre to 10 acres . Minimum lot width should be
about 100 ft in order to provide buildable sites
for small industries .

It is recommended that blocks be as long as
practicable to reduce the costs incurred in the
construction of cross streets . Within the
industrial park, there is little need for lot-to-lot
circulation because most traffic is to and from
destinations outside the industrial park .
Stage construction usually is a necessity be-

cause of flexibility and cost considerations .
Sections that are opened for development
should be improved so that lots offered for
lease or sale are developed lots rather than
raw land . Streets and utilities should be
provided ready for use at the sites .

Utilities

Utilities that are essential are water, sani-
tary sewer system, electric power, gas distribu-
tion, fire hydrants and storm sewers adequate
for drainage on and off site . Utilities are pro-
vided by the sponsor through his own re-
sources, or by arrangement with the local
utility companies, so that the tenant is only
required to connect his installation to existing
systems .

Utility easements may be provided in the
rights-of-way reserved for streets or rail
spurs . Underground utilities may be provided
in aircraft taxiway rights-of-way .

Park Center

Reservation of an area for a park center should
be made in larger projects . This center would
include the offices of the park management
and maintenance functions . Facilities for the
common use of park tenants could be offered,
such as restaurant, banking facilities, small
shops for sale of sundries and, possibly, motel
facilities for the accommodation of overnight
guests . Other commercial services and per-
sonal conveniences could be provided at the
discretion of the park management in the park
center .
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DESIGN OF FACILITIES

Site Selection

Amid the many other factors influencing the
choice of an industrial plant site, that of
employee parking should not be overlooked .
Site requirements, in some cases, may be
prescribed by equal areas each for factory,
storage, and parking . But parking needs
frequently are affected by the type of location,
since the demand for parking often may be
less in locations where land costs are highest .
The influences of transit service, walk-to-work
trips, or drop-off trips, which are likely to be
related to area type, are suggested in the table
on this page .

The example shows that parking area needs

for 1,600 employees may vary by as much as
three acres . The total cost for employee
perking may be equal or less at the rural site,

however, because of lower land costs .
When land costs are high, it becomes more

economical to build a second level over
existing parking than to construct new surface
lots . Other economic factors, such as proximity
to markets or to rail service, may overcome
the disadvantages of high parking costs in
urban areas . Roof parking or remote parking
with shuttle bus service are other solutions to
meeting parking demand at confined plant
sites .
Another principal traffic factor influencing

site selection is the capacity of street systems
to absorb peak hour loads at shift changes .
While a concern primarily of public agencies,
plant management is also concerned in terms
of labor market accessibility as well as the
ease of transporting incoming materials and
outgoing products .

Design Elements

Several principles control the design of
industrial plant parking facilities . First, the
unique characteristics of employee parking
must be taken into account . Unlike parking at

shopping centers, airports and many commer-
cial lots, industrial plant parking is character-
ized by long-term parking, nearly simultaneous
large volumes of arrivals and departures, and
brief periods of vehicle-pedestrian conflict .
Design provisions should, therefore, satisfy

the following requirements :
1 . Stall size that accommodates current

vehicle models
2 . Stall arrangements that make judicious

use of the area available
3 . Access to individual stalls that is safe,

convenient and without delay
4 . Entrances and exits that minimize delays
5 . Parking locations that are close to work-

ing areas
6 . Security and aesthetic treatments that

meet plant and public needs

Parking Facilities for Industrial Plants, Institute of Traf-
fic Engineers, Washington, D .C ., 1969 .

Stall Size

	

Vehicle dimensions are the principal
determinant of stall sizes . Many current models
of automobiles measure 80 in . i n width and
218 in . i n overall length. Door-opening charac-
teristics are another factor . As two-door
models, which have larger doors than four-
door models, become even more popular, there
is an increasing need for wider stalls in
parking facilities .
The 1959 ITE Recommended Practice on In-

dustrial Plant Parking recommended 8-ft 6-in .
stalls, which under present conditions may
allow only 22 in . between vehicles for door
opening . Current prevalent practice is to
employ 9-ft stalls, with 10-ft stalls in some
90 ° visitor parking layouts . The effects of
increasing stall width from 8 ft 6 in . t o 9 ft,
considering a 500-ft bay are as follows : with
90 ° parking, a reduction of from 58 to 55
spaces ; with 60" parking, from 50 to 47
spaces .
When stall widths are less than 9 ft, double

lines between stalls will assure better posi-
tioning of vehicles and minimize the possibility

of wasted spaces due to improper parking .
Stall lengths must be at least 1 8 ft to accom-

modate current vehicle models . If "drive-
through" parking is employed, stall length
may be increased to 19 ft to allow for some
clearance between vehicles .
Clearance from walls, fences, roadways or

walkways can be maintained by using curbs
or wheel-stops properly positioned within the
stall area . A front overhang of 3 ft and a rear
overhang of 5 ft are typical values to be accom-
modated .

Stall Arrangements Decisions about the choice
of angle and the layout of aisles must be based
on individual site conditions . The placement
and number of entrances and exits, and the
site shape and contour are the major controls .
At large plants, blocks of parking by groups of

three to five hundred cars are preferable to
larger aggregations . Pedestrian-vehicle con-
flicts can be reduced, and assigned parking for

different shifts and employment groups can be
better controlled, through the use of such
relatively small blocks .
The following general practices are desir-

able : use natural grades to facilitate drainage ;
provide for co unterclockwise traffic aisle flow,
since left turns are easier than right turns for
drivers ; have parked vehicles face downhill
rather than uphill, to allow for stalled vehicles
or winter weather conditions .

This report includes layout details for only

one type of parking . Figure 1 illustrates a

stall arrangement and an aisle design that have

not been widely published-the drive-through
double stall pattern, usable in either 90'' or
acute angle parking layouts .

In general, angle parking is preferred for

large industrial parking facilities . First, proper-
ly designed angle parking can employ space as
effectively as right-angle parking . Second, it

virtually forces one-way movements, thereby
simplifying control, reducing conflicts, and
ensuring that daily parking practices conform

to the established design . Third, it provides for
easier turning movements into and out of stalls .

Drive-through angle parking design offers
the further advantages of minimizing backing
out of stalls and directing all aisle travel in the
same direction . It conserves space more effec-
tively than other angle parking designs .
Typically, the angled drive-through layout re-
quires 36 ft for the double stall and an 18--ft
aisle (to permit passing stalled vehicles), for
a unit parking depth of 54 ft . Compared with
90" parking, the space loss along the length
of the bay-eight spaces in 500 ft according to
the example-will be compensated for by the
reduction in unit parking depth, from 62 or
64 ft to 54 ft, if enough bays can be used .

The disadvantage of this design of drive-
through parking is that it increases the travel
distance and time of a search pattern if the lot
is nearly full . It also is imperative to keep the
end circulation aisles two-way so that e driver
will not be forced out of the lot in order to
return to another parking aislé .

The drawing also gives dimensions for angle
parking et 53' 8', an angle which has the

layout convenience of being a 3-4-5 triangle .
Other angles commonly used for parking are
45, 55, or 60 - . However, any angle smaller than
the 3-4-5 configuration tends to be wasteful of
space, without offering any significant advan-
tage .
Where two-way aisle flow may be desirable,

as in visitor parking lots, 90` parking is more
appropriate . Site dimensions sometimes may
be such that 90' unit parking depths are most
appropriate regardless of other circumstances .
The minimum 90 -' parking depth reported to
Committee 6T was 61 ft, with preferences ex-
pressed for 62-64 ft as desira ble dimensions .
When unit parking depths are less than
desirable, shortened stall lines (10-15 ft long)
may encourage drivers to pull all the way into
stalls .

Hypothetical Relationship of Parking Area Requirements to Location

No . of
employees Percent as Number of Approx

at peak shift drivers or autos to be site, Area,

Location overlap auto psgrs . parked" sq ft acres

Urban - 1,600
-

..__--60
740

__
222 5 .0

Suburban . . . 80. . 1,600 990 297 6 .8

Rural 1,600 95 1,180 354 8 .0

Assurninu car occupancy of 1 .3 persons per car.



Service Roads Many large plants require
service roads between plant entrances and
parking areas . Several design factors may be
noted :

1 . Proper control can best be achieved if
service roadway lanes are clearly marked for
one- or two-way operation .

2 . To permit passing of a stalled vehicle,
one-way, singly-lane service roads must be at
least 18 ft wide .

3 . Incoming shift vehicles should be
separated from truck deliveries and outgoing
shift vehicles.

4 . Service roads that permit drivers to reach
those plant exits most suitable for their
subsequent travel direction will minimize
conflicts and capacity reduction at plant exits .

5 . Pedestrian conflicts can be minimized
by locating the entrances from service roads
in parking areas at the end opposite to work

6 . Exits from parking areas to service roads
will minimize conflicts if they are placed away
from the main stream of pedestrians leaving
work .

Plant Entrances and EXRTS The number and In-
cation of gates is a function of both the external
roadway system and internal circulation . It
may be desirable, or even necessary, to die-
tribute peak-hour volumes among several
streets to avoid overtaxing the capacity of
nearby intersections . In the case of overlapping
shift arrivals and departures, both internal
and external conditions will dictate to a large
degree the number and location of gates . Be-
cause exit peaks generally are of shorter dura-
tion, greater exit than entrance capacity usually
will be required . Exit turning movements also
may be less efficient .. in vehicles cleared per
hour, than entrance movements .
The total number of exits will be determined

by the number of lanes available at individual
exits, what turns may be prohibited, and the
allowable length of time for discharging peak
period volumes . Observed exit rates for left-
and right-turning lanes range up to 1,500
vehicles per lane per hour of green time .'
Obviously, nearby highway intersections must
provide adequate capacity to meet exit volumes
in addition to nonplant traffic . A traffic engi-
neering analysis employing the type of pro-
cedures outlined in the Highway Capacity
Manual may be necessary to ensure the most
effective location and design . Such an analysis
certainly should be undertaken when traffic
signals are contemplated, or when volumes
reach magnitudes for which grade separation
may need to be considered .
Where two-way flow is to be accommodated,

the roadway width at gates should be at least
26 ft to facilitate turning movements to or from
a major highway . The American Association of
State Highway Officials design policies may be
consulted for turning radii details . 2 Where
guards stop incoming vehicles, checkpoints
should be far enough from the highway to
prevent queues forming on the highway .

Pedestrian Needs

Pedestrian-vehicle conflicts are almost inevi-
table, but with minimum walking distances
such conflicts can be reduced . Several methods
can be followed to lessen the inefficiency, con-
gestion and safety hazards inherent in such
conflicts .

1 . Parking space allocations can be oriented
to specific buildings .

2 . Parking areas may be designed to focus
on major walkways, which should be fenced
or marked .

3 . Where pedestrians must cross service
roads or access roads to reach parking areas,
crosswalks should be clearly designated by
pavement markings, signs, flashing lights,
or even traffic signals operated by plant secur-
ity personnel . Crosswalk surfaces may be
raised slightly to designate them to drivers,
unless drainage problems would result .

4 . Walkways may be provided under cover
of buildings between parking and work areas .

5 . Wherever possible, parking aisles should
lead directly to the plant . This will minimize
inbound problems, since close-in spaces will
be taken first and later arrivals will park far-
ther away . Pedestrians can walk past parked
cars rather than crossing aisles with cars
arriving and being parked .

The best means of separating pedestrians
and vehicles is by constructing underpasses
or overpasses at key points . Grade separation
may be essential to prevent long delays and
time losses, as where freight must be handled,
to avoid exposure to hazardous plant opera-
tions . It may be necessary where parking facil-
ities and plant buildings are on opposite sides
of major highways . If intersection capacity
problems preclude provision of a pedestrian
phase in nearby traffic signals, grade-separated
pedestrian crossings will be essential .

Provisions for Commercial Vehicles

Receiving and shipping needs of many indus-
trial plants are accommodated by motor trans-

' Highway Research Board . Highway Capac-
ity Manual,'' Special Report 987, 1965, page
137, Washington, D.C .
~Amencan Association of State Highway

Officials, "A Policy on Arterial Highways in
Urban Areas,' Washington, D .C ., 1957 .
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DESIRABLE STALL AND AISLE DIMENSIONS FOR DRIVE-THROUGH PARKING

Width
_-_

Depth of SroI I Width Un,t-
.._.._ .. ._ -

Wldrh o f
Angle of Perpead-lor of P-key Stall Pomllel

f P . " klng Stoll to Aide Aide Depth to A . .le

90 10' 38 -0" 24 62'-0 10'-0
90 9' 38'- 0 26 64'- 0 9'-. 0
60 9 36'-0' 18 54'-0 10'-.5
53 9' 35'- 10 - 18' 53'_ 10 11 "- 3

Fig . I Orive-through lot layout .



port vehicles, ranging from pickup trucks to

five-axle tractor-trailer units . While the major

movements involve raw materials, supplies,

and finished products, a measurable amount
of truck traffic is generated also by canteens,

cafeterias, laboratories, or other service needs .
Unless an industrial plant is under strict

security measures, motor transport vehicles
normally use the same entrance and exit facil-
ities used by employee vehicles . Where secur-

ity is a question, separate truck gates may be

provided with each inbound and outbound

truck being checked by a guard . Gates used by

trucks require two lanes, each 12 ft in width,

clearly posted as to use . Controls may be
required to eliminate possible conflict between

trucks and other traffic, especially et periods

of major employee shift arrivals and depar-

tures . The most effective control at periods

of peak demand is prohibition of all commercial

vehicles .
Within plant premises, it is desirable to

route commercial vehicles around the periph-

ery of the plant to loading areas and to pro-
hibit direct access through employee parking

lots . The width of driveway lanes should be

not less than 10 ft nor more than 1 2 ft, in order

to discourage illegal parking . Turning radii
should be adequate for the largest vehicle
anticipated, and signs and markings should
conform to accepted standards .

This report does not treat the design of load-

ing docks in detail, but the following informa-
tional comments areoffered .Thewidth ofapron
space or maneuvering area in front of loading
docks is dependent upon the overall length of

servicing vehicles, the turning radii of the

equipment end the width of truck berths . Gen-
erally, the distance from the edge of the load-
ing dock to the opposite curb, outside edge

of opposite truck berths, or near edge of any

physical obstruction, should equal not less
than twice the overall length of the longest
service vehicle . Where receiving or shipping
operations necessitate an accumulation or
storage of trailer units in excess of available

dock apron space, a marginal area should be
provided for waiting or for trailer storage sepa-

rate from the apron space or any parking lot .

Apron areas should be free of any passenger

car parking and physically separated from any

portion of the parking lots . The surface should

be well paved with a dustless and durable

material, graded for drainage and of sufficient

bearing strength to support concentrated axle

loads .

Amenities

Both employee and community relations may

require that some consideration be given to
parking area amenities . Much depends on

location . A steel mill surrounded by steel mills

will not be concerned in the same way that an
electronics plant next to suburban residential

areas need be .
Landscaping can be an important element

in the appearance and effective use of parking
areas . It can serve functionally by designating
separate parking areas : aesthetically by break-
ing the bleakness of great expanses of asphalt .

Utilities often can be placed in landscaped
areas . Some plants take landscaping amenities

so seriously that preferred parking layouts
may be rejected because of insufficient land-

scaping . There are several drawbacks to be
considered, however . Improperly located

shrubs may seriously reduce driver sight dis-
tances . High plantings that completely-screen
employee vehicles may encourage vandalism
and pilferage . Deciduous trees may create
trouble with sap droppings ; falling leaves
increase maintenance costs and also may ob-

struct drainage structures . In colder climates,
landscaping may impede snow removal .
Noise control is sometimes an important

factor . Plant noise may be materially reduced

by proper location of loading docks end park-

ing areas, although even the quietest truck is

disturbing at night. Depending on terrain, noise

may be buffered by fences or planting .

Lot surfacing may be an amenity factor. All

lots should be properly graded for drainage and
should be dust-free . Higher type surfaces, with

pavement markings to designate spaces end

reserved areas, may be warranted in high-land-

coat areas, and at activities attracting many

visitors . A more efficient as well as a more

attractive site will result .
Some amenities may help to reduce the total

number of parking spaces required . Covered

or shielded transit waiting areas, within close
walking distance of buildings, may encourage

e higher level of transit usage . Alternatively,
shuttle buses might be operated between tran-
sit stops and plant areas . Providing turnout
bays where auto passengers may be dropped
off and picked up may mean that otherwise
necessary parking space can be put to a more

productive use .
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PLAYLOTS AND PLAYGROUNDS

BADMINTON

BASKETBALL (AAU)

BASKETBALL (NCAA)

BIDDY BASKETBALL

GOAL-HI BASKETBALL

BOCCIE BALL

CROQUET

ONE-WALL HANDBALL

THREE- AND FOUR-WALL HANDBALL

HOPSCOTCH

HORSESHOES

ICE HOCKEY

LAWN BOWLING

ROQUE

SHUFFLEBOARD

DECK TENNIS

PLATFORM TENNIS

PADDLE TENNIS

TENNIS

TETHERBALL

VOLLEYBALL

OFFICIAL BASEBALL

BASEBALL

Bronco League (9-12 yr)
Pony League (13-14 yr)
Colt League (15-16 yr)
Little League (9-12 yr)

FIELD HOCKEY

FLICKERBALL

FOOTBALL (NCAA)

TOUCH AND FLAG FOOTBALL

GOLF DRIVING RANGE

LACROSSE

Men's
Women's

SOCCER
Men's and Boys'
Women's and Girls'

SOFTBALL

12-Inch
16-inch

SPEEDBALL

TEAM HANDBALL

}-MILE RUNNING TRACK

Recreation
and Entertainment

1055

1064

1065

1066

1067

1068

1069

1070

1071

1072

1073

1074

1075

1076

1077

1078

1079

1080

1061

1082

1083

1084

1085

1086

1086
1087
1088
1089

1090

1091

1092

1093

1094

1095

1095
1096

1097
1097
1098

1099

1099
1100
1101

1102

1103

SHOT PUT

HAMMER THROW

DISCUS THROW

JAVELIN THROW

LONG JUMP AND TRIPLE JUMP

POLE VAULT

HIGH JUMP

ARCHERY

INTERNATIONAL SHOOTING UNION

AUTOMATIC TRAP

FIXED NETS AND POSTS

FENCE ENCLOSURES

TYPICAL GRADING AND DRAINAGE DETAILS

TYPICAL PLAYING SURFACES

BASEBALL AND SOFTBALL BACKSTOPS

MOVIE THEATERS

Handicapped Seating
500-Seat Movie Theater

DRIVE-IN THEATERS

BOWLING ALLEYS

BOWLING ALLEYS WITH BILLIARD ROOMS

SWIMMING POOLS

Diving Pool$
Residential Swimming Pools
50-Meter Recreational Pool

25-Meter Recreational Pool
25- and 50-Meter Indoor Pools

LOCKER ROOMS

BATHHOUSES

GYMNASIUM

2005

AQUARIUMS

INDOOR TENNIS BUILDING

SPORTS ARENAS

GOLF COURSES AND CLUBHOUSES

RIFLE AND PISTOL RANGES

RIFLE AND CARBINE RANGES, OUTDOOR

SHOOTING RANGES, OUTDOOR

Trap Field
Skeet Field
Combination Skeet and Trap Field

MARINAS

Swimming Docks

CAMPS AND CAMP FACILITIES

1104

1105

1106

1107

1108

1109

1110

1111

1112

1113

1114

1115

1116

1117

1118

1123
1125

1127

1129

1133

1138

1144

1146
1149

1150
1151

1153

1155

1157

1158

1168

1175

1176

1185

1193

1200

1204

1205
1206
1207

1208

1218

1219





Recreation and Entertainment

PLAYLOTS AND PLAYGROUNDS

General
Playlots should be provided for preschool chil-
drenup to 6 years o1 age primarily in conjunction
with multifamily (townhouse and apartment)
developments and in single-family neighbor-
hoods remote from elementary schools. They
are a necessary element of such developments
to complement common open-space areas.
Playlots may include (1) an enclosed area for
play equipment and such special facilities as
a sand area and a spray pool ; (2) an open,
turfed area for active play ; end (3) a shaded
area for quiet activities .

Location of Playlots
Playlots should be included as an integral part
of the housing area design, and are desirably
located within 300 to 400 ft of each living unit
served . A playlot should be accessible without
crossing any street, and the walkways thereto
should have an easy gradient for pushing
strollers and carriages. Pleylots may be in-
cluded in playgrounds close to housing areas
to serve the preschool age group in the adjoin-
ing neighborhood .

Size of Playlots
The enclosed area for play equipment and
special facilities should be based on a mini-
mum of 70 sq ft per child, which is equivalent
to 21 sq ft per family on the average basis of
0.3 preschool child per family . A minimum
enclosed area of approximately 2,000 sq ft
will serve some 30 preschool children (about
100 families) . Such a size will accommodate
only a limited selection of play equipment.
To accommodate a full range of equipment
and special facilities, including a spray pool,
the minimum enclosed area should be about
4,000 sq ft, which would serve up to 50 pre-
school children (about 165 families) . Addi-
tional space is required to accommodate the
elements of the playlot outside of the enclosed
area, as listed in the next paragraph. A turfed
area at least 40 ft square should be provided
for active games.

Playlot Activity Spaces and Elements
A playlot should comprise the following basic
activity spaces and elements :

1 . An enclosed area with play equipment
and special facilities including
a. Play equipment such as climbers,

slides, swing sets, playwalls and play-
houses, and play sculpture

b. A sand area
c. A spray pool

2. An open, turfed area for running and
active play

3. A shaded area for quiet activities
4. Miscellaneous elements, including bench-

es for supervising parents; walks and
other paved areas wide enough for stroll-
ers, carriages, tricycles, wagons, etc. ;
play apace dividers (fences, walks, trees,
shrubs), a step-up drinking fountain, trash
containers, and landscape planting .

Layout of Playlots
The specific layout and shape of each playlot
will be governed by the existing site conditions
and the facilities to be provided . General prin-
ciples of layout are described as follows:

1 . The intensively used part of the play-
lot with play equipment and special facili-
ties should be surrounded by a low enclosure
with supplemental planting, and provided
with one entrance-exit . This design will dis-
courage intrusion by animals or older chil-
dren, provide adequate and safe control over
the children, and prevent the area from becom-
ing a thoroughfare. Adequate drainage should
be provided .
2. Equipment should be selected and ar-

ranged with adequate surrounding space in
small, natural play groups . Traffic flow should
be planned to encourage movement throughout
the playlot in a safe, orderly manner . This
traffic flow may be facilitated with walks, plant.
ings, low walls and benches.
3 . Equipment which enables large num-

bers of children to play without taking turns
(climbers, play sculpture) should be located
near the entrance, yet positioned so that it will
not cause congestion . With such an arrange-
ment, children will tend to move more slowly
to equipment that limits participation and
requires turns (swings, slides), thereby modi-
fying the load factor and reducing conflicts .

4. Sand arese, play walls, playhouses, and
play sculpture should be located away from
such pieces of equipment as swings and slides
for safety and to promote a creative atmo-
sphere for the child's world of make believe .
Artificial or natural shade is desirable over
the sedentary play pieces, where children will
play on hot days without immediate supervi-
sion . Play sculpture may be placed in the sand
area to enhance its value by providing a greater
variety of play opportunities . A portion of the
area should be maintained free of equipment
for general sand play that is not in conflict
with traffic flow .

5. Swings or other moving equipment
should be located near the outside of the equip-
ment area, and should be sufficiently separated
by walls or fences to discourage children from
walking into them while they are moving .
Swings should be oriented toward the beat
view and away from the sun. Sliding equipment
should preferably face north away from the
summer sun. Equipment with metal surfaces
should be located in available shade.
6. Spray pools should be centrally located,

end step-up drinking fountains strategically
placed for convenience and economy in rela-
tion to water supply and waste disposal lines.
7 . The open, turfed area for running end

active play, and the shaded area for such quiet
activities as reading and storytelling, should
be closely related to the enclosed equipment
area and serve as buffer space around it .
8. Nonmovable benches should be conven-

iently located to assure good visibility and
protection of the children at play . Durable
trash containers should be provided and con-
veniently located to maintain a neat, orderly
appearance .

Playground Characteristics
1 . The playground is the chief center of out-

door play for kindergarten and school age
children from 5 to 12 years of age. It also offers
some opportunities for recreation for young
people and adults .
2. The playground at every elementary

school should be of sufficient size and design,
and properly maintained, to serve both the
elementary educational program and the recre-
ational needs of all age groups in the neighbor-
hood . Since education and recreation programs
complement each other in many ways, unneces-
sary duplication of essential outdoor recrea-
tional facilities should be avoided. Only where
this joint function is not feasible should a sepa-
rate playground be developed .
3 . A playground may include (a) a playlot for

preschool children, (b) an enclosed playground
equipment area for elementary school children,
(c) an open, turfed area for active games, (d)
shaded areas for quiet activities, (a) a paved,
multipurpose area, (f) an area for field games,
and (g) circulation and buffer space.

Location of Playground
A playground is an integral part of a complete
elementary school development. School play-
grounds and other playgrounds should be
readily accessible from and conveniently re-
lated to the housing area served . A playground
should be within ',i to '/, mile of every family
housing unit .

Size and Number of Playgrounds
Recommended size of a playground is a mini-
mum of 6 to 8 acres, which would serve ap-
proximately 1,000 to 1,500 families . The
smallest playground that will accommodate
essential activity spaces is about 3 acres,
serving approximately 250 families (about 110
elementary school children) . This minimum
area should be increased at the rate of 0 .2 to
0.4 acres for each additional 50 families . More
than one playground should be provided where
(1) a complete school playground is not
feasible, (2) the population to be served ex-
ceeds 1,500 families, or (3) the distance from
the housing units is too great.

Playground Activity Spaces and Elements
A playground should contain the following
basic activity spaces and elements :

1 . A playlot, as described in the preceding
section, with equipment and surfacing as
recommended.

2. An enclosed playground equipment area
with supplemental planting for elementary
school children, and with equipment as
recommended.
3. An open, turfed area for informal active

games for elementary school children .
4. Shaded areas for quiet activities such as

reading, storytelling, quiet games, handicrafts,
picnicking and horseshoe pitching for both
children and adults .

5. A paved and well-lighted, multipurpose



arealargeenoughfor(a)activitiessuchasrollerskating,dancing,hopscotch,foursquare,andcaptainball,and(6)gamesre-quiringspecificcourts,suchasbasketball,volleyball,tennis,handball,badminton,paddletennis,andshuffleboard.6.Anareaforfieldgames,preferablywell-lighted,(includingsoftball,juniorbaseball,touchorflagfootball,soccer,trackandfieldactivities,andothergames),whichwillalsoserveforinformalplayoffieldsportsandkiteflying,andbeusedoccasionallyforpageants,fielddays,andothercommunityactivities.T.Miscellaneouselementssuchaspublicshelter,storagespace,toiletfacilities,drinkingfountains,walks,benches,trashcontainers,andbufferzoneswithplanting.
Layout of Playgrounds
The layout of a playground will vary according
to size of available area, its topography, and
the specific activities desired. It should fit the
site with maximum preservation of the existing
terrain and such natural site features as large
shade trees, interesting ground forms, rock
outcrops and streams. These features should
be integrated into the layout to the maximum
extent feasible for appropriate activity spaces,
as natural divisions of various use areas, and
for landscape interest . Grading should be kept
to a minimum consistent with activity needs,
adequate drainage and erosion control . General
principles of layout are described as follows:

1 . The playlet and the playground equipment
area should be located adjacent to the school
and to each other.

2. An open, turfed area for informal active
play should be located close to the playlet and
the playground equipment area for convenient
use by all elementary school children .

3. Areas for quiet activities for children and
adults should be somewhat removed from
active play spaces and should be close to tree-
shaded areas and other natural features of the
site .
4. The paved multipurpose area should be

set off from other areas by planting and so
located near the school gymnasium that it may
be used for physical education without dis-
turbing other school classes. All posts or net
supports required on the courts should be
constructed with sleeves and caps which will
permit removal of the posts and their sup-
ports.

5. The area for field games should be located
on fairly level, well-drained land with finished
grades not in excess of 2.5 percent; a minimum
grade of 1 percent is acceptable on pervious
soils having good percolation for proper
drainage .

6. In general, the area of a playground may
be divided as follows: (a) Approximately half
of the area should be parklike, including the
open, turfed areas for active play, the shaded
areas for quiet activities, and the miscel-
laneous elements as described in 7 below ; (b)
the other half of the area should include ;G to
1 acre for the playlet, playground equipment
area, and the paved, multipurpose area, and
1Y4 acres (for softball) to 4 acres (for baseball)
for the field games area .

7. The playground site should be fully
developed with landscape planting for activity
control and traffic control, and for attractive-
ness . This site also should have accessible
public shelter, storage for maintenance and
recreation equipment, toilet facilities, drinking
fountains, walks wide enough for strollers and
carriages, bicycle paths, benches for adults
and children, and trash containers .
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General Equipment Selection Factors

The following general factors should be con-
sidered in selecting equipment for playlots and
playgrounds.

Developmental and Recreational Yahlms All equip-
ment should contribute to the healthy growth
and recreational enjoyment of the child, so that
he learns to coordinate, cooperate, compete,
create, enjoy, and acquire confidence . Play
equipment should :

1 . Develop strength, agility, coordination,
balance, and courage.

2. Stimulate the child to learn social skills of
sharing and playing with others, and to com-
pete in a spirit of fair play .

3. Encourage each child to be creative and
have play experiences which are meaningful
to him.
4. Permit the child to have fun and a sense

of complete enjoyment.
5. Assist the child in making the transition

from playlet to playground .

Child Preference and Capacity Play equipment, to
be selected with due regard to the child's
changing preference, maturity, and capacity,
should :

1 . Be scaled and proportioned to meet the
child's physical and emotional capacities at
different age levels .
2. Permit the child to do some things alone

without direct adult supervision or assistance .
3. Provide a wide variety of play opportuni-

ties to accommodate changing interests of the
child.
4. Free the child's imagination.
5. Meet a variety of interests, abilities, and

aptitudes .

Safety of Participants

	

All play equipment should
be designed and built for safety of the partici-
pants, and:

1 . Be free of all sharp protruding surfaces
caused by welds, rivets, bolts, or joints .
2. Have sufficient structural strength to

withstand the expected loads.
3. Be designed to discourage incorrect use

and to minimize accidents ; examples are seats
that discourage children from standing in
swings, slides that require children to sit down
before sliding, and steps or ladders that
discourage more than one participant at a
time .
4. Have hand or safety rails on all steps and

ladders, and nonskid treads on all steps.
5. Be installed in accordance with the

specific directions of the manufacturer .
6. Be placed over suitable surfaces that will

reduce the danger of injury or abrasions in the
event a child falls from the climbing, moving
or sliding equipment. (A safe landing surface
should be provided at the and of a slide chute.)

Durability of Equipment Equipment that is durable
should be selected . It should be made of ma-
terials which are of sufficient strength and
quality to withstand normal play wear . Wood
should be used only where metal or plastics
have serious disadvantages . All metal parts
should be galvanized or manufactured of cor-
rosion-resistant metals . All movable boarings
should be of an oilless type . Equipment should
be designed as vandal-resistant as possible
(for example, wire-reinforced seats for swings).

Equipment with Eye Appeal All play equipment
should be designed and selected for function,
for visual appeal to stimulate the child's
imagination, with pleasing proportions and

Smaller playlots may be developed to
serve a neighborhood containing some 30
children (about 100 families), using a limited
selection of equipment with play space require-
ments totaling about 1,200 aq ft ; this area,
plus additional space for circulation and play
space dividers, should consider the following
desirable priorities : (1) a sand area ; (2) a
climbing device such as a climber, a play wall
or a piece of play sculpture ; (3) a slide, and
(4) a swing set. Where several playlots are
provided, the equipment selections should be
complementary, rather than all being the same
type. For example, one playlet may include
play walls or a playhouse, while another
playlet may provide a piece of play sculpture.
Also, such a costly but popular item as a spray
pool may be justified in only one out of every
two or three playlets provided .

Number Play space
of requirements,

Equipment pieces ft
Climber .

. . . .
.

. . . . . . . . . .
. 1 10 x 25

Junior swing set (4 swings) . . . . 1 16 x 32
Play sculpture . . . . . . . . . . . . . 1 10 x 10
Play wall or playhouse . . . . . . . 1 15 x 15
Sand area . . . . . . . . . . . . . . . 1 15 x 15
Slide . . . . . . . . . . . . . . . . . . 1 10 x 25
Spray pool lincluding deck) . . . . 1 30 x 36

with colors in harmonious contrast to each
other and the surroundings . Play equipment
may have a central theme, to reflect historical
significance of the area, a storybook land, a
nautical motif or a space flight motif. The
theme may be carried out by constructing re-
taining or separation walls to resemble a corral,
ship, or airplane, and by appropriate design of
such elements as paving, benches, and trash
cans .

Ease of 11Aaintsnancs Equipment should be se-
lected which requires a minimum of mainte-
nance. Purchased equipment should be prod-
ucts of established manufacturers who can
provide a standard parts list . Equipment parts
which are subject to wear should be replace-
able . Color should be impregnated into the
material, if feasible, to avoid repainting . Sand
areas should be surrounded by a retaining wall
and be maintained regularly to remove foreign
objects end loosen the sand as a suitable play
medium .

Supervision Equipment should be selected that
requires a minimum of direct supervision.

Basic Play Equipment

General Play equipment may include swings,
slides, and merry-go-rounds ; various types of
climbers ; balancing equipment such an balance
beams, conduit, leaping posts, and boxes;
hanging equipment such as parallel bars, hori-
zontal bars, and ladders ; play walls and play-
houses ; and a variety of play sculpture forms.
Different types of play equipment should be
provided for preschool children and for
elementary school children to meet the devel-
opmental and recreational needs of the two age
groups .

Playlot Equipment for Preschool Children The fol-
lowing table indicates types, quantities, and
minimum play space requirements for various
types of equipment totaling about 2,800 sq ft ;
this area, plus additional space for circulation
and play space dividers, will accommodate a
full range of playlet equipment serving a
neighborhood containing approximately 50
preschool children (about 165 families) .
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weathering such as sunlight, rain, freezing,
sand, and dust .

4. Cleanliness

	

The surface should be clean
and attractive to participants, it should not
attract or harbor insects or rodents, and it
should not track into adjacent buildings or
cause discoloration to children's clothing .

5. Maintenance Maintenance

	

must

	

be
evaluated not only in light of the cost, but also
of the time when the facility is not available
for use due to repair or upkeep .

6. Safety The safety of the participants is
a primary consideration in selecting a play
surface and should not be compromised for the
sake of economy.
7. Appearance

	

Asurface which has an at-
tractive appearance and harmonizes with its
surroundings is very desirable . Surfacing
materials should encourage optimum use and
enjoyment by all participants, and channel the
activities in an orderly manner by providing
visual contrasts .

Evaluation of Surfacing Materiels
1 . Turf This materiel is generally con-

sidered to be the beat surface for many of the
recreation activities carried on at playlots and
playgrounds . Although turf is not feasible for
play areas having heavy participant use, most
park and recreation authorities recommend
using turf wherever practicable . Underground
irrigation sprinkler systems with rubber top
valves should be specified in areas with
inadequate seasonal rainfall to maintain a
turf cover. Major reasons for using turf are
that it is relatively soft, providing greater
safety than other surfaces, and it has a pleas-
ing, restful appearance with great appeal to
participants . A turf surface is especially
suitable for open and informal play areas for
younger children, and the large field game
areas for sports and general recreation use.

2. Bituminous

	

Concrete This

	

flexible
paving material is the most generally used

Surfacing

General Selection of suitable surfacing ma-
terials for each type of play area and for circu-
lation paths or walks, roads, and parking areas,
should be based on the following considera-
tions:

1 . Function The surface should suit the
purpose and the specific function of the area
(such as surfaces for court games or field
games, and surfaces under play equipment) .
The surface should also be considered from
the basis of whether the area is multipurpose
or single-purpose, end for seasonal or year-
round usage.

2, Economy The factors of economy are
the initial cost, replacement cost, and mainte-
nance cost . Often an initially more expensive
surfacing is the least expensive in the long run
because of reduced maintenance.

3. Durability The durability of the surface
should be evaluated in light of its resistance to
the general wear caused by the participants,
and resistance to extended periods of outdoor

Playground Equipment for Elementary School Children
The following table indicates types, quan-
tities, and minimum play space requirements
totaling about 6,600 eq ft ; this area, plus addi-
tional space for circulation, miscellaneous
elements, and buffer zones, will accommodate
a full range of playground equipment serving
approximately 50 children at one time.

material for paving play areas. The designer
should note that various asphalt grades and
mixes are available, as well as color-coatings
to improve appearance and maintenance . A
suitable mix and careful grade control should
be used to obtain a smooth, even surface, eco-
nomical construction, and little or no mainte-
nance. Bituminous concrete pavement is
especially useful for paved, multipurpose
areas, for tennis, basketball, and volleyball
courts, roller skating and ice skating rinks,
and for walks, roads, and parking areas.

3. Portland Cement Concrete This rigid
paving material is the most favored type of
surface for use in specialized areas where
permanence is desired, and to provide uni-
formity, maximum durability, and little or no
maintenance . A Portland cement concrete
surface is especially useful for court games
requiring a true, even surface, such as tennis
and handball, for shuffleboard courts, roller
skating and ice skating rinks, and for walks,
curbs, roads, and parking areas.'
4. Synthetic Materials Synthetic materials

that have a cushioning effect are being used
by some school, park and recreation depart-
ments, primarily for safety, under play equip-
ment . Several companies have developed suc-
cessful resilient materials which provide
excellent safety surfaces ; these have been
more expensive then the other materials dis-
cussed .

5. Miscellaneous Materials Materials used
for specific areas include sand, sawdust, tan-
bark, or wood chips around and under play
equipment, earth on baseball diamond infields,
and brick, flagstone, or tile on walks and
terraces .

' NOTE :

	

Portland

	

cement

	

concrete

	

and
bituminous concrete surfaces are generally
considered for many of the same uses . Selec-
tion of either one should include appropriate-
ness for the purpose intended, the initia cost,
and long-term cost, at each location .

Number Play space
of requirements .

Equipment pieces ft

Balance beam . . . . . . . . . . . . . 1 15 x 30
Climbers . . . . . . . . . . . . . . . . 3 21 x 50
Climbing poles . . . . . . . . . . . . 3 10 X 20
Horizontal bars . . . . . . . . . . . . 3 15 X 30
Horizontal ladder . . . . . . . . . . . 1 15 x 30
Merry-go-round . . . . . . . . . . . . 1 40 X 40
Parallel bars . . . . . . . . . . . 1 15 x 30
Senior swino sat (B swings) . . 1 30 x 45
Slide . .. . . . . . . . . 1 12 x 35



AREAS & EQUIPMENT

Desirable standards for recreation facili-
ties have been set up by the National Rec-
reation Association and are generally rec-
ognized. Absolute standardization is impos-
sible because of variable factors: climatic
conditions ; population or institutional
needs, habits or preferences ; and available
land or money. Information on these pages
may be used in planning and space alloca-
tion,

Basic general standard for public areas
Is 1 acre of open space per 100 total pop-
ulation, of which 40 to 50 per cent should
be devoted to games or other active recre-
ation. (See also recommendations in sec-
tion on "Apartments.") No set formula has
been established for institutions such as
churches, schools, colleges . Local conditions,
such as extent of participation in organized
athletics, available money, etc., should
govern the choice ; however, ployfields for
elementary and grammar schools may fol-
low schemes outlined below.
Game areas and layouts contained in the

drawings are based on practice of the New
York City Department of Parks. Where
games are subject to official rules, consult
publications of athletic organizations or
other governing bodies .

Types of public recreational areas have
been set up by the National Recreation As-
sociation, based on age groups and urban
or suburban needs.

Surfacing of play areas influences utility,
extent and cost of upkeep, and extent of
playing season . Local materials, climate,
soil, intensity of use and tradition influence
choice of surfacing . In general all areas re-
quire effective surface or subsurface drain-
age or both .

THE PLAYLOT

Playlots are intended for children of pre-
school age and are commonly provided in
densely populated areas as a substitute for
backyard play . They are also provided in
interiors of large blocks in neighborhood or
housing developments, often for nursery
schools .

Size may vary from 6,000 to 10,000 sq
ft for each 100 preschool children .

Location should be centered among pop-
ulation served, and accessible without cross-
Ing traffic arteries . Interior of a block is
Ideal If one block only is served, If avail-
able space is limited, a corner of children's
playground may be used .

Plan elements include. (1) central grass
plot ; (2) areas with shade trees, in which
apparatus and benches are set; (3) hard-
surfaced walkway for wheel toys, veloci-

pedes, etc. ; (4) surrounding low fence or
hedge. Distribution of area may vary with
topography, apparatus included and child
population served . Minimum recommenda-
tions of National Recreation Association are
given in Table l .

CHILDREN'S PLAYGROUNDS

These are intended for children 5 to 15
years old. A subdivision of this type, char-
acterized by smaller area and fewer facili-
ties, is called the Junior or Primary Play-
ground, and is intended for children up to
10 or 11 years.

Size of children's playgrounds ranges
from 3 acres (minimum) to 7 acres. General

recommendation is 1 acre per 1,000 total
population . Two small playgrounds are
usually more satisfactory than one of ex-
cessive size when population served re-
quires a large acreage.

Location is usually in an area developed
for this particular use, adjoining a grade
school, in a neighborhood or large park,
or a portion of a neighborhood playfield.
Maximum radius of area to be served
should preferably not exceed one-half
mile ; in areas of dense population or sub.
ject to heavy traffic, one-quarter mile .

Plan elements may be subdivided into
apparatus section, specialized sports area,
landscaping, and miscellaneous activities .
Areas required ore given in Table 2. Selec-
tion and distribution of areas and equip.

meat should be based on local preference,
space and money available, and topog-
raphy . Guides to selection of individual
game areas or equipment are included in
the footnotes to Table 2 where practi-
cable.

In addition to the usual playground
equipment listed on this page, some spe-
cial equipment intended to stimulate imag-
inative play is now widely used . The ex-
amples following were pioneering efforts
in this field, developed by the New York
City Housing Authority in the late 1940's .
A play boat and a play airplane, included
in the original line of equipment, proved

to be too expensive and too hazardous and

are no longer used . A wide variety of
imaginative playground equipment has

been developed in recent years and is
available from several commercial sources .

Table 2. Children's playgrounds

Type of Equipment Area Capacity
gested

or Area r Unit in Number
(Sq. t.) Children Included

Apparatus
Slide 450 6 1 161
Horizortal Bars 180 4 3(6)

Horizontal Ladders 375 8 2(6)
Traveling Rings 625 6 1
Giant Stride 1,225 6 1
Smell Junglegym 180 10 1
Low Swing 150 1 4 1 a)

High Swing 250 1 64)

Balance Beam 100 4 1
See-saw 100 2 4
Medium Junglegym 500 20 1

Miss . Equip't & Areas
Open Space for Games 10,000 80 1(e)
(Ages 6-1o)

Wading Pool 3,000 40 11e)

Handcraft, QuietGaines 1,600 30 1110

Outdoor Theater 2,D00 30 1
Sand Box 300 15 2
Shelter House 2,500 __30 11a)

Special Sports Areas
Soccer Field 36,000 22 1
Playground Baseball 20,000 20 2
Vo lley Bell Court 2,800 20 1
Basketball Court 3,750 16 1
Jumping Pits 1,200 12 1
Paddle Tennis Courts 1,800 4 24 ")
Handball Courts 1,050 4 2
Tether Tennis Courts 400 2 2(")
Horseshoe Courts 600 4 2
Tennis Courts 7,200 4 21 " )
Straightaway Track 7,200 10 1 1 ")

Landscaping 1e)6,OOD
Paths, Circulation, etc. 1')7,000FHE(a) Minimum desirable.

(b) One or all of these units may be omitted if playground is
not used in conjunction with a school .

(c) May be omitted if sanitary facilities are supplied elsewhere.
(d) May be omitted if space is limited.

Table 1 . Playlots

Area Capacity Sug-
Type of Equipment gested

or Area
per Unit In Number
(Sq. Ft .) Children Included

Apparatus
Junglegym, Jr. 180 10 1
Low Slide 170 6 1-1
Low Swing 150 1 4-8
Low See-saw 100 2 4-8

Miscellaneous

Open Space 48 -50 Varies with pop.
per child to be served
20 per

Block Bldg . child 7-8 per 1
Platform 150 per platform

__ platform
18-20

Sand Box
per child
300 15 1-2per
box ___

Benches & Tables Optional Varies
Shelter for Baby Buggies Optional Varies l
Flag Pole I
Bird Beth In open I

Drinking Fountain
area

1

'Sand bones should be located so as to reserve direct sunlight
part of each day for reasons of senftaaon.
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Figures 1-4 are from A Playground for All Children:
Design Competition Program, NYC DCP 76-13, HUD,
OPDR, August 1976 .
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Fig . 2

	

Kindergarten swing (age 3 to 6) .

Fig . 3

	

Play swing (age 6 to 11) .
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BADMINTON

Material on pp . 1064-1117 from Outdoor Sports Fa-
cilities, Departments of the Army, Navy, and Air Force,
Washington, D.C ., 1975 .

Surface and Drainage

	

Surface is to be concrete
or bituminous material with optional protective
colorcoating for permanent installation . Drainage
is to be end to end, side to side, or corner to
corner diagonally at a minimum slope of 1 in .
i n 10 ft .

Badminton may be played on a turf court for
general recreation use, with surface drainage as
described above at a minimum slope of 2% and
adequate underdrainage.

Recommended Area Ground space is 1620 sq
ft minimum to edge of pavement.

Size and Dimension

	

Singles court is 17' X 44',
doubles court is 20' X 44' with a 5'-0" minimum
unobstructed area on all sides.

Orientation

	

Preferred orientation is for the long
axis to be north-south .

Fig. 1 Badminton court . All measurements for court markings are to the outside of lines except for
those involving the center service line which is equally divided between right and left service courts.
All court markings to be l'/2" wide and preferably white or in color . Minimum distance between sides
of parallel courts to be S'-0". For net post details see Fig. 51 . For surfacing details see Figs . 58 to 61 .

ISOMETRICSHOWING NET
COURTLAVOUT



Surface and Drainage

	

Surface is to be concrete
or bituminous material with optional protective
colorcoating . Drainage is to be end to end, side
to side, or corner to corner diagonally at a mini-
mum slope of 0.02 m in 3.05 m I1 m. in 10
ft.) . See Figs . 59 and 61 .

Special Considerations

	

Safety-Backboard is to
be 1 .65 m from support post. Post may be pad-
ded.

Recommended Area Ground space is 448 m2
minimum to 540 m2 recommended, including clear
space.

Size and Dimension

	

Playing court is 14 X 26 m
with an unobstructed space of 1 m minimum to
2 m recommended on all sides .

Orientation

	

Preferred orientation is for the long
axis to be north-south .

Fig . 2 AAU basketball court . All dimensions are to inside edge of lines except as noted. All lines to
be .05 m (2") wide. Backboard shall be of any rigid weather-resistant material . The front shall be flat
and painted white unless it is transparent. If the backboard is transparent, It shall be marked with a
.OS-m-wide white line around the border and a .45 X .59-m target area bounded with a .OS-m-wide
white line.

Recreation and Entertainment
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BASKETBALL (NCAA)

Fig . 3 NCAA basketball. The color of the lane space marks and neutral zone marks shall contrast
with the color of the bounding lines . The midcourt marks shall be the same color as the bounding lines .
All lines shall be 2 in wide (neutral zone excluded). All dimensions are to inside edge of lines except
as noted. Backboard shall be of any rigid weather-resistant material. The front surface shall be flat
and painted white unless it is transparent. If the backboard is transparent, it shall be marked with a
3-in wide while line around the border and an 18 X 24-in target area . If the backboard is transparent,
it shall be marked with a 3-in wide white line around the border and an 18 X 24-în target area bounded
with a 2-in wide white line .

Recommended Area

	

High School, ground space
is 5040 sq ft minimum to 7280 sq ft maximum.
Collegiate: ground space is 5600 sq ft minimum
to 7980 sq ft maximum.

Size and Dimension Nigh school recommended
court is 84 X 50 ft with a 10-ft unobstructed
space on all sides (3 ft minimum) . Collegiate rec-
ommended court is 94 X 50 ft with a 10-ft unob-
structed space on all sides 13 ft minimum) .

Orientation

	

Preferred orientation is for the long
axis to be north-south .

Surface and Drainage

	

Surface is to be concrete
or bituminous material with optional protective
colorcoating . (See Figs. 59 and 61 .) Drainage
is to be end to end, side to side, or corner to
corner diagonally at a minimum slope of 1 in .
i n 10 ft .

Special Considerations

	

Safety-Backboard and
goal support should have a minimum 32-in over-
hang and post may be padded if desired. Bottom
edge and lower sides of rectangular backboard
must be padded .



Recommended Area

	

Ground space is 2,400 to
3,036 sq ft, including clear space.

Size and Dimension Playing court is 46'-0" to
50'-0" wide and 84'-0" long with an unobstructed
space of at least 3 ft recommended on all sides.

Orientation Preferred orientation is for the long
axis to be north-south.

Surface and Drainage

	

Surface is to be concrete
or bituminous material with optional protective
colorcoating . Drainage is to be end to end, side
to side, or corner to corner diagonally at a mini-
mum slope of 1 in . in 10 ft.

Special Considerations

	

Safety-Backboard sup-
port standard is to be a minimum of 2 ft, prefer-
ably 4 ft, outside of the court area . Post may
be padded .

Fig. 4 Biddy basketball . All dimensions are to inside edge of lines except as noted. All lines shall
be 2 in wide . For surfacing details see Figs . 59 and 61 .

Recreation and Entertainment

BIDDY BASKETBALL



Fig . 5 Goal-Hi basketball. All court markings to be 2 in wide. For surfacing details see Figs. 59 and
61 . Goal-Hi standard may be permanently mounted, removable Rush mounted, or portable as shown.

Orientation Optional.

Surface and DraInage Concrete or bituminous
surface may be used for minimum maintenance,
but a resilient synthetic surface is preferred for
safety and comfort. Minimum slope is 1 in . i n
10 ft for drainage in any direction .

Recommended Area Ground space minimum is
1256 sq ft ; maximum is 2827 sq ft.

Size and Dimension Playing court is to be an
Outer Court circle with a minimum radius of 20'-
0" and a maximum radius of 30'-0", surrounding
an Inner Court circle with a minimum radius of
10'-0" and a maximum radius of 15'-0" .

Recreation and Entertainment

GOAL-HI BASKETBALL



Recreation and Entertainment

BOCCIE BALL

Fig. 6 Roccie . Court markings to be 2-in wide linen tape held in place with metal pins . For surfacing

details see Figs . 58 and 60.

Recommended Area Ground space is 1,824 to
2,816 sq ft .

Sise and Dimension

	

Overall court dimensions are
13'-0" to 19'-6" wide by 78'-0" to 92'-0" long .
Additional space of at least 3'-0" on each side
and 9'-0" on each end is recommended.

Orientation

	

Preferred orientation is for the long
axis to be north-south although it is of minor
importance.

Surfaceand Drainage

	

Surface is to be preferably
turf, although a mixture of sand and clay may
be used . Drainage may be in any direction at
a recommended slope of 1 percent for turf and
level for sand-clay with underdroinage.

Special Considerations Optional low wooden
barrier should be provided at each end and/or
side of court.



Fig . 7

	

croquet court . Arches are 1/2-in die. steel rod-3'/s in wide and 9 in above the ground when in
place . Stakes shall be made of steel and shall be firmly anchored . They shall be 11 in high and set
l'/2 in outside the playing line halfway between the end corners . Boundary lines are marked with strong
cotton twine held by corner staples. Playing lines may be either imaginary or marked with white chalk
or with smaller twine wired close to the ground . For surfacing details see Fig . 58.

Recommended Area

	

Ground space is 3,000 sq
ft .

Sise and Dimension

	

Playing area is 35 X 70 ft,
plus minimum 2 ft-6 in on each end and side .

Orientation

	

Orientation is not critical and may
be adjusted to suit local topographic conditions .

Surface and Drainage Playing surface is to be
turf closely cropped and rolled with a maximum

2 percent slope (preferably level) and adequate
underdrainage .

Recreation and Entertainment

CROQUET



Fig. 8

	

One-wall handball . Court markings 1 1/2-in-wide lines painted white, red, or yellow. For surfacing
details see Fig. 59 . For fence details see Fig. 55 .

Recommended Area Ground space is 1665 sq
ft plus walls and footings .

Size and Dimension

	

Playing court is 20'-0" wide
by 34'-0" long plus a required 11'-0" minimum
width of surfaced area to the rear and a recom-
mended 8'-6" minimum width on each side . Courts
in battery are to be a minimum of 6'-0" between
courts .

Orientation

	

Preferred orientation is for the long
axis to be north-south with the wall at the north
end.

Surface and Drainage Surface is to be smooth
concrete with a minimum slope of 1 in . i n 10 ft
from the wall to the rear of the court.

Special Considerations Fencing-Court area
preferably should be fenced with a 10-ft high
chain link fence.

Recreation and Entertainment

ONE-WALL HANDBALL



Recreation and Entertainment

THREE- AND FOUR-WALL HANDBALL

Fig . 10 Handball court layout-Three-wall . All court markings to be
l ''/a in wide and pointed white, red, or yellow . For surfacing details
see Fig. 59 .

Recommended Area

	

Ground space for four-wall
handball is 800 sq ft, plus walls and footing .
Allow an additional 200 sq ft for three-wall hand-
ball .

Size and Dimension

	

Playing court is 20'-0" wide
by 40'-0" long plus a minimum 10'-0" to the
rear of the three-wall court. Overhead clearance
required is 20'-0" minimum.

Orientation

	

Preferred orientation is for the long
axis to be north-south with the front wall at north
end.

Surface and Drainage Surface is to be smooth
concrete preferably with a minimum slope of 1
in . i n 10 ft from front to rear of the court.

Special Considerations Alternate four-wall
court-Layout is the same as for three-wall with
the exception of a minimum 12'0" high back
wall at the rear of the court (long line) and neces-
sary wall footings . Special provisions for drainage
must be made and access provided through the
back wall for four-wall courts . Fencing-An op-
tional 10-ft-high chain link fence may be provided
at the rear of the pavement for three-wall courts .

1072

Fig. 9 Handball court layout-Four-wall . All court markings to be l'/2

in wide and painted white, red, or yellow. For surfacing details see
Fig. 59.



Recommended Area Ground space is 62 .5 sq

ft .

Size and Dimension

	

Playing court is 5'-0" wide
by 12'-6" long .

Orientation Optional .

Surface and Drainage

	

Surface is to be concrete

or bituminous material with a lateral slope of 1

in . i n 10 ft and a longitudinal slope of 1 in . i n

10 ft minimum .
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Fig . 11 Hopscotch court layout . All lines to be 1 1/a in wide painted with white or black acrylic paint

to contrast with court surface . For surfacing details see Fig. 61 .

Recreation and Entertainment

HOPSCOTCH



Recreation and Entertainment

HORSESHOES

Recommended Area Ground space is 1,400 sq
ft, including clear space .

Size and Dimension Playing court is 10'-0" X
50'-0" plus a recommended 10-ft minimum unob-
structed area on each end and a 5-ft (minimum)
wide zone on each side .

Orientation

	

Recommended orientation is for the
long axis to be north-south .

Surface and Drainage

	

Surface of playing area,
except for boxes and optional concrete walkways,
should be turf . Area should be pitched to the
side at a maximum slope of 2 percent. Elevation
and slant of steel pegs should be between 2 and
3 in and equal .

Special Considerations Boxes are to be filled
with gummy potter's or blue clay . Safety-A 2'-
0"-high backstop should be constructed at the
end of the box to intercept overthrown or bound-
ing shoes .
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Fig . 12 Horseshoe pitching court.



Recreation and Entertainment

ICE HOCKEY

Fig . 13

	

Ice hockey rink . The rink shall be surrounded by a wooden wall or fence known as the "boards"
which shall extend not less than 40 in nor more than 48 in above the level of the ice surface. Ideal 42
in . The surface of the boards facing the ice shall be smooth and free from obstructions . All access
doors to the playing surface must swing away from the ice surface. A protective screening of heavy-
gauge wire or safety glass is recommended above the boards, except for the bench areas, for the
protection of spectators around the rink . The centerline and the two blue lines shall extend across the
rink and vertically to the top of the boards . Surface to be flooded may be sand-clay or bituminous
material (see Fig . 60 or 61) .

Recommended Area

	

Ground space is 22,000 sq
ft, including support area .

Size and Dimension

	

Playing rink is 85'-0" wide
by 200'-0" (minimum 185'-0") long, plus an addi-
tional 5,000 sq ft of support area .

Orientation

	

Preferred orientation is for the long
axis to be north-south .

Surface and Drainage

	

The ice surface should be
level over either sand-clay or bituminous surface .
Provisions for drainage should be made on the
surface beneath the ice and around the rink.

Special Considerations Ice-Unless situated in
northern climates, provisions for artificial ice will
be required .
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Recreation and Entertainment

LAWN BOWLING

Fig. 14

	

Lawn bowling green. Side boundaries of rinks to be marked with a 2-in-wide green linen tape
attached with pins. The four corners of the rinks shall be indicated by pins driven flush with the face
of the bank on each end. Centerline of each rink shall be marked by a pin or number panel. For surfacing
details see Fig . 58 or 60.

Recommended Area

	

Square green with six rinks
is 12,996 sq ft minimum to 17,424 sq ft maximum.

Size and Dimension

	

Square green is 110 ft mini-
mum and 125 ft maximum on each side . Addi-
tional width of 2'-0" minimum to 3'-6" maximum
is required on front, rear, and sides for ditch and
backslope. Rink width minimum is 14'-0", maxi-
mum 19'-0" . Rink length minimum is 110'-0",
maximum 125'-0" .

Orientation Optional .

Surface and Drainage Surface should be of
closely cropped bent grass or sand-clay. Entire
green should be level, with adequate underdrain-
age.

Special Considerations

	

Ditch-Depth minimum 2
in, maximum 8 in below surface of green. Width
minimum 8 in, maximum 15 in .
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Recreation and Entertainment

ROQUE

Fig . 15

	

Roque court. Boundary lines are marked by a light depression in playing surface without raising
adjacent soil . Arches are 5/8-in dia. steel rod, 3-3/8 in wide and 8 in above the surface and set in 8
in X 15 in X 6 in concrete anchors . Stakes are 1/4-in dia. steel, set rigidly in the ground and extending
2 in above the surface . Playing surface should be hard, smooth and level sand-clay (see Fig . 60).

Recommended Area Ground space is 1,800 sq
ft minimum, plus curb .

Size and Dimension

	

Playing court is 30'-0" wide
by 60'-0" long .

Orientation

	

Preferred orientation is for the long
axis to be north-south .

Surface and Drainage

	

Surface is to be level and
sand-clay mixture . Drainage is to be through pe-
rimeter system and/or through underdrains .

Special Considerations Concrete curb is to be
provided on all sides.
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Recommended Area

	

Ground space is 312 sq ft
minimum.

Size and Dimension Playing court is 6'-0" X
52'-0" plus a recommended minimum of 2'-0"
on each side or 4'-0" between courts in battery.

Orientation Recommended orientation is for the
long axis to be north-south .

Surface and Drainage

	

Surface is to be concrete
with a burnished finish . Court surface is to be
level with drainage away from the playing surface
on all sides .

Special Considerations Secure covered storage
for playing equipment should be provided near
the court area .

Fig . 16 Shuffleboard court . All dimensions are to centers of lines and to edge of court . Maximum line
width 1 1/2 in, minimum 3/4 in . Lines and Figures "10," "g," "7," and "10 OFF" should be marked with
black shoe dye or black acrylic paint. Court to be constructed of concrete without expansion joints . A
depressed alley at least 24 in wide, and not less than 4 in deep at midcourf, should be constructed
between courts and on the outside of end courts. The alley should slope 1 in . in the first 6 ft of the
length of the alley from each baseline, then slope to a minimum depth of 4 in at midcourt where a
suitable water drain should be provided .

Recreation and Entertainment

SHUFFLEBOARD



Recreation and Entertainment

DECK TENNIS

Surface and Drainage

	

Surface is to be concrete
or bituminous material with optional protective
colorcoating . Drainage is to be end to end, side
to side, or corner to corner diagonally at a mini-
mum slope of 1 in . i n 10 ft .

Special Considerations Fencing-10-ft-high
chain link fence is recommended on all sides of
the court.

Recommended Area Ground space is 1300 sq
ft including clear space.

Sise and Dimension Singles court is 12'-0" by
40'-0" . Doubles court is 18'-0" by 40'-0" . Addi-
tional paved area at least 4'-0" on sides and
5'-0" on ends is recommended.

Orientation

	

Preferred orientation is for the long
axis to be north-south .

Fig. 17 Deck tennis court. All measurements for court markings are to the outside of lines except for
those involving the center service line, which is equally divided between right and left service court.
All court markings to be 11/2 in wide . Fence enclosure, if provided, should be 1 1/2-in mesh, 11 gauge
chain link. For fence details, see Fig. 55 . For net post details see Fig. 51 or 52. For surfacing details
see Fig. 59 or 61 .
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Recommended area Ground space is 1,800 sq
ft to the playable perimeter fence .

Size and Dimension Playing court is 20'-0" X
44'-0" plus an 8'-0" space on each end and a
5-0" space on each side .

Orientation

	

Preferred orientation is for the long
axis to be north-south .

Surface and Drainage Raised level platform is
normally constructed of treated wood or alumi-
num superstructure with carriage set on concrete
piers to permit construction on slopes . Drainage

is provided by 1/e -in space between 6-in deck
planks or channels . Snow removal is facilitated
by hinged panels (snow gates) between posts
around bottom of perimeter fence .

Special Considerations Tension fencing-12-ft
high, 16-gauge, hexagonal, galvanized, 1-in flat
wire mesh fabric must be provided on all sides
of the court . Lights should be provided, since this
game is played at night throughout the year .
-Heating units with fans under the platform are
used in cold climates . Prefabricated courts are
available from several n,onufaciurers .

1080

Fig . 18 Platform tennis court . All measurements for court markings are to the outside of lines except
for those involving the center service line, which is equally divided between right and left service
court . All court markings to be 2 in wide . Fencing required-12'-0" high with 16-gauge hexagonal,
galvanized 1-in flat wire mesh fabric . For net post details see manufacturers' literature. Net height to
be 3'-1" at posts and 2'-10" at center court.

Recreation and Entertainment

PLATFORM TENNIS



Fig . 19 Paddle tennis court. All measurements for court markings are to the outside of lines except
for those involving the center service line, which is equally divided between right and left service
court . All court markings to be 1 1/2 in wide. Fence enclosure, if provided, should be 1 1/2 in mesh, 11-
gauge chain link. For fence details see Fig. 55 . For net post details see Fig. 51 . For surfacing details
see Fig. 59 or 61 .

Recommended Area Ground space is 3,200 sq
ft minimum to edge of pavement.

Sise and Dimension Playing court is 20'-0" X
50'-0" plus a 15-ft minimum space on each end
and a 10-ft minimum space on each side or be-
tween courts in battery .

Orientation

	

Preferred orientation is for the long
axis to be north-south.

Surface and Drainage

	

Surface is to be concrete
or bituminous material with optional protective
colorcoating . Drainage is to be end to end, side
to side, or corner to corner diagonally at a mini-
mum slope of 1 in . i n 10 ft .

Special Considerations Fencing-l0-ft-high
chain link fence is recommended on all sides of
the court.

Recreation and Entertainment

PADDLE TENNIS
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Recommended Area

	

Ground space is 7,200 sq
ft minimum.

Size and Dimension

	

Playing court is 36 X 78 ft
plus at least 12 ft clearance on both sides or
between courts in battery and 21 ft clearance
on each end.

Orientation Orientation of long axis is to be
north-south.

Surface and Drainage

	

Surface may be concrete,
or bituminous material with specialized protective
colorcoating, or sand-clay . Drainage may be from
end to end, side to side, or corner to corner diago-
nally at a minimum slope of 1 in . i n 10 ft for
pavement and level for sand-clay with under-
drainage .

Special Considerations

	

Fencing-Recommended
10-ft-high chain link fence on all sides .
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Fig. 20

	

Tennis court . All measurements for court markings are to the outside of lines except for those
involving the center service line which is equally divided between the right and left service courts . All
court markings to be 2 in wide. Fence enclosure, if provided, should be 10-ft-high, 11-gauge, 1 3/4 in
mesh chain link . For fence details see Fig. 55 . Minimum distance between sides of parallel courts to be
12'-0" . For net post details see Fig. 52 . For surfacing details see Fig. 59, 60, or 61 .

Recreation and Entertainment

TENNIS



Recommended Area

	

Ground space is 314 sq ft
minimum to circumference of outer circle .

Size and Dimension

	

Playing court is a circle 20'-
0" in diameter. Pole height is 10 ft .

Orientation

	

Recommended axis through playing
zone is north-south .

Surface and Drainage Concrete or bituminous
surface may be used for minimum maintenance,
but a resilient synthetic surface or wood chips
with adequate underdrainage is preferred for
safety and comfort. Minimum slope is 1 in . i n
10 ft for drainage in any direction .

Fig . 21

	

Tetherball court. All measurements for court markings are to center of lines . All court markings
to be 2 in wide. If colorcoating is used, the neutral zones and the playing zones should be of contrasting
colors. For surfacing details see Fig. 59 or 61 .
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Recommended Area Ground space is 4000 sq
ft .

Size and Dimension Playing court is 30 X 60 ft
plus 6 ft minimum, 10 ft preferred, unobstructed
space on all sides .

Orientation

	

Preferred orientation is for the long
axis to be north-south .

Surface and Drainage

	

Recommended surface for
intensive use is to be bituminous material or con-
crete, but sand-clay or turf may be used for infor-
mal play . Drainage is to be end to end, side to
side or corner to corner at a minimum slope of
1 in . i n 10 ft .

Fig . 22 Volleyball court. All measurements for court markings are to the outside of lines except for
the centerline . All court markings to be 2 in wide except as noted . For surfacing details see Figs . 58 to
61 . Net height at center to be: men 8'-0", women 7'-41/4", high school 7'-0", elementary school 6'-6" .
For net and post details see Fig . 53.

Recreation and Entertainment

VOLLEYBALL



RecreationandEntertainmentOFFICIALBASEBALL
Babe Ruth Baseball (13-15 yr and 16-18 yr) ; Senior League Baseball (13-15 yr)

Fig . 23

	

Official baseball diamond. Foul lines, catcher's, batter's, and coach's boxes, next batters circles,
and 3-ft line shall be 2 to 3 in wide and marked with chalk or other white material . Caustic lime must
not be used . Infield may be skinned . For grading and drainage details see Fig. 57. For surfacing details
see Fig. 58 . For backstop details see Fig. 62 .

Recommended Area

	

Ground space is 3.0 to 3.85
acres minimum.

Size and Dimension

	

Baselines are 90'-0" . Pitch-
ing distance is 60'-6" . Pitcher's plate is 10 in
above the level of home plate. Distance down
foul lines is 320 ft minimum, 350 ft preferred .
Outfield distance to center field is 400 ft -I- . For
Senior League Baseball, recommended distance
from home plate to outfield fence at all points
is 300 ft -I- .

Orientation Optimum orientation is to locate
home plate so that the pitcher is throwing across

the sun and the batter is not facing it . The line
from home plate through the pitcher's mound and
second base should run east-northeast .

Surface and Drainage

	

Surface is to be turf . In-
field may be skinned, and shall be graded so
that the baselines and home plate are level .

Special Considerations Backstop is to be pro-
vided at a minimum distance of 40 ft or preferably
60 ft behind home plate.
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Recommended area Ground space is 1 .0 acre
minimum.

Size and Dimension

	

Baselines are 70'-0" . Pitch-
ing distance is 48'-0" . Pitcher's plate is 6 in above
the level of home plate. Distance down foul line
is 175 ft. Outfield distance to pocket in center
field is 225 ft .

Orientation Optimum orientation is to locate
home plate so that the pitcher is throwing across

the sun and the batter is not facing it . The line
from home plate through the pitcher's mound and
second base should run east-northeast .

Surface and Drainage

	

Surface is to be turf . In-
field may be skinned, and shall be graded so
that the baselines and home plate are level .

Special Considerations Backstop is to be pro-
vided at a recommended distance of 20 ft behind
home plate.

Fig . 24

	

Bronco league baseball diamond, Foul lines, catcher's, batter's, and coach's boxes, next batter's
circles, and 3-ft restraining lines shall be 2 in wide and marked with white chalk or other white material .
Caustic lime must not be used . Infield may be skinned. For grading and drainage details see Fig. 57 .
For surfacing details see Fig. S8 . For backstop details see Fig. 62.

Recreation and Entertainment

BASEBALL
Bronco League (9-12 yr)



Recreation and Entertainment

BASEBALL
Pony League (13-14 yr)

Fig. 25

	

Pony league baseball diamond. Foul lines, catcher's, batter's, and coach's boxes, next butter's
circles, and 3-ft restraining lines shall be 2 in wide and marked with white chalk or other white material.
Caustic lime must not be used. Infield may be skinned . For grading and drainage details see Fig. 57.
For surfacing details see Fig . 58. For backslap details see Fig. 62 .

Recommended Area

	

Ground space is 2.0 acres
minimum .

Size and Dimension

	

Baselines are 80'-0" . Pitch-
ing distance is 54'-0" . Pitcher's plate is 8 in above
the level of home plate. Distance down foul line
is 250 ft . Outfield distance to pocket in center
field is 300 ft .

Orientation Optimum orientation is to locate
home plate so that the pitcher is throwing across

the sun and the batter is not facing it . The line
from home plate through the pitcher's mound and
second base should run east-northeast .

Surface and Drainage

	

Surface is to be turf . In-
field may be skinned, and shall be graded so
that the baselines and home plate are level .

Special Considerations Backstop is to be pro-
vided at a recommended distance of 40 ft behind
home plate.
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Recommended Area

	

Ground space is 3 .0 acres
minimum .

Size and Dimension

	

Baselines are 90'-0" . Pitch-
ing distance is 60'-6" . Pitcher's plate is 10 in
above the level of home plate . Distance down
foul line is 300 ft . Outfield distance to pocket
in center field is 350 ft.

Orientation Optimum orientation is to locate
home plate so that the pitcher is throwing across

the sun and the batter is not facing it . The line
from home plate through the pitcher's mound and
second base should run east-northeast .

Surface and Drainage

	

Surface is to be turf . In-
field may be skinned, and shall be graded so
that the baselines and home plate are level .

Special Considerations Backstop is to be pro-
vided at a recommended distance of 60 ft behind
home plate .

Fig . 26 Colt league baseball diamond . Foul lines, catcher's, batter's, and coach's boxes, next batter's
circles, and 3-ft restraining lines shall be 2 in wide and marked with while chalk or other white material .
Caustic lime must not be used . Infield may be skinned . For grading and drainage details see Fig . 57 .
For surfacing details see Fig . 58. For backstop details see Fig . 62 .

Recreation and Entertainment

BASEBALL
Colt League (15-16 yr)



Fig. 27 Little league baseball diamond. Foul lines, cotcher's, batters, and coach's boxes, next batter's
circles, and 3-ft restraining lines shall be 2 in wide and marked with white chalk or other white material .
Caustic lime must not be used . Infield may be skinned. For grading and drainage details see Fig. 57 .

For surfacing details see Fig. 58 . For backstop details see Fig. 62.

Recommended Area

	

Ground space is 1 .2 acres
minimum.

Size and Dimension

	

Baselines are 60'-0" . Pitch-
ing distance is 46'-0" . Pitcher's plate is 6 in above
the level of home plate . Distance down foul line
is 200 ft . Outfield distance to pocket in center
field is 200 to 250 ft optional .

Orientation Optimum orientation is to locate
home plate so that the pitcher is throwing across

the sun and the batter is not facing it . The line
from home plate through the pitcher's mound and
second base should run east-northeast .

Surface and Drainage

	

Surface is to be turf . In-
field may be skinned, and shall be graded so
that the baselines and home plate are level .

Special Considerations Backstop is to be pro-
vided at a recommended minimum distance of
25 ft behind home plate.
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Fig. 28

	

Field hockey playing field. All measurements shall be made from the inside edge of lines marking
boundaries . Solid and broken lines shall be white, 3 in wide and marked with a nontoxic material which
is not injurious to the eyes or skin. For grading and drainage details see Fig . 57 . For surfacing details
see Fig. 58 .

Recommended Area

	

Ground space is 64,000 sq
ft (1 .5 acres) minimum.

Size and Dimension

	

Playing field width is 180'-
0" . Length is 300'-0". Additional area recom-
mended is 10'-0" minimum unobstructed space
on all sides .

Orientation

	

Preferred orientation is for the long
axis to be northwest-southeast to suit the angle
of the sun in the fall playing season, or north-
south for longer periods .

Surface and Drainage Surface is to be turf . Pre-
ferred grading is a longitudinal crown with a 1
percent slope from center to each side and ade-
quate underdroinage. Grading may be from side
to side or corner to corner diagonally if conditions
do not permit the preferred grading.

Special Considerations Goal is to be provided
at each end of the playing field .
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Recommended Area

	

Ground space is 17,600 sq
ft (0.4 acre) minimum.

Size and Dimension Playing field width is 90'-
0" . Length is 160'-0" . Goals are 15'-0" beyond
each end line . Additional area recommended is
6'-0" minimum unobstructed space on all sides .

Orientation Preferred orientation is for the long
axis to be northwest-southeast to suit the angle
of the sun in the fall playing season, or north-
south for longer periods .

Surface and Drainage

	

Surface is to be turf . Pre-
ferred grading is a longitudinal crown with a 1
percent slope from center to each side and ade-
quate underdrainage. Grading may be from side
to side or corner to corner diagonally if conditions
do not permit the preferred grading.

Special Considerations Goal is to be provided
15'-0" behind each end line .

Fig. 29

	

Flickerball field. All measurements should be made from the inside edge of lines marking bound-
aries . Lines shall be white and 3 in wide and marked with a nontoxic material which is not injurious to
the eyes or skin . For grading and drainage details see Fig. 57 . For surfacing details see Fig. 58 .



1092Fig. 30 NCAA football field . Optional goal post may be used in the form of a single metal post set
behind the end zone with a cantilevered horizontal crossbar and two uprights of the same height and
spacing as for dual posts. Pylon to be constructed of soft flexible material, red or orange in color. All
measurements should be made from the inside edge of lines marking boundaries . All field dimension
lines shown must be marked 4 in . i n width with a white, nontoxic material which is not injurious to the
eyes or skin. If cross hatching in end zone is white, it shall be no closer than 2 ft to the boundary
lines . For grading and drainage details see Fig. 57. For surfacing details see Fig. 58 .

Recommended Area

	

Ground space is 64,000 sq
ft (1 .5 acres) minimum.

Size and Dimension

	

Playing field width is 160'-
0" . Length is 360'-0" . Additional area required
is 6'-0" minimum unobstructed space on all sides .

Orientation

	

Preferred orientation is for the long
axis to be northwest-southeast to suit the angle

of the sun in the fall playing season, or north-
south for longer periods .

Surface and Drainage

	

Surface is to be turf . Pre-
ferred grading is a longitudinal crown with a 1
percent slope from center to each side and ade-
quate underdrainage . Grading may be from side
to side or corner to corner diagonally if conditions
do not permit the preferred grading.

Special Considerations

	

Goal posts are to be pro-
vided at each end of the playing field . Pylons
are to be provided as required by rules .

Recreation and Entertainment

FOOTBALL (NCAA)
Pop Warner Junior League Football

PLAYING FIELD LAYOUT



Recommended Area

	

Ground space is 41,200 sq

ft (0 .94 acre) minimum .

Size and Dimension

	

Playing field width is 120'-

0" . Length is 300'-0" . Additional area recom-

mended is 6'-0" minimum unobstructed space on
all sides.

Orientation

	

Preferred orientation is for the long
axis to be northwest-southeast to suit the angle

of the sun in the fall playing season, or north-
south for longer periods .

Surface and Drainage

	

Surface is to be turf . Pre-

ferred grading is a longitudinal crown with a 1

percent slope from center to each side and ade-
quate underdrainage . Grading may be from side

to side or corner to corner diagonally if conditions
do not permit the preferred grading .

Special Considerations

	

Goal posts are to be pro-
vided at each end of the playing field . Pylons

are to be provided as required by rules .
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Fig . 31 Touch and flag football field . Optional gaol post may be used in the form of a single metal

post set behind the end zone with a cantilevered horizontal crossbar and two uprights of the same
height and spacing as for dual posts . Pylon to be constructed of soft flexible material, red or orange
in color . All measurements should be made from the inside edge of lines marking boundaries . All field
dimension lines shown must be marked 4 in . in width with a white, nontoxic material which is not
injurious to the eyes or skin . If cross hatching in end zone is white, it shall be no closer than 2 ft to
the boundary lines . When teams are composed of 9 or 11 players, a field 360'-0" (120-yd .) long with
five 60'-0" (20-yd) zones and two 30'-0" (10-yd) end zones is recommended . For grading and drainage
details see Fig . 57 . For surfacing details see Fig . 58 .

Recreation and Entertainment

TOUCH AND FLAG FOOTBALL



Fig . 32 Driving range.

Recommended Area

	

Ground space for minimum
of 25 tees is 13 .5 acres.

Size and Dimension Minimum length is 900 ft
(300 yd). Minimum width, including buffer area
on each side, is 690 ft (230 yd). Add 12 ft width
per additional tee .

Orientation

	

Preferred orientation is for the long
axis to run southwest to northeast with the golfer
driving toward the northeast.

Surface and Drainage Surface is to be turf
closely mowed in center for ball collection . Side
buffer areas are to be rough cut. Drainage is
to be away from raised tee area and preferably
across the axis of play. Side buffer areas may
rise to help contain stray drives.
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GOLF DRIVING RANGE
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Recommended Area

	

Ground space is 62,650 sq
ft 11 .4 acres/ to 70,000 sq ft (1 .6 acres).

Size and Dimension

	

Playing field width is 159'-
0" to 1 BOA" . Length is 330'-0" . Additional area
recommended is 10'-0" minimum unobstructed
space around entire perimeter of field with barrier
fence, or 20'-0" without fence.

Orientation

	

Preferred orientation is for the long
axis to be northwest-southeast to suit the angle

of the sun in the fall playing season, or north-
south for longer periods.

Surface and Drainage

	

Surface is to be turf . Pre-
ferred grading is a longitudinal crown with a 1
percent slope from center to each side and ade-
quate underdrainage. Grading may be from side
to side or corner to corner diagonally if conditions
do not permit the preferred grading .

Special Considerations Goal is to be provided
45'-0" in front of each end line.

Fig . 33 Playing field for men's lacrosse. Goal net should be cord netting with openings of not more
than 1 1/i in . Bottom of net must be held close to the ground with pegs or staples . Posts to be Ws-in
nominal pipe painted orange and secured to the ground . Lines must be marked with a white nontoxic
material which is not injurious to the eyes or skin . All lines shall be 2 in wide except the center or
offside line which should be 4 in wide. All dimensions are to inside of lines except at centerline . Barrier
fence, 5 or 6 ft high, should be 10'-0" minimum from end and side lines . If not used allow 20-ft space
on all sides. Flexible flag markers shall be placed at the four corners of the field and at each end of
the centerline . For grading and drainage details see Fig . 57 . For surfacing details see Fig. 58 .

Recreation and Entertainment

LACROSSE
Men's
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Recommended Area Ground space is optional
54,000 sq ft (1 .2 acres) to 61,500 sq ft (1 .4
acres) .

Size and Dimension

	

Playing field minimum width
is 150'-0" . Optional length is 360'-0" to 410'-
0" . As in the original Indian game, there are
no definite boundaries or shape for the field of
play, but before a match the officials decide on
the boundaries and declare specified obstructions
out of bounds .

Orientation

	

Preferred orientation is for the long
axis to be northwest-southeast to suit the angle

of the sun in the fall playing season, or north-
south for longer periods .

Surface and Drainage

	

Surface is to be turf . Pre-
ferred grading is a longitudinal crown with a 1
percent slope from center to each side with ade-
quate undercirainage . Grading may be from side
to side or corner to corner diagonally if conditions
do not permit the preferred grading .

Special Considerations Goal is to be provided
45'-0" in front of each end line .

Fig . 34

	

Playing field for women's lacrosse . Goal net should be cord netting with openings of not more
than 1 1/2 in . Bottom of net must be held close to the ground with pegs or staples . Posts and crossbar
shall be of wood, 2 > ; 2 in and shall be painted white. Goals made of pipe and painted white are
considered legal but wooden goals, 2 -~ 2 in, are preferred . All marking lines shall be 2 in wide and
marked with a white nontoxic material which is not injurious to the eyes or skin . Boundary lines are
optional but should be 2 in wide if marked . Optional flag may be placed at the four corners or selected
boundary points . For grading and drainage details see Fig . 57. For surfacing details see Fig . 58.

Recreation and Entertainment

LACROSSE
Women's
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SOCCER
Men's and Boys'

Fig . 35 Playing field for men's and boys' soccer. Goal posts to be pressure treated with paintable,
oil-borne preservative and painted above ground with three coats of white lead and oil . The goolposts
and crossbar shall present a flat surface to the playing field, not less than 4 in nor more than 5 in . i n
width . Nets shall be attached to the posts, crossbar, and ground behind the goal . The top of the net
must extend backward T-0" level with the crossbar. All dimensions are to the inside edge of lines . All
lines shall be 2 in wide and marked with a white, nontoxic material which is not injurious to the eyes
or skin . For grading and drainage details see Fig. 57 . For surfacing details see Fig . 58.

Recommended Area

	

Ground space is 75,250 sq
ft (1 .7 acres) to 93,100 sq ft (2 .1 acres) .

Size and Dimension

	

Playing field width is 195'-
0" to 225'-0" . Length is 330'-0" to 360'-0" . Ad-
ditional area recommended is 10'-0" minimum
unobstructed space on all sides .

Orientation

	

Preferred orientation is for the long
axis to be northwest-southeast to suit the angle
of the sun in the fall playing season, or north-

south for longer periods .

Surface and Drainage

	

Surface is to be turf . Pre-
ferred grading is a longitudinal crown with a 1
percent slope from center to each side and ade-
quate underdrainage . Grading may be from side
to side or corner to corner diagonally if conditions
do not permit the preferred grading .

Special Considerations

	

Goal posts are to be pro-
vided at each end of the playing field .
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SOCCER
Women's and Girls'

Fig. 36 Playing field for women's and girls' soccer . Goal posts to be pressure treated with painted,
oil-borne preservative and pointed above ground with three coats of white lead and oil . The goal
posts and crossbar shall present a flat surface to the playing field, not less than 4 in nor more than 5
in. i n width. Nets shall be attached to the posts, crossbar, and ground behind the goal . The top of the
net must extend backward 2'-0" level with the crossbar . All dimensions are to the inside edge of lines .
All lines shall be 2 in wide and marked with a white, nontoxic material which is not injurious to the
eyes or skin . For grading and drainage details see Fig . 57 . For surfacing details see Fig. 58 .

Recommended Area

	

Ground space is 36,400 sq
ft (0 .8 acre) to 64,000 sq ft (1 .4 acres) .

Size and Dimension

	

Playing field width is 120'-
0" to 180'-0" . Length is 240'-0" to 300'-0". Ad-
ditional area recommended is 10'-0" minimum
unobstructed space on all sides .

Orientation

	

Preferred orientation is for the long
axis to be northwest-southeast to suit the angle
of the sun in the fall playing season, or north-
south for longer periods .

Surface and Drainage

	

Surface is to be turf . Pre-
ferred grading is a longitudinal crown with a 1
percent slope from center to each side and ade-
quate underdrainage. Grading may be from side
to side or corner to corner diagonally if conditions
do not permit the preferred grading.

Special Considerations

	

Goal posts are to be pro-
vided at each end of the playing field .
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SOFTBALL, 12-INCH
Fast and Slow Pitch

Fig . 37

	

Diamond for 12-in softball . Foul lines, catcher's, batter s, and coach's boxes, and 3-ft lines are
2 to 3-in chalk lines. Pitching distance for women's softball to be 40'-0" . For junior player (9-12 yr)
45-ft distance between bases, 35-ft pitching distance . For grading and drainage details see Fig. 57. For
surfacing details see Fig. 58 . For backstop details see Fig. 59 .

Recommended Area

	

Ground space is 62,500 sq
ft (1 .5 acres) to 90,000 sq ft (2 .0 acres) .

Size and Dimension

	

Baselines are 60'-0" for men
and women, 45'-0" for juniors. Pitching distances
are 46'-0" for men, 40'-0" for women, 35'-0"
for juniors . Fast pitch playing field is 225-ft radius
from home plate between foul lines for men and
women. Slow pitch is 275-ft radius for men, 250-
ft radius for women.

Orientation Optimum orientation is to locate
home plate so that the pitcher is throwing across
the sun and the batter is not facing it.

Surface and Drainage

	

Surface is to be turf . In-
field may be skinned . The infield shall be graded
so that the baselines and home plate are level .

Special Considerations

	

Backslap is to be located
at a minimum distance of 25 ft behind home
plate.
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Recreation and Entertainment

SOFTBALL, 16-INCH
Slow Pitch

Fig . 38 Diamond for 16-in softball . Foul lines, catchers, batters, and coach's boxes, and 3-ft lines are
2 to 3-in chalk lines . Baselines for women to be 50'-0" . Pitching distance does not change. For grading
and drainage details see Fig . 57 . For surfacing details see Fig . 58. For backstop details see Fig . 63.

Recommended Area

	

Ground space is 50,625 sq
ft (1 .2 acres) to 75,625 sq ft (1 .7 acres) .

Size and Dimension Baselines are 55'-0" for
men, 50'-0" for women . Pitching distance is 38'-
0" for men and women . Playing field radius from

home plate between foul lines is 250 ft for men,

200 ft for women .

Orientation Optimum orientation is to locate

home plate so that the pitcher is throwing across

the sun and the batter is not facing it.

Surface and Drainage Surface is to be turf . In-
field may be skinned . The infield shall be graded
so that the baselines and home plate are level .

Special Considerations Backstop is to be located

at a minimum distance of 25 ft behind home
plate .

1100
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Recommended Area

	

Ground space is 36,400 sq
ft ( .85 acre( (high school) to 76,000 sq ft (1 .7
acres) .

Size and Dimension

	

Playing field width is 180'-
0" . Length is 300'-0". An additional 30 x 180-
ft out-of-bounds touchdown area is recommended
on each end and unobstructed space of 10'-0"
on all sides . High school field may be 120 ft
wide by 240 ft long .

Orientation

	

Preferred orientation is for the long
axis to be northwest-southeast to suit the angle

of the sun in the fall playing season, or north-
south for longer periods .

Surface and Drainage

	

Surface is to be turf . Pre-
ferred grading is a longitudinal crown with a 1
percent slope from center to each side and ade-
quate underdrainage . Grading may be from side
to side or corner to corner diagonally if conditions
do not permit the preferred grading.

Special Considerations

	

Goal posts are to be pro-
vided at each end of the playing field .

Fig . 39

	

Speedball field . All dimensions are to inside edge of lines . All field markings to be 2 in wide
and marked with a white nontoxic material which is not injurious to the eyes or skin. For grading and
drainage details see Fig. 57 . For surfacing details see Fig. 58 .

PLAYING FIELD LAYOUT

Recreation and Entertainment

SPEEDBALL
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Fig . 40 Playing field for team handball. Team handball goal posts and crossbar are metal or wood
and painted on all sides in two contrasting colors . Goals will be firmly fixed to the ground with hooked
stakes . The goal line between the goal posts is the same width as the posts. All field morkings are 2
in (5 cm) wide and form part of the area they enclose. Lines shall be marked with a white nontoxic
material which is not injurious to eyes or skin . For grading and drainage details see Fig. 57. For surfacing
details see Fig. 58.

Recommended Area

	

Ground space is 11,230 sq
ft ( .25 acre) (1,066 ml).

Size and Dimension Playing field width is 65'-
8" (20 m) . Length is 131'-4" (40 m) . Additional
area recommended is 6'-0" minimum unob-
structed space on all sides .

Orientation

	

Preferred orientation is for the long
axis to be northwest-southeast to suit the angle
of the sun in the fall playing season, or north-
south for longer periods.

Surface and Drainage

	

Surface is to be turf . Pre-
ferred grading is a longitudinal crown with a 1
percent slope from center to each side and ade-

quote underdrainage. Grading may be from side
to side or corner to corner diagonally if conditions
do not permit the preferred grading.

Special Considerations

	

Goal posts and crossbar
are to be provided at each end of the playing
field .

Recreation and Entertainment

TEAM HANDBALL

GOAL POSTS AND CROSSBAR

PLAYING FIELD LAYOUT



Recreation and Entertainment

1/4-MILE RUNNING TRACK

Fig. 41 (a)

	

Plan-layout of a 1/4-mi running track; (b) typical section of track. All distances in lane one
shall be measured upon a line 12 in outward from the inner edge of the track. For events run In lanes
around a turn, all lanes except lane one shall be measured upon a line 8 in outward from the inner
line of the lane .

Recommended Area Ground space is approxi-
mately 4.3 acres.

Size and Dimension

	

Inside radius to face of curb
is 106'-0" . Track width is 32'-0" for eight 4-ft-
wide lanes. Overall width is 276'-0". Overall
length is 600.02 ft.

Orientation

	

The track should be oriented so that
the long axis falls in o sector from north-south
to northwest-southeast with the finish line at the
northerly end.

Surface and Drainage

	

Track surface is to be pref-
erably bituminous material with a hot plant cush-
ion course mix and optional protective colorcoot-

ing . Maximum slopes for the running track are
2 percent (1 :50) inward in the center of curves,
1 percent (1 : 100) inward in the straightways and
0.1 percent (1 :1000) in the running direction.

Special Considerations Drainage must be pro-
vided for the track surface and optional football
field, but will be dependent upon site grading.

1103



Fig . 42 Shot put circle . Throwing circles to be formed of bond iron or steel angle 3 in (76mm) X 2 in
(50mm) x r/4 in (6mm) sunk flush with the ground outside. The surface within the circle to be 3/* in
(2cm) lower than the outside level and surfaced with concrete or similar material . Sector lines to be
white and marked with either cloth tape, held in place with metal pins, or chalk. Shot put stop board
to be made of wood and painted white.

Recommended Area Ground space is 2100 sq
ft minimum.

Size and Dimension Shot put circle is 7'-0"
(2 .134m) in diameter. Throwing sector is 45° an-
gle and 70 ft (21 .33m) minimum radius .

Orientation Preferred orientation is for the
throwing direction to be toward the northeast
quadrant.

Surface and Drainage

	

Surface of inner circle is
to be concrete or similar material . Throwing sector
is to be turf at the same level as the top of the
metal ring .

Special Considerations

	

Stopboard must be firmly
fixed so that its inner edge coincides with the
inner edge of the shot put circle . Sector flags
are required to mark end of landing zone at dis-
tance required by the competition .
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Recreation and Entertainment

HAMMER THROW

Fig . 43 Hammer throw circle and throwing cage. All discus and hammer throws must be made from
an enclosure or cage to insure the safety of spectators. The cage should be C-shaped in plan, the
diameter being 29'-6" (9 .0m) with the opening through which the throw is made 26'-3" (8 .0m) wide .
The height should not be less than 11 ft, but preferably 13'-2" (4 .0m) . A wire cable, or series of metal
struts, is suspended at a height of not less than 11 k above the ground in the shape of a letter C. The
cable or series of struts, is supported in a horizontal plane by eight metal supports made in the shape
of gallows, so that the C shape is formed by seven straight panels, each 9'-0" (2 .74m) wide . Two
movable flaps 7'-7" (2 .3m) are provided at the end of the C shape to afford adjustment for different
throwing sectors . The eight metal supports are set into the ground with spikes or permanent sockets
sunk to a depth of approximately 1 ft (30cm) and held in position with wire ropes. A net 78'-2" (23 .78m)
long and 1 H (0 .3m) wider than the height of the struts, made of cord 0 .5 in (12 .5mm) in circumference
with 2-in (50-mm) meshes is suspended from the wire or metal strut framework with the lower edge
resting on the ground and turned inward. The inner edge should be weighted of intervals with sandbags .
Throwing circles to be formed of continuous band iron or steel angle 3 in (76n+m) x 2 in (50mm) X r/4 in
(6mm) sunk flush with the ground outside . The surface within the circle to be 1/4 in (2cm) lower than
the outside level and surfaced with concrete or similar material . Sector lines to be white and marked
with either cloth tape, held in place with metal pins, or chalk .

Recommended Area

	

Ground space is 33,500 sq
ft minimum.

Size and Dimension

	

Hammer throw circle is 7'-
0" (2 .134m) in diameter. Throwing sector is 60 °
angle and 250 ft (76.20m) minimum radius .

Orientation Preferred orientation is for the
throwing direction to be toward the northeast

quadrant.

Surface and Drainage

	

Surface of inner circle is
to be concrete or similar material . Throwing sector
is to be turf at the same level as the top of the
metal ring .

Special Considerations

	

For safety all throws must
be made from within an approved enclosure or
cage . Sector flags are required to mark end of
landing zone at distance required by the competi-
tion .
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Recommended Area

	

Ground space is 25,500 sq
ft minimum .

Size and Dimension

	

Discus throwing circle is 8'-

2'/2" (2 .05m) in diameter. Throwing sector is 60°
angle and 220 ft (67 .06m) minimum radius.

Orientation Preferred orientation is for the

throwing direction to be toward the northeast
quadrant .

Surface and Drainage

	

Surface of inner circle is

to be concrete or similar material . Throwing sector
is to be turf at the same level as the top of the

metal ring .

Special Considerations

	

For safety all throws must

be made from within on approved enclosure or
cage . Sector flags are required to mark end of

landing zone at distance required by the competi-
tion .
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DISCUS THROW

Fig. 44 Discus throw circle. Throwing circles to be formed of continuous band iron or steel angle 3 in

(76mm) X 2 in (50 mm) X 'h in (6mm) sunk flush with the ground outside. The surface within the circle

to be 3/* in (2cm) lower than the outside level and surfaced with concrete or similar material. Sector

lines to be white and marked with either cloth tape, held in place with metal pins, or chalk .



Recommended Area

	

Ground space is 24,000 sq
ft minimum.

Size and Dimension

	

Runway length is minimum
120'-0"

	

(36.5m).

	

Runway width

	

is

	

13'-l'h "
(4 .0m) . Throwing sector is 30° angle and 300'-
3" (91 .5m) minimum radius .

Orientation Preferred orientation is for the
throwing direction to be toward the northeast
quadrant .

Surface and Drainage Runway may be turf or
specialized bituminous surfacing with a maximum
slope of 1 percent (l : 100) laterally and 0.1 per-
cent (1 :1000) in the running direction. Throwing
sector is to be turf at the same level as the runway
behind the throwing arc.

Special Considerations

	

Foul board is to be pro-
vided at end of runway. Sector flags are required
to mark end of landing zone at distance required
by the competition.
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JAVELIN THROW

Fig. 45 Javelin throw. Sector lines to be white, 2 in (Scm) wide and marked with either cloth tape,
held in place with metal pins, or chalk. Runway may be either turf or bituminous material.
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Recommended Area Ground space is 1500 sq
ft minimum.

Sire and Dimension Runway length is 130'-0"
(39.62m) minimum. Runway width is 4'-0" (1 .22m)
minimum. Landing pit width is 9'-0" (2 .75m) mini-
mum. Landing pit length is 32'-0" (1 Om) minimum.

Orientation

	

Preferred orientation is for the run-
ning direction to be toward the north or northeast .

Surface and Drainage Runway preferably is to
be bituminous material with a hot plant cushion
course mix and optional protective colorcoating .
Maximum slope is to be one percent (1 : 100) later-
ally and one tenth of one percent (1 :1000) in
the running direction . Landing pit is to be sand
at the same elevation as the takeoff board.

Special Considerations Takeoff board is to be
of wood and must be fixed immovable in the
runway .

Fig. 46

	

long jump and triple jump . The edge of the takeoff board nearest the landing pit shall be the
scratch, or foul line. The construction and material of the runway shall be extended beyond the takeoff
board to the nearer edge of the landing pit.

Recreation and Entertainment

LONG JUMP AND TRIPLE JUMP



Fig . 47

	

Pole vault. Any style of uprights or standards may be used, provided they are rigid and supported
by a base not to exceed 4 in. i n height above the ground . The crossbar shall rest on round pins which
project not more than 3 in (75mm) of right angles from the uprights and have a maximum diameter of
lh in (12mm) . The crossbar shall be of wood or metal and triangular or circular in section with flat
ends. Each side of the triangular bar shall measure 1 .181 in (30mm) and the diameter of the circular
bar shall be 0.984 in (25mm) minimum, 1.181 in . (30mm) maximum. Length shall be 12'-8" (3.8m) minimum,
14'-10" (4 .52m) maximum.

Recommended Area Ground space is 1500 sq
ft minimum.

Size and Dimension Runway length is 125'-0"
(38.1 Om) minimum. Runway width is 4'-0" (1 .22m)
minimum. Vault pit width is 16'-0" (5m) minimum
and depth is 12'-0" (3 .66m) minimum to 16'-0"
(5m) preferred . Height of material in jumping pit
is 18 in (0 .46m) minimum to 36 in (0 .92m) pre-
ferred, with a connecting apron of the same mate-
rial and decreasing height around the vaulting
box.

Orientation

	

Preferred orientation is for the run-
ning direction to be toward the north to east-
northeast .

Surface and Drainage

	

Runway preferably is to
be bituminous material with a hot plant cushion
course mix and optional protective colorcoating .
Maximum slope is to be 1 percent (1 : 100) later-
ally and 0.1 percent (1 : 1000) in the running direc-
tion .

Special Considerations Pole vault box must be
immovably fixed in the ground with its entire front
edge flush with the front edge of the jumping
pit. Jumping pit is to be filled with a resilient
spongelike rubber or other synthetic material .
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Recreation and Entertainment
HIGH JUMP

Fig. 48 High jump . No point within the takeoff area may be higher than the point of measurement.
The horizontal supports of the crossbar shall be flat and rectangular, 1!/h in wide and 2-s/1 in long .
The uprights shall extend at least 4 in (100mm) of all heights above the crossbar. The crossbar shall
be of wood or metal and triangular or circular in section with flat ends . Each side of the triangular bar
shall measure 1.181 in (30mm) and the diameter of the circular bar shall be 0.984 in (25mm) minimum
or 1.181 in (30mm) maximum.

Recommended Area

	

Ground space is 4,000 sq
ft minimum.

Size and Dimension

	

High jump runway is 50 ft
(15.24m) radius semicircle . High jump pit width
is 16 ft (5m) by 8 ft (2 .5m) depth minimum. Height
of material in jumping pit is 12 in (0 .30m) mini-
mum. Takeoff area is 10'-0" (3m) radius semicircle
with centerpoint directly under center of crossbar,
and no point within this area may be higher than
point of measurement.

Orientation Preferred orientation is for the di-
rection of jumping to be toward the north to east-
northeast .

Surface and Drainage Runway preferably is to
be constructed of bituminous material with an
optional synthetic surface . Surface should be level
and unvarying within its arc of 180° .

Special Considerations

	

Jumping pit is to be filled
with a resilient spongelike rubber or other syn-
thetic material .
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Fig . 49

	

Archery target range. Space behind and to either side of the range to be clear and free from
hard objects. Background behind targets to be preferably dense trees, natural or manmade hills or
protective shields. Range to be sited on fairly level land, free from obstructions, preferably sheltered
from high winds and oriented to north --!: 45°. Standard rounds for adults, 30-100 yd . Standard rounds
for juniors, 20-50 yd . Target may be mounted on a round butt of spirally sewn straw or rush supported
by a portable softwood target stand. Colors may be painted on an oilcloth cover.

Recommended Area

	

Ground space is 28,600 sq
ft minimum (0 .65 acre).

Size and Dimension

	

Shooting range is 300'-0"
long by 10'-0" wide minimum, 15'-0" desirable,
between targets . Roped clear space on each side
of range is 30'-0" minimum. Roped clear space
behind targets should be at least 90'-0" (45'-
0" with bunker) .

Orientation

	

Range should be located so that the
archer is facing north ± 45°.

Surface and Drainage

	

Surface is to be turf and
free from obstructions or hard objects . Drainage
is to be preferably from side to side to maintain
a constant, relatively level, elevation between the
target and the archer at the various shooting
distances .

Special Considerations

	

Target is to be provided
as prescribed for official competition . Conspicu-
ous signs should be provided to the side and
rear to warn people of the range.
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INTERNATIONAL SHOOTING UNION AUTOMATIC TRAP

Fig. 50 Automatic trap .

Recommended Area

	

Allow 15 acres for a single
field .

Size and Dimension

	

Walks and structure occupy
an overall area approximately 60 ft deep by 45
ft wide . Shooting stations may be 36 to 40 in
square .

Orientation

	

Preferred orientation is for the cen-
terline through shooting station # 3 to run north-
east-southwest with the shooter facing northeast .

Surface and Drainage

	

Shooting stations are to
be Portland cement concrete (PCC . Walkways
may or may not be paved. Shooting area and
75- to 82-yd-radius minimum cleared area are
to be turf. The 300-yd-radius shotfall danger zone

outside of the cleared area may be turf or water
or left in natural condition, and the entire field
should be located in a relatively flat area with
an open background .

Special Considerations If shooting is entirely
over land, there should be safety provisions for
fencing, posting of warning signs, and clearing
away of concealing brush . If shooting is over
water, warnings posted on buoys or other signs
are required and the trap house should be back
far enough from the water's edge to permit re-
covery of unbroken targets . The trap-house roof
must be on the same level as the shooting stations .
Contact the National Rifle Association for infor-
mation on trap-house construction and trap ma-
chines .
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Fig. 53 Volleyball . A 2-in-wide vertical tape marker should be fastened on each side of net directly
over court sidelines.

Fig. 52 Tennis .

Fig . 51

	

Badminton and paddle tennis.

Recreation and Entertainment

FIXED NETS AND POSTS
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Layouts and details on this page are recommendations
based on analysis of current construction techniques and
manufacturers' equipment lines and should be utilized
as a guideline in obtaining the appropriate product from
local suppliers and manufacturers .

Fig . 55

	

Typical fence . Different mesh and gauge sizes of chain link fabric are shown
in notes on layout drawings for each sport.

Fig . 56

Recreation and Entertainment

FENCE ENCLOSURES

Fig . 54

	

Double gate layout shown is for information as to type and designation . In so for as possible,
gate details shall be of the manufacturer's standard design . A single pedestrian gate may be used .
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Court Surfaces

	

Paved playing surfaces should be
in one plane and pitched from side to side, end
to end, or corner to corner diagonally, instead
of in two planes pitched to or from the net. Mini-
mum slope should be 1" in 10'-0" . Subgrade
should slope in the same direction as the surface .
Perimeter drains may be provided for paved
areas. Underdrains are not recommended beneath
paved areas.

Playing fields

	

Preferred grading for rectangular
field is a longitudinal crown with 1 percent slope

from center to each side. Grading may be from
side to side or corner to corner diagonally if condi-
tions do not permit the preferred grading. Subsoil
drainage is to slope in the same direction as the
surface. Subdrains and filter course are to be
used only when subsoil conditions require . Where
subsoil drainage is necessary, the spacing of sub-
drains is dependent on local sail conditions and
rainfall . Subdroins are to have a minimum gra-
dient of 0.15 percent . Baseball and softball fields
should be graded so that the bases are level .

Fig. 57

	

Grading and drainage . See figure on individual sports for height of pitcher's plate above home
plate. It is preferable that the baselines be level . If the diamond must pitch, the average slope shall
be 2.0 percent from first base to third base or vice versa. The minimum slope for drainage on turf
areas outside the skinned area is 1.0 percent when adequate subsoil drainage is provided. The maximum
is 2.5 percent .

Recreation and Entertainment

TYPICAL GRADING AND DRAINAGE DETAILS
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Concrete (Fig. 59) Minimum compressive
strength : 2,50016. Reinforcing : 6X 6-in #6gauge
welded wire fabric. Minimum thickness 4 in. Ex-
pansion joints are to be provided as required
and doweled 2'-0" O.C . with 3/4-in dia-
meter X 2'-0" long dowel coated on one end
to prevent bonding. Joint is to be filled with a
3/4-in foam or preformed bituminous filler and
sealed with polysulfide joint sealant . Sand filter
course : minimum 6-in deep required .

Bituminous Material (Fig . 61)

	

Base: 4-in minimum
stabilized aggregate base course over minimum
6-in filter course . Surface-minimum 2 1/2 in . i n
two lifts : 1 1/2 -in leveling course of bituminous con-
crete and 1-in surface course of bituminous con-
crete. Sealcoat : on smooth asphalt surface apply

protective colorcoating at the manufacturer's
recommended rate .

Sand-Clay (Fig. 60)

	

Filter course, 4 to 6 in, may
be omitted if local soil conditions are suitable .
Base course : minimum 3 in of 1'/2 -in crushed stone
choked with Y4 to Y2 in of crushed fines . Surface
course-minimum 4 in . i n two lifts : 3-in clay
screened through 1-in mesh with a 1-in surface
lift of j sharp sand and % clay-silt screened
through Y4 -in mesh .

Natural Turf (Fig. 58)

	

Subgrade to pitch in the
same direction as the surface and slope to under-
drains . Filter course, 4 to 6 in, is to be used
only when subsoil conditions require. Topsoil 6
in minimum, or prepared soil mix 8 in minimum.

Fig. 60 Sand clay playing surface . Fig. 61

	

Bituminous playing surface.

Recreation and Entertainment

TYPICAL PLAYING SURFACES



Fig. 63

Fig . 64
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Fig. 62
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MOVIE THEATERS

By BEN SCHLANGER, Architect

Theater Consultant

Design requirements for cinemas, includ-

ing auditory and visual considerations

combined with showmanship and economy

of structure, call for a type of building en-

tirely distinct from stage theaters. The suc-

cess of a commercial cinema depends on

its ability to present good films in an effec-

tive manner, affording the maximum vol-

ume of patronage at admission prices that

will insure an adequate profit . All patrons

expect proper vision of the screen image,

true reproduction of sound effects, and such

comforts as will enable them to give un-

divided attention to the presentation .

LOCATION

The location of the cinema site is deter-

mined by its accessibility, land costs, park-

ing facilities, and potential patronage . Big

shopping centers have large parking areas

that are generally unused in the evening,

and may therefore be desirable locations

for motion picture theaters,

SIZE

Home television and new systems of mo-

tion picture projection have brought about

new criteria for determining optimum seat-

ing capacities for motion picture theaters .

Home television has greatly reduced the

need for the large-capacity (over 1,500

seats) "movie palaces" in urban locations,

and also for the small motion picture

theater in rural communities . These changes

in circumstances place the cinema in some-

what the same category as the other dra-

matic arts of the living stage theater, where

the success of any one production depends

on its quality or unusual character . The new

systems of picture projection add a new

dimension or an unusual character to a

film, but they cannot be depended upon

alone to draw the large patronage enjoyed

in the era prior to home television .

Technically, the larger screens, wider

films (70 mm), and new optical systems

(such as Cinemascope) make possible an

increase in the size of the audience that

can see the film at one time . The increasing

competition of home television, however,

has made it almost impossible to profit

from the potentially larger audience . Re-

duced patronage and high film-production

costs have resulted in higher admission

prices, which, in turn, tend to reduce fur-

ther the size of the audience .

It has only recently been realized that

there is a distinct advantage in having a

relatively small audience with a maximum-

size projected picture . The psychological

effect that is thus created is that of "pic-

ture dominance," or an "at-the-scene feel-

ing" for the viewer . Under these condi-

tions, the picture practically fills the view-

er's central range of vision (approximately

60 deg), and the distraction of the audi-

torium shell is greatly minimized .

Two distinct types of motion picture

theaters have now developed . First is the

general type of theater, catering to the

more popular taste in films and requiring

capacities of from 600 to 1,500 seats . The

larger units must have a choice location

with an adequate population to draw from

and adequate parking facilities .

The second type has acquired the label

"art theater ." These small theaters are

found mostly in the larger cities and in

the university towns where there is a more

sophisticated audience . Foreign films and

the better U .S . films are shown in these

theaters . They usually prove profitable at

capacities of from 400 to 900 seats, and

often command the highest admission

prices .

SHAPE AND SIZE OF PROJECTED PICTURE

Picture shape and viewing patterns are

determined by fixing visual standards that

enable each viewer to see the picture

satisfactorily . The picture must appear un-

distorted, its view must be unobstructed,

and its details discernible .

The average width of the projected pic-

ture, which was about 18 ft in 1938, has

now approximately doubled for the 35 mm

Cinemascope and 70 mm film systems, in-

troduced in 1953 . The quality of the pro-

jected picture affects the size and shape of

the seating pattern . The quality of the pro-

jected picture varies with the size of the

film used, however, and unfortunately most

theaters still use more than one film size

and projection system . Although picture

widths have increased, the width of stand-

ard 35 mm film has not ; consequently, when

35 mm film is used, the seats nearest the

screen are less acceptable because film

graininess becomes visible from these lo-

cations . When 70 mm film is used, the seats

nearest the screen become desirable since

film graininess is greatly reduced and these

seats enable the viewers to experience the

dramatic impact of "picture dominance ."

A more nearly ideal motion picture thea-

ter could be designed if only one type of

projection system and film width were used .

For the best compromise design, to provide

for all of the current systems and film

widths, the following general guide may

be used :

l . The first row of seats should be no

closer to the screen than a position deter-

mined as follows : The angle formed with

the horizontal by a line from the top of

Fig . 1 .

	

Method of determining minimum distance from screen

to first row of seats

Fig . 2 .

	

Maximum viewing distance and maximum width

of seating pattern

111 8
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MOVIE THEATERS

the projected picture to the eye of the

viewer in a front-row seat, should not

exceed 33 deg . (The top level of the pro-

jected picture should be the same for all

systems of projection in a given oudi-

torium .) See Fig . 1 .

2. The maximum viewing distance should

be no greater than twice the width of the

widest picture to be projected (Fig . 2) .

3 . The width of the seating pattern

should vary from 1 times the widest pro-

jected picture at the first row to 1 .3 times

of the row farthest from the screen (Fig . 2) .

The resultant shape will be less rectangu-

lar than the long narrow theaters of the

past, which are more economical to build

but are unfortunately not well suited for

the new systems of projection .

The seats nearest the screen will remain

acceptable for use if the following gen-

eral rule is followed : Projected picture

widths should not exceed 35 ft for stand-

ard 35 mm film, 45 ft for Cinemascope 35

mm film, and 65 ft for 70 mm film . (See

later notes regarding modification of these

widths in connection with picture masking .)

In some instances in which a large seat-

ing capacity is desired, it is necessary to

resort to a balcony in order to avoid the

excessive viewing distance that would

otherwise develop .

SCREENS AND PROJECTION OPTICS

Projection angle is the angle formed with

the horizontal by a line from the projection

lens to the midheight of the projected pic-

ture . Because of the increased picture width

and screen curvatures recently introduced,

it becomes increasingly important to have

a minimum projection angle (0 deg is ideal

but usually impossible) . The angle should

not exceed 10 deg and should be kept as

low as possible in order to have a minimum

distortion of picture detail .

A slight curvature in the width of the

screen and semimatte screen surfaces are

used to increase screen light reflection and

to provide better dispersed screen illumina-

tion . This extra light is necessary for the

larger screen sizes . The curvature should

have a radius equal to about l'/, times the

projection distance .

PROJECTION LENSES

When a new theater is proposed it is

important to determine at the outset the

lens requirement for the various film sys-

tems to be projected . This information will

determine the location of the projection

room . The better lenses have greater focal

lengths and require longer projection dis-

tances .

111 9

FLOOR SLOPES AND SEATING

In the design of floor slopes and upper

level steppings for cinema seating, it is

necessary to establish the physical dimen-

sions of the seated patron (Fig . 3) and

standards for vision of the screen image .

Most important is elimination of objection-

able screen obstruction caused by persons

seated in front of the viewer . For best

dramatic impact, the bottom of the pro-

jected picture should be as close as pos-

sible to the floor under the first row of

seats (Fig . 4) . This in turn will require a

more steeply pitched floor slope under the

seats, and will eliminate the possibility of

an upper tier of seats, which would have

to be too steep in pitch .

The slope of the main-floor seating

would also be increased for one-row vision .

One-row vision provides unobstructed vis-

ion over the heads of persons in the row

immediately ahead . Two-row vision is not

ideal, but it is acceptable and permits

milder slopes and the inclusion of an upper

level of seats . Two-row vision is made more

acceptable by staggering the seats to per-

mit a view between the heads of the per-

sons in the row immediately in front . With

two-row vision the heads of all persons

two or more rows in front will not obstruct

any view of the screen . Two-row vision is

further improved by using the widest chairs

(and therefore the widest space between

heads) in the rows nearest the screen . (See

Fig . 5 .) The view between heads is usually

too narrow in the front rows where two-row

vision is used . Minimum seat widths should

be 20 in . for the rows farthest from screen .

PICTURE MASKING

The most common method for masking

the projected picture is to use a matte

black surround . This is the simplest and

least expensive way to absorb the fuzzy

edges of the projected picture . These mask-

ings may be in the form of a curtain that

can be adjusted to mask various picture

widths .

Another method is to use specially de-

signed walls and ceiling that meet the pic-

ture edges . Instead of black trim, the mask-

ing is luminous from light reflected from

the screen and blends with the projected

picture . The author has designed several

of these installations that have proved most

satisfactory . Eye fatigue is reduced and

greater dramatic impact is obtained .

If Cinemascope and 70 mm film are to

be used in one theater, the luminous mask-

ing frame must be the same size for both

systems, in which case a compromise is

made by accepting a somewhat larger

Cinemascope picture and a somewhat

smaller 70 mm picture .

A compromise in the aspect ratio of the

screen shape must also be made . The as-

pect ratio for 70 mm screen is 1 to 2 .22

(height to width) . For Cinemascope, the as-

pect ratio is 1 to 2 .34 . The Cinemascope

frame con be cropped in the projector

aperture to conform to the 1 to 2 .22 aspect

ratio without any meaningful loss of Cine-

mascope picture material .

The shape of the architectural light box

in front of the screen requires special study

for each seating, projection, and screen

pattern .

Fig . 5 .

	

Methods of obtaining wider

spacing for chairs nearest screen

lfaximum spacing for first
row is 26 in .

Fig . 4 .

	

Height of screen above floor

at first row of seats
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THEATER AUDITORIUM FLOOR SLOPES

Unit of reference in motion picture theater design
is projection screen width, W Distance from
screen to first row of seats should be no less
than 1 W Best viewing distance is zone 3 W
to 4 W; next in desirability are areas 2 1/2 W
to 3 W,and4 Wto4'/2 W.

In theater of 22 rows, a screen 11 ft high by
15 ft wide is good for maximum viewing distance ;

variable step heights necessary with aligned seat-
ing . When steps are used, if uniform height (fixed
by rear rows) is adopted as standard, slope in-
creases, and stadium type scheme results .
Elevated stadium type is useful to permit space
beneath for passage and services .

Drawings show all levels in relation to datum
line, lowest point of floor. All pitches and rises
noted in inches and decimal parts of on inch .

hence, first row of seats should be about 15 ft
from screen . Recommended row spacing at least
34 in back to back .

Upward floor slope should start as far back
from screen as possible, since slopes greater than
3 in between rows require risers. In diagrams
shown (Figs . 6, 7, and 8), staggered seating, ex-
cept in first rows of reverse-pitch schemes, reduces
rear floor slope by half, and avoids dangerous

Fig . 6

	

Single-slope auditorium . On ground sloping 3 ft or more downward toward screen . Without stag-
gered seats, risers required starting tenth row.

Fig . 7

	

Double-slope auditorium . On level ground, or on ground sloping less than 3 ft in any direction .
First six rows aligned to allow view of entire screen .

Fig. 8 Double-slope auditorium with stadium. On level ground or on ground sloping less than 3 H in
any direction . Seats in of least first six rows aligned. Crossover under first few rows of stadium saves
seating area . Staggered seating and minimum clearance in crossover prevent intermediate steps.

Time-Saver Standards : A Handbook of Architectural
Design, 2d ed ., McGraw-Hill Book Co ., New York, 1950 .
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Fig . 10 Circulation diagram, showing relation of
street lobby, foyer, and auditorium doors .

In considering the utilization of screen-

reflected light, it is important that areas

immediately surrounding the screen should

not cause a lack of clarity in the projected

image . Surfaces closest to the screen can

be shaped, finished, and related to the

screen surface so as to enhance the pic-

ture .

Emergency lighting generally must be

provided separately . Where separate serv-

ice lines are available, one may be used

with an emergency motor generator . Alter-

native means of providing energy are bat-

tery systems kept charged automatically,

gasoline, Diesel or gas engine generators,

water turbines, and the like.

Exit signs are connected to the general

emergency lighting circuit and should be

legible from any point viewed . Lettering is

usually a minimum of 8 in . high . All circula-

tion areas, including foyers, lounges, and

lobbies should likewise be on the emer-

gency circuit .

TICKET BOOTHS

The location of the ticket booth depends

on the space available, the character and

direction of street and pedestrian traffic,

and the volume and habits of patronage .

The ticket booth may be isolated (as an

island), centered, or included in the corner

of the entrance . It should, of course, be

readily identified with its function . In met-

ropolitan areas, ticket booths are almost

universally placed as close to sidewalks as

building codes permit in order to attract

casual passers-by . In suburban and other

centers where patrons leave their homes

with the express purpose of attending the

cinema, ticket booths may be removed from

sidewalk lobbies and placed either within

secondary lobbies or in foyers . It is pos-

GENERAL LIGHTING

The lighting of a cinema auditorium

serves three separate functions : (1) Emer-

gency exit and mood lighting, used during

screen presentation ; (2) Lighting needed

during intermissions ; and (3) Lighting of

sufficient intensity for making announce-

ments, clearing the house, or other rare

occasions .

Types and sources of light for these

needs are as follows : (1) Light reflected

from the screen, of varying intensity de-

pendent on film density ; (2) Wall and ceil-

ing surface illumination by standard lamps

or tubes installed on the surface to be il-

luminated ; and (3) Light projected on walls,

ceiling, or audience from remote or con-

cealed positions . All lighting normally re-

quired during the presentation is supplied

in the front half of the auditorium by

screen-reflected light . The rear portion must

be illuminated by other light sources,

placed so that the source is not within the

spectators' normal range of vision . Place-

ment choices are : first, at the junction of

ceiling and side walls ; second, on the ceil-

ing ; and third, on the side walls . The side

walls rarely offer an acceptable location

because, here, even low intensities are

often objectionable .

Lighting during a performance should

consist of a low-intensity, evenly diffused

bath of light completely covering all sur-

faces in view, rather than either complete

darkness or spotty lighting .

ROW SPACING AND AISLES

Minimum spacing between rows should

be 34 in ., with 1-in .-thick chair backs .

Greater chair-back thickness is wasteful

and unnecessary. Where 40 to 42 in . can

be used for row spacing, many building-

code authorities permit the elimination of

all longitudinal aisles other than the aisles

against the side walls . These codes, how-

ever, require frequent exit doors along the

wall aisles for this type of seating . The

capacity is about the same for the 34- and

40-in . spacing because of the different

aisle arrangement .

The 40 " în . seating scheme is sometimes

termed "continental seating" because of its

popularity in Europe . The extra comfort

and safer egress afforded by this arrange-

ment account for its increasing use . (See

Fig . 9 .)

SCREENS

All screens are perforated to allow for

sound transmission from speakers placed

behind the screen . (A depth of 5 ft should

be orovided behind the screen for the

speakers .) All screens are vinyl plastic with

a diffusive surface or a coated surface to

increase light reflection . Lenticulated

screens are also available . The screen ma-

terial must be selected in accordance with

the shape of the seating pattern and the

strength of the projector light source .

Cinema at Turku, Finland ; Erik Bryggman, architect . Mini-
mum row spacing of 40 in . is required . Afore seats can be
used in width to conform to larger screen requirements .

Fig . 9

	

Example of "continental seating ."
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sible to adopt a continental custom-use of
an open counter located conveniently to
the manager's office-in an effort to
achieve an "intimate" atmosphere . When
operated by only one person an area
approximately 4 by 4 by 8 ft is adequate ;
for larger theaters, where there are gener-
ally two ticket sellers, clearances are re-
quired .

Heating is often provided from the
theater heating system if the theater cellar
extends under the ticket-booth space. Al-
though electric heaters are sometimes used,
they are not always satisfactory because
they concentrate great amounts of heat in
single spots without providing general
heating. Natural ventilation is usually pro-
vided by ventilators in roofs and louvers in
doors. Occasionally air-conditioning duels
are run to booths from theater systems .
Space is required for change makers and
electrically or manually operated ticket dis-
pensers . It is almost universal practice to
install an outside telephone for the attend-
ant's convenience in answering calls about
the program . This telephone is usually con-
nected to another in the manager's office,
with a two-way signal .

LOUNGES AND TOILLTS

Lounge areas, on either level, serve to
separate the toilets from the theater seat-
ing. For capacities of over 600 seats, at
least two lounge areas should be provided
and arranged so as to be partially or wholly
visible from the lobby, foyer, or circulating
areas. It is also desirable to have some
part of the lounge command a view of
both seating and screen in order that wait-
ing patrons may follow seat availability as
well as performance progress .

Recommended minimum toilet fixture re-
quirements are as follows :

Local codes, of course, will govern .

PROJECTION ROOMS

The usual code requirements are 48 sq
ft for the first projection machine and 24
sq ft for each additional projector . Dimen-
sions based on necessary clearances around
projectors are given in Fig. 11 .

Rewinding : Although at least one state
law requires that film rewinding be done in
the projection room, a separate rewind
room adjacent to the projection room is
usually considered advisable. Rewinding is
done on a small table; observation ports
opening to both the projection room and
the auditorium permit a single operator to
supervise a presentation easily while re-
winding used film .

Film storage Up to 12,000 ft of film is
usually permitted to be stored in metal
containers . Film safes are required for
greater amounts, 24,000 ft being the usual
maximum . The location should be conven-
ient to the rewind table.

Key

a . Line fuses
b. Line switch
c . Line switch
d . Panel box (d-c)
e. Panel box (a-c)
f . Motor starter
g. Booth exhaust blower control and pilot
h . Dimmer
j . Light switch
k. Arc blower switch
m. 15A Duplex receptacle (twist lock)
n . Signal buttons
p. Sound control
q. Amplifier
r. Vaporproof fixture
s . TA receptacle
I . Interphone
u. Fuse link support for steel fire shutter
v. Blower receptacle

Fig. 11

	

Plan of projection room and elevation of wall toward auditorium.

Theater capacity Men Women
Up to 400 seats 1 basin 1 basin

1 toilet 2 toilets
1 urinal

400-600 seats 2 basins 2 basins
2 toilets 3 toilets
2 urinals

600-1,000 seats 2 basins 2 basins
2 toilets 4 toilets
3 urinals
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Handicapped Seating

Fig . 12

	

Wheelchair seating space at aisles. Sight lines may be interrupted by wheelchair person because

wheelchair seat is higher than fixed seats . This may be overcome by diagonal or other chair arrangement.

WHEELCHAIR PROJECTS APPROXIMATELY

	

Fig. 14 Wheelchair seating space of back wall.
If back wall is held 18 in away from top of seatback,

16" INTO CROSS AISLE . CROSS AISLE

	

wheelchair can park as shown without blocking

WIDTH SHOULD ALLOW EXTRA SPACE .

	

raw .

t-- CROSS AISLE -----t
Fig . 13

	

Wheelchair seating space at cross aisle .

LEG BRACES LOCK IN
STRAIGHT LEG POSITION
UNTIL PERSON SITS 4
PELEASES LOCK ALLOWING
&NEE TO SENDREOUIEES
18'-L4 IN FRONT OF SEAT .

STAGGERED SEATING, CAN
PROVIDE &DE(PUATE SPACE
FOR AMBULANT HANDICAPPED
SCAT BEHIND IWSZT ROW

SHOULD BE 14"WIDE
MINIMUM TO ALLOW EXTRA
SEAT WIDTH FOR LEC,BRACES .
SEATS BEHIND WHEELCHAIR
SPACE AND AT CROSS
AISLES ALSO ALLOY)
SPACE FOR PERSONS WITH
LEG BRACES .(SEE ABOVE)

Fig . 15 Seating space requirements for braces and crutches .
An illustrated Handbook of the Handicapped, Section

of the North Carolina State Building Code . 1977, Ronald
Mace, AIA and Betsy Loslett, Raleigh, N .C .

SEATING DIMENSIONS
ARE AVERAGE
STANDARD FIXED
SEATING
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Handicapped Seating

Fig . 16 Example plan : small theater .

Fig . 17

	

Sloping floors in assembly seating . Steeply sloping floors (a) offset center of
gravity for wheelchairs causing discomfort during long performances . For this reason
it is preferred that wheelchairs be located where floor can remain level as at cross
aisles (6), front and rear of theater, or in boxes to the side (c).
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E L E VATION - PROJ . R M . WA L L

	

SECTION
SPLAY BOTH

	

OSIDES

	

-B
OF EACH PROJ PORT
?0" ONLY WHEN WALL
I'-., {IRF.A'PR THAN
8 'H'O'

	

i

	

t

	

I

PLAN

SECOND FLOOR PLAN

Fig. 19

	

From Definitive Designs for Naval Shore Facilities, Department of the Navy, Washington, D.C .,
1972 .

SCHEDULE FOR DETERMINATION
OF PROJECTION PORT HEIGHT

' ± -PROJECTION PORT HEIGHTS

ANGLE WALLS UP ( WALLS 8" TO
P TO 6 THICK I6 ° THICK

0,r-. .
._4'-01/?

- ._ . 1
2° ! 3'-101/2" 3-11"
4°
6^ 3'-71/2" 3'-8"

'.. 8° l. 3 .6" 3,-6"
..

PROJECTION ANGLE IS MEASURED BE-
TWEEN HORIZONTAL B LINE FROM POINT
4'-O"ABOVE PROJECTION ROOM FLOOR
TO CENTER OF SCREEN IMAGE HEIGHT
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for 950 cars. It is desirable to face screen east
or north; this blocks evening sun, permits
earlier show . Height above ground is deter-
mined by ramp and sight angles . Tilting screen
at top minimizes distortion .
The screen may be of almost any material

which will take a good covering of white
paint ; provisions should be made for frequent
and rapid repainting . Asbestos sheets, alumi-
num and steel decking have been used . Mini-
mize joints to prevent distortion and streaking .
The structure should withstand at least 25 Ib
per sq ft wind pressure and be fire-resistant .
Wood frames, structural steel, reinforced
concrete, even telephone poles are used.
Prefabricated units are available .

Surfacing

	

Drives should minimize dust and not
be slippery when wet. Crushed stone topped
with gravel, oil treated or black topped, is
often used .

Ticket Booths

	

Ticket selling must get patrons in
quickly to start show on time . One ticket booth
can usually serve up to 300 car capacity, two up
to 600, three up to 800, and four up to 1,000
cars .

Screens Screen towers should be placed so
pictures cannot be seen from highway. Screen
widths vary from 40 to 60 ft, depending on
number of ramps and topography . Sizes often
used are: 48 by 37 ft for 650 cars, 56 by 42 ft

A sufficient area of inexpensive land is the
prime consideration in selecting a site . Loca-
tion is generally better close to town, but
theaters have been successful several miles
from city limits . Many states and communities
are developing codes regulating location and
design of drive-ins ; these should be carefully
investigated . Other factors to check include:
proximity to other drive-ins ; nature of soil ;
natural drainage ; simple, cheap excavation and
grading; nearness to railroads or other dis-
tracting noises or odors. Drive-ins are usually
best located on secondary roads connecting
with major highways to prevent traffic conges-
tion . Outside city limits, septic tanks must
often be used for waste disposal, wells for
water supply . Theater size should be derived
from potential patronage ; an average of 3.28
patrons per car was reported by Theater
Catalog, 1949-50 Edition, from a survey con-
ducted in the Minneapolis area .

Plot Layout

Ramps The theater area is a series of ramps,
laid out one behind the other in arcs . They are
graded to elevate the front of each row of cars,
permitting vision of screen above cars ahead.
Sight lines and road grades must be estab-
lished by size and terrain .

Capacity and Size Maximum capacity is lim-
ited by number of ramps possible with clear
view of screen . Picture size is limited to lenses
and projection equipment available . Until
larger and brighter pictures are possible, about
1,000 to 1,300 cars is maximum . Smaller
theaters generally average about 450 cars,
larger ones near cities, 650 to 1,000 cars .
Motion Picture Herald (Feb . 14, 1948) recom-
mends roughly 100 ft of width for each 10
cars, and the following depths (based on full
radii ramps, 38 ft o.c ., and speaker posts 17 ft
o.c .) :

Entrances and Exits Provide waiting space or
extra wide entrance drives to get cars off high-
ways ; say for around 30 to 40 percent of capac-
ity. An escape exit drive by ticket office gives
patron a means of getting out when cars are
stacked behind him. On leaving ramps, it is
best to have cars drive forward for exit .
Several well lighted exits will ease traffic
congestion . Often front-footage is retained for
convnrrcial use.

Commercial Buildings, F. W. Dodge Corp .,
Now York, 1954 . Fie . 2

	

Typical profile .

Fig . t Typical layout .

No . of cars
capacity No . of ramps Screen to rear of ramps, it

500 10 510
586 11 548
670 12 586
778 13 824
886 14 862

1,000 15 700
See Figs . 1 to 3 .



Fig . 3

	

Back-to-back theaters .

Seating Area if near residential areas, provide
seating for walk-in patrons, in front of screen
or by concession . A children's playground is
desirable .

Projection Booth Picture size and focal length
of lens control placement and design of projec-
tion booth. It is often placed about 280 ft from
screen, centered in lot . Special lenses can
project greater distances . Projection angle
depends on ramp layout . The booth must house
two operators, two projectors, a large genera-
tor, and an amplification system for speakers .

Speaker Units

	

Sound is best served by "in-car"
speakers on posts about 16 to 18 ft o.c . Each
serves two cars . Speakers may be removed
from posts and hooked inside cars . Under-
ground cables supply power. Aisle and signal
lights are built into many commercial models.
Electric car-heaters may be used for cool
weather.

Concessions Attractive, clean and roomy
snack bars can be an important source of in-
come . Large numbers must be served quickly
during intermissions and before showings . A

Fig . 4 Projection room/snack bat .

terrace in front of concession allows con-
tinued viewing. Illumination must not detract
from screen during showing. Service carts are
used for ramp service ; signal lights or an inter-
communication system may be used for calling
carhops (Fig . 4) .

Storage Space is needed for cleanup and re-
pair equipment, and for supplies . If speakers,
junction boxes and projection equipment are
removed for winter, safe, dry storage is
needed on site or in a warehouse. If left in
place, waterproof covers should be used .
Sprays for insect control, and fire extinguishers
should be on hand .

Design Notes Illuminated signs should be
placed near highway, but so as not to form a
traffic hazard . The back of the screen is often
used for advertising . Fencing should be high
enough to cut off headlights of cars on high-
ways . Simple, neat landscaping can help
maintain desirability in the community and
attract customers.

Recreation and Entertainment

DRIVE-IN THEATERS
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headlights and to reduce motor noise in the
parking areas, but such shrubbery should not
block the view of passing traffic or exits and
entrances .

Special attention should be paid to exits and
entrances . It is necessary to clearly identify the
entrances to the parking facilities . These en-

trances, as well as the exits, should be located
so as not to interfere with the flow of highway
traffic . Ideally, incoming and outgoing cars
should not have to cross the flow of traffic .

BUILDING WIDTH

The width of the building may be determined
by adding the thickness of outside walls, the
width of side aisles, and the required space for
columns if they exist, to the width of uninter-
rupted bowling lane bays . Dimensions for
bowling lanes are noted in Fig . 2 . Remarks
concerning columns and side aisles follow .

1 . Column Spacing

Naturally any designer would rather work with
a clear span . However, in those establishments
where supports for the structure above the
lanes dictate that columns be used, it is de-
sirable to use a minimum lateral spacing be-
tween columns of 22 ft-6'/ in .-a four lane bay
plus 1 in . for clearance-to reduce transmis-
sion of noise up or down the structure of the
building (Fig . 3) .

Longitudinally, the fewer columns, the bet-
ter . The 16 ft-1 5/,, in . of the approach area and

8 . Traffic flow restrictions to entrances and
exits from the property.

9 . Certified soil sample test to determine it
ground can support weight of a suitable
building for bowling plus hydrostatic pressure .

PARKING

To accommodate the majority of bowling
patrons that arrive at the lanes in cars, it is
essential to provide parking facilities .

If the site allows, parking is generally pre-
ferred as close to the main entrance as pos-
sible (Fig . 1) .

The parking area should be well illuminated ;
and, ideally, it should be paved, drained, and, in
the instance of head-to-head parking, should
have wheel bumpers . Blacktop is preferable to
crushed stone . Blacktopping should be sealed
annually .

On a national average, seven cars per lane is
the general minimum requirement .
Many establishments use car jockeys during

the busy hours . This speeds up the entrance
of bowlers and helps conserve parking space .
Usually, the tips pay for the car jockeys .
Insurance is necessary.

Occasionally, music is piped into the parking
areas .

It would be advisable to locate water con-
nections throughout the parking areas . This is
needed to clean the parking lot and eliminate
dirt tracked into the building .

Shrubbery has frequently been used as a
screening device to minimize the glare from

PRELIMINARY CONSIDERATIONS

The following factors dictate the plan of a
bowling center :

1 . The ability of an area to support the
business

2 . Public or private operation
3 . The available capital for the immediate

venture
4 . Property size, location, and zoning
5. New or existing building
6 . Parking requirements, required by law

and for the operation of the business
7 . Desired allied businesses and the local

ordinances in force which govern such
businesses as the following :
a . Liquor bar or cocktail lounge
b. Snack bar or restaurant
c . Billiard room
d. Meeting rooms and banquet facilities
e . Other sport facilities
f . Retail sale of bowling and other

sporting goods
8 . Automatic pinsetters or manually oper-

ated pinsetting machines
9. Selection of ball return equipment
10. Type of lane foundation

a . 2- by 4-in . stringer foundation with
9-in .-deep pit

b . Built up crib foundation where noise
reduction is necessary or where no
pit is provided

11 . Automatic scorers

SITE PLANNING

Because a bowling center is a permanent
building, the placement of any such structure
on a parcel of property merits intensive study .
The future general long-range planning for the
surrounding area, contemplated zoning
changes involving building lines, future road
building, or anything which could alter the
present character of the property should be
considered at this time.
The site can be planned with relation to the

following items :
1 . Zoning of land restricting commercial,

business, or parking .
2 . Local nearby church or school building

which might restrict traffic or the sale of
alcoholic beverages .

3 . Proposed maximum future expansion .
4 . Drainage requirements, location of soil

and storm sewer lines, public utilities .
5 . Maximum visibility of building from

street-nearby location of buildings, railroad
overpasses, trees, signs, etc .

6 . Availability of parking requirements for
the maximum number of lanes .

7 . Distance from bulk of parking related to
entrance to building . This ultimately dictates
location of bowling lanes and layout of public
area facilities, such as control, liquor bar,
snack bar, pro shop, check room, as they relate
to traffic patterns within the building .

Planning Bowling Centers, Brunswick Corp .,
Chicago, III, 1968 . Fig . 1

Recommended Parking Dimensions

DIRECTION OF
B C D E F G

NO OF STALLS AREA PI
A PARKING IN LENGTH

� x ., CAR
x

90° BACK IN B'-6 - 18'-0 - 22'-0" 58-0 - 8-fi22-0g.S 247 50 F t

60 ° BACK IN 8-6 Is'-10' I8-4' 56-0 - 9- 10' 21'-7't 9-8 270 50 V T

45° FORWARD 8-6 , 17'-2' 12'-B" 47'-0- 12'-Ô' I6-3 - '- XI27 282 SO FT

7 CARS PER LANE IS THE GENERAL. NATIONAL MINIMUM PARKING REQUIRED



Bowling Lane Widths

THE FOLLOWING DIMENSIONS ARE NET
MEASUREMENTS OF THE UNINTERRUPTED
LANE WIDTHS ONLY, AND THEREFORE,
ADDITIONS SHOULD BE MADE FOR
COLUMNS,WALLS AND PASSAGES BETWEEN
LANES OR BESIDE THEM .

Recreation and Entertainment
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Longitudinal Section

Automatic Pinsetter Entrance Requirements

FRONT ENTRANCE (FIRST CHOICE)

MINIMUM CLEAR OPENING

	

-

	

- -

	

fi-0' WIDE K 6'-9' HIGH .
MINIMUM CLEAR UNOBSTRUCTED PASSAGE TOPIT AREA--

	

6-0' WIDE is

	

6'-8" HIGH .

REAR OR SIDE OF SERVICE AISLE (SECONDARY CHOICE)
MINIMUM CLEAR OPENING

	

6'-0' WIDE x 6'-8' HIGH
MINIMUM CLEAR UNOBSTRUCTED PASSAGE

	

6-0" WIDE c 6'- 8' HIGH.
IF THE OPENING IS WITHIN 6'-0" OF ANY PART OF THE KICKBACKS , THE
MINIMUM UNOBSTRUCTED OPENING SHALL BE 6'-0' WIDE

	

R

	

6'-8" HIGH
ABOVE KICKBACKS

Fig. 2 Key howling lane dimensions .

NUMBER O F MINIMUM WIDTH
UNINTERRUPTE D LANES 10'/z " RETURNS

2 II-4"
4 22-5 :"
6 33'-6 7z "
8 44'-7Y4 "

1 0 55'-9"
12_ 66'-IOW`
1 4 77-11 Yz'
16 89'-0,/: "
18 100'-2"
20 III'-3 h "
22 122'-4Yz~
2 4 133'-5/- "
26 144'-7 "
28 1 55'-84"
3 0 166'-9 Yz "
3 2 17 7'-10'4 "
3 4 189'-0"
3 6 200'- "1 Y,
38

211'-2'/z"

4 0 222'-3~/."
4 2 233'-5"
4 4 244'-6'4 "
4 6 2 55'- 7 Yz "
4 8 2 66'-8 : "

FOR EACH ADDITIONAL PAIR OF LANES
ADD 11'-1/. "
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at least 2 ft beyond the foul line, if possible,
should be kept completely free of columns.

2 . Side Aisles

The width of the side aisles is determined by
the economical width of the building . The side
aisle performs as a convenient indoor route
for house personnel between the bowlers'
area and the service aisle behind the pinsetters .
It is not normally designed for use by the public
or for the movement of equipment and sup-
plies . A side aisle on each side of the building
also eliminates the mental hazard of bowling
"hard against the wall" on the first and last
lanes.

BUILDING DEPTH

The depth of the building can be established
by starting at the rear of the building . First,
consider the requirements for storage and
shops for equipment. Then, follow the require-
ments for tire service aisle, the length of the
bowling equipment installation, bowler and
spectator seating arrangements, concourse re-
quirements for special seating and traffic flow,
and, finally, the companion accommodations .
Remarks concerning each of the above follow .

1 . Storage, Shops, and Service Aisle

Where the lot size affords the space, many of
the larger bowling establishments erect a
"lean-to" type of structure behind the rear
wall of the building with entrance to this struc-
ture through fire-retarding doors, directly
from the service passage. This structure can
also be built against one side of the building
if plot is too shallow. The purpose of this ap-
pendage to the main building is for storage of
bowling supplies such as pins and spare parts,
shop area (pinsetter tool room, 150-sq-ft
minimum) for the fully automatic pinsetters,
and toilet . Since the pit area is a noisy area, the
shop should be so constructed as to be as quiet
as possible, to achieve maximum working effi-
ciency of the mechanic, although walls are not
required between the storage area and the
service aisle. Pay particular attention to the
location of ducts and pipes which will conduct
noise unless properly insulated and isolated .
The depth of this structure generally varies
from 8 to about 14 ft, while the width depends
on the space required for the above mentioned
operations . A minimum of four sets of pins per
lane is usually stocked. The size of a corru-
gated cardboard carton of 10 pins is 9 in . deep
by 16 in . by 18 in ., approximately .

2 . Equipment Length

The length of the bowling equipment installs-
tion is determined by using a recommended
5-ft (minimum 3-ft) clear service passage
behind the lanes plus the overall length of the
bowling lanes, which is 83 ft-2 in . and includes
the pit, bed, and approach . To these figures,
add 12 ft for bowlers' settees used with cluster
subway returns or with in-line subway returns
(alternate location) . If in-line subway returns
(standard location) or in-line surface returns
are used, substitute a minimum 9-ft dimension
for the 12-ft settee dimension stated above.
Several examples of lane installations are
provided in Figs . 4 to 7.

3 . Spectator Seating

Each desired row of straight spectator seating
requires a rninimum of 3 ft-6 in .

If the new tables and ball racks are to Ire

Fig . 3 Column spacing illustration .

incorporated behind or in place of the specta-
tor seating, check carefully with your sales
engineer regarding the suggested layouts for
this equipment . Concourse tables and chairs
can help convert the spectator audience into
an income producing audience .

4. Concourse

The concourse or promenade, which is in back
of the spectator seating, may vary in width.
The clear width of the concourse should be
ample to accommodate at least a peak load
of 10 people per lane, and its maximum width
is at the milling area, generally centered around
the control counter, check rooms, and entrance
lobby . The peak traffic load is usually experi-
enced at changeover time when more than one
league is in the house. Vending machines,
ball cleaners, ate., are frequently located on
the concourse . Adequate wall area or other
provision should be considered for bulletin
boards, league standing score sheets, and
other announcement boards. Unless house
ball storage racks are considered with specta-
tor seating as outlined under "Spectator Seat-
ing," it will be necessary to consider this factor
on the concourse.

5 . Variables-Companion Accommodations

The design of the companion accommodations
includes such items as the following .

The control desk, the bar, snack bar, check-
room, and shoe rental must be proportioned
to capacity conditions in the lanes and should
be easily accessible from any part of the lanes.

Normally, a full-scale restaurant is not con-
sidered a profitable adjunct to bowling. There
are exceptions, however, to disprove this rule .

All air-conditioning equipment need not be
placed within the building . Often some of this
equipment is placed alongside of, or on the
roof of, the front end of the building in an area
where space is not so valuable .

All of the foregoing are ideally placed behind
the concourse, although they may be placed
alongside the lanes, if necessary--provided
care is taken to eliminate the hazard of dis-
traction to the bowlers (Fig . 8) .

Control The control complex is the functional
heart of the entire bowling operation and sets
the character of the house. Since the control
is constructed by the owner or his builder, it
varies with each house in size, decor, and loca-
tion (Fig . 9) . The following things are constant
in all control counters :

1 . It is the point where management greets
and serves its customers. Therefore, it should
be located prominently and should be well
defined and lighted . From it, the operator
should be able to supervise main exits and
entrances, as well as the bowling lane area .
2. Since the control counter attendant

assigns lanes to the public, it should contain
necessary switching equipment to activate
the bowling equipment and house lights over
the bowling area .
3. To facilitate internal communications with

patrons, the control counter also contains the
public address equipment, which may be also
connected with music. Intercom or phone
facilities to the office, pits, or other areas of
the building are also located here . A public tele-
phone for receiving reservations or phoned
messages for the house or its patrons should
be included, but patrons should not be permit-

Cocktail bar Billiard room
Liquor bar Nursery
Snack bar Office
Precooler Checkroom
Game room Control
Toilets Heating-humidity
Locker rooms control and air-
Lounges and powder conditioning equip-
rooms ment

Janitor's closet Quick service bar
Pay phones Retail sports shop
Meeting rooms
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Fig . 4

	

(al 4-lane installation, in-line surface ball returns . (bl 6-lane installation, in-line surface ball returns .

Fig . 5

	

12-lane installation, cluster ball returns .



Fig . 6

	

24-lane installation, cluster bell returns .
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open area off the concourse and within easy
control of the bowling control desk, which
issues the playing balls (including the cue
ball and chalk) in plastic racks . The customer
is obliged, then, to return the full set of balls
when play is completed or forfeit his deposit
paid earlier (Fig . 10).
Adequate player seating is a must . Gen-

erally, a minimum of two seats per table is
provided . Sand urns for cigarettes are also
needed-ash trays get lost . Cocktail tables
for soft drinks and sandwiches may also be
provided .

Frequently, small groups of tables are sec-
tioned off by screen-type dividers within the
room . This requires considerably more space,
although it affords a luxurious air of semi-
privacy . Care must be taken to see that visual
control is still maintained .
A small space will be required for repair of

cues and general billiard storage.
Normally, three cushion or carom or snooker

tables are isolated from pocket billiard tables .
A rtiinimum of 57 in . for cue clearance is

tad to use this phone to conduct lengthy con-
versations . They are instructed to use pay
phones provided for that purpose.
4 . The control issues score sheets, which

are collected at the end of the play . The tally
of these sheets must correspond with the bowl-
ing revenue collected . For this reason, storage
space for new and used bowling score sheets
and a cash register are required.
5. Depending on the selected operating

procedure of the installation, rental bowling
shoes may be issued at the control desk direct-
ly to the customer, or a receipt may be issued
to the customer at the control desk for rental
shoes to be procured at the checkroom or pro
shop or the house ball storage room . In the
event the control counter will issue the shoes,
sufficient storage space for these shoes must
be provided . This space should be ventilated
and so designed as to prevent the accumu-
lation of dust and dirt . A shoe sanitizer is
needed . Shoes should be kept within easy
reach of the attendant .

6. Many proprietors use the control counter

to help display resale items, such as balls,
bags, and shoes. They also dispense such
bowler's aids as ball cleaning fluid, bowling
sox, grip aids, etc . These items should be dis-
played within sight but not within reach of
the customer . In larger establishments, retail
sales of bowler's equipment and supplies are
often handled at a pro shop where these items,
together with bowling apparel and trophies,
are stocked. The merits of this decentralization
must depend on each individual installation .
7 . Control area should be able to observe

billiard activity and have easy access to bar
and/or snack restaurant area . This provides
maximum utilization of personnel in slow
periods of play to keep payroll at a minimum.

Billiards In many areas of the country, the
companion use of billiards in bowling estab-
lishments has proved to be an extremely lucra-
tive addition to the business . Some communi-
ties have distinct ordinances governing public
billiard rooms. On an ever widening scope,
the billiard room is being planned as a semi-
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needed between the table rail and any obstruc-
tion over 30 in . high .
The rooms generally have floors of vinyl

asbestos tile or carpet . Carpet wears out three
times as fast ; vinyl tile or vinyl asbestos is
recommended .

Lighting of 50 to 75 footcandles of even
intensity on the entire playing surface, which
is 30 in . above the floor, is usually accom-
plished with flush ceiling-mounted-type fix-
tures centered over each table or with a com-
plete luminous ceiling to eliminate shadows
on the tables . Light sources should be shielded
with louvers .

Walls are light colored, decorative, and
resistant to scuffing and soiling . Vinyl-coated
products are frequently used for wall covering .

Meeting Rooms and Nurseries Meeting rooms and
nurseries are often combined to perform a dual
purpose . In this respect, it is necessary to

survey the potential use of each function to
ascertain that schedules will not coincide or
overlap . Meeting rooms generally require stor-
age closet and toilet facilities, food and bever-
age service, secondary egress, motion picture
machine outlet and screen .

Nurseries require storage closet and toilet
facilities, drinking fountain, and secondary
egress (may be to an enclosed exterior play
yard) .

General lighting should be no less than 50
footcandles of even illumination .

In some areas, the word nursery implies
the use of a registered or practical nurse .
Therefore, the word is often changed to chil-
dren's playroom or toddlers' room .

Locket ROOMS

	

The locker room is for ball stor-

age cabinets only .
Normally, separate locker rooms are pro-

vided for male and female patrons . These are

generally located in conjunction with the main
bank of toilet facilities, and it is advantageous
to plan access to the toilets through the locker
rooms . This continuous traffic through a locker
room is a deterrent to loiterers and malefac-
tors . A bench for changing shoes is needed .
In the case of women's locker rooms, this area
often encompasses the powder bar area and
lounge .

In some areas, particularly the west and
southwest, the locker room is a combined area
open to the concourse and accommodates both
sexes . The popularity of this arrangement is
growing rapidly since it conserves space and
provides for family use of one facility .
The locker room usually has a vinyl asbestos

tile, ceramic tile, or terrazzo floor for easy
cleaning . The room should be well lighted and
ventilated . Since the ball storage cabinet units
stand 6 ft tall against the walls, no particular
wall treatment except paint is needed . In many

Fig. 7

	

36-lane installation, cluster ball returns; 8-table billiard room.
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Fig. 9

	

Typical control desk .

NOTE. MANAGER'S AUTOMATIC PINSETTER CONTROL BOX ILOW VOLTAGE) ONE PER EVERY EIGHT LANES . n' WIDE XS2'LONG, 4"DEEP . SUPPLIED B " BRUNSWICK-INSTALLED BV CUSTOMER
CONTROL SWITCH UNITS FOR TEL - E-SCORE,TEL-E-FOUL,MASKING UNIT LIGHTS, APPROACH B LANE LIGHTING, EXTERIOR SIGNS ETC., TO BE SUPPLIED AND INSTALLED BY CUSTOMER .
INTERCOM & TELEPHONE. EQUIPMENT SUPPLIED AND INSTALLED BY CUSTOMER .

Recreation and Entertainment
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cases, open locker rooms use. carpeted floors
instead of tile or terrazzo.

Washrooms Public toilets are areas of heavy
traffic and require constant cleaning . Since
they receive constant inspection by the public,

they must be kept immaculate .
The entry to any public toilet must be

screened to ensure privacy .
In some areas, the law requires a couch or

lounge in public rest rooms for ladies . Mirrors

are required in all rest rooms .

Janitor's CIDs6I

	

The janitor's closet should con-

tain a slop sink and storage area for general

cleaning supplies and vacuum as well as floor

polishers, lane dusters, gutter mops, lane

maintenance machines, etc .
It should be located close to the front of the

lanes, usually off the concourse, and should

be ventilated to the outside .
An adequate size janitor's closet, minimum

4 by 6 ft ; 6 by 6 1t preferred, is an asset to

maintenance .

Manager's Office Most establishments of 16
lanes or over, and many smaller installations,
provide an office facility . It is used by the
manager and bookkeeper to perform necessary
routine clerical duties such as material order-
ing and record keeping . The office should be

under the supervision of the control, check-

room, or pro shop .
The office should be well lighted, 75 to 100

footcandles . A private toilet facility for the

office is not normally provided ; if public toilets

are not clean enough for the manager, they

are not suitable for the customer .

Snack Bars Generally, the snack bar is the

only food-handling facility in the bowling
establishment.

Except in circumstances that show con,
pletejustification, a complete restaurant opera-
tion is not recommended, since experience
shows that a restaurant operation normally
does not show profit on the same scale per
square foot as the other functions in the build-
ing . The exceptions to this rule might be local

areas where the restaurant is required for a

bar or liquor license, or local areas where the
success of such a restaurant is assured inde-
pendently of the bowling trade .

In any food-handling operation, the keynote

to success is experience in the business . Such
experience will point the way to efficient layout
of space and equipment .

As a rule, snack bars should be brightly

illuminated and decorated in lively, bright
colors conducive to food consumption . Main-
tenance of walls and ceilings, as well as floors,
counters, and equipment, is of prime impor-
tance ; and the careful selection of these mate-
rials is mandatory .

Air conditioning and exhaust of cooking
odors require very careful planning .

Automatic fire extinguishing systems should

be installed over grills and deep-fat fryers and

in hood and duct assembly . This will provide
maximum safety .

Bars and Cocktail Lounges In the majority of
installations, the bowling center bar (or bars)
functions for the convenience of bowlers and
is not intended to rely on street traffic as a
normal tavern must .

The location of the bar within the bowling
center is of prime importance and is related
to local laws, traffic flow, and drinking habits
of bowlers in the local area . If bowlers usually
enjoy alcoholic beverages while bowling, a
simple quick-service bar may be indicated in
addition to the cocktail lounge . In bowling
centers too large to be serviced by a single
bar, a service bar or quickie bar on the con-
course can furnish soft drinks, beer, or high-
balls convenient for waitress service to the
lanes or for consumption at the quick-service
bar . Cocktails or fancy mixed drinks would
be available only at the cocktail bar . Some-
times a service bar or quickie bar requires a
special license .
The decor of cocktail lounges and bars runs

the gamut of interior decorating . It can be as
plush or as simple as the owner decides . It
may have live entertainment and it may even
double as a restaurant facility . Bar size and
seating capacity may be governed by local
or state ordinances .
Normally in planning, consideration is given

Fig . 10

	

Billiard table and spacing dimensions .

to some food service in the cocktail bar, if
only short-order sandwiches . For this reason
it is wise to locate the bar close to either the
kitchen or snack bar .

Often the meeting room facility is an exten-
sion of the cocktail lounge, which can be easily
screened off by use of a folding door for private
functions . Toilet facilities, separate from the
bowling toilets and lockers, are frequently
provided for the convenience of bar patrons .
Often these facilities are required by law
locally .

State and municipal ordinances govern, to
a large degree, the construction of walls and
entrances for places where alcoholic products
are sold and/or consumed .
Private "key club" operations are sometimes

allowable where public bars are prohibited .
Provisions must be made for storage areas

for supplies . Liquor storage should be locked .
Beer requires supply storage (cases may be
stacked), precooling, and an empty bottle
sorting and storage area . Often a conveyor
chute is used to remove empty bottles from
the bar to sorting and storage areas . Easy
access from the street to the storage areas is
necessary for delivery of supplies .



ground water is present, or might occur at
some future time .

Special provisions shall be made to protect
the pool structures from both internal and
external stresses which may develop due to
freezing in cold climates .

3. Obstructions : There shall be no ob-
struction extending from the wall or the
floor, extending into the clear area of the
diving portion of the pool . There shall be
a completely unobstructed clear distance of
13 ft above the diving board.

4. Wall & Floor Finish : Wall and floor
finish shall be of masonry, tile or other
inert and impervious material and shall be
reasonably enduring . Finish shall be mod-
erately smooth and of a white or light color.

5. Depth Markers: Depth of water shall
be plainly marked at or above the water
surface on the vertical pool wall and an
the edge of the deck or walk next to the
pool, at maximum and minimum points

engineer or architect holding registration
in the state where pool is to be constructed,
shall be, as a prerequisite, submitted to and
approval obtained from said state reg.
ulator agency prior to award of any con-
tract for equipment purchase or construc-
tion .

STRUCTURAL FEATURES,
MATERIALS, MARKINGS

2. Structural Stability: All public pools
shall be constructed of an inert and endur-
ing material, designed to withstand all an-
ticipated loading for both pool empty and
pool full conditions . Working stresses shall
be based upon predetermined ultimate
strengths of materials used, with a factor of
safety of not less than 2t/z .

Provision shall be made for the relief of
pressures which might occur as a result of
unbalanced exterior hydrostatic pressures,
or means shall be provided for positive and
-continuous drainage from under the pool
floor or around the pool walls, whether

Minimum standards prepared by the National Swimming Pool Institute
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PUBLIC SWIMMING POOLS

DEFINITION AND POOL TYPES

1 . All artificially constructed swimming
pools other than residential pools shall be
deemed to be public swimming pools. This
shall not be applicable to residential pools
as defined or wading or spray pools, which
shall be covered under separate sections .

(a) Private pools which are excepted
herein shall be defined as follows : "Resi-
dential swimming pools include all con-
structed pools which are used or intended
to be used as a swimming pool in con-
nection with a single-family residence and
available only to the family of the house-
holder and private guests ."

(b) Classifications of Pools: For purposes
of minimum standards, public swimming
pools shall be defined as listed in the fol-
lowing categories, based upon specific char-
acteristics of size, usage and other factors :

Type "A"-Any municipal pool, community
pool, public school pool, athletic or swim-
ming club pool .
Type "B"-Institutional pool (such as Girl
Scout, Boy Scout, YMCA & YWCA, Camp-
fire Girls and Boys' and Girls Camps) .
Type "C"-Country Club, large hotels of
more than 100 units, with pools having a
water surface area in excess of 1600 sq ft.
Type "D"-Motels and apartments, multi-
ple housing units, small hotels of less than
100 units, not open to the general public
and with pools having a water surface area
not larger than 1600 sq ft.
Type "E"-Treatment pools, therapeutic
pools and special pools for water therapy.
Type "F"-Indoor pools.
Exceptions : The above categories shall be
the basis for certain specific variations from
the Minimum Standards for public swim-
ming pools as a whole.

NOTE : plans and specifications with sup-
porting data, prepared by a professional

The technical data
presented here gives
basic requirement,
for public and semi-
public pool design,
systems and equip-
ment . It is intended
by the NSPI to serve
as recommended mini-
mum standards, and
not as a model code.

" B & CMay vary to attain 15'--0" Mm .
f B & C May vary to affain total 12'-0" Min.

As D-2 vanes between min. and mox., D may vary, but slope of D may not exceed 1 it
vert . to 4 ft horiz. D-1 shall be of end wall of diving area, or not more than 12 in . from if

Depth-Feet & Inches Length of Section-Feet & Inches
STANDS & BOARDS

D-1 D.2 D-3 D-4 D-5 A B C D E F

Min. 5-0 4-6 10-0 9-9 8-6 5-0 '6-0 '9-0 20-0 )-0 8-0

3-Meter Board
Max. 5-6 6-0 10-0

Min. 5-0 4-6 8-6 8-3 7-6 5-0 '6-0 '9-0 15-0 1-0 8-0

1-Meter Board
Max. 5-6 6-0 10-0

Min. 5-0 4-6 8-0 7-6 2-6 t6-0 ±6-0 12-0 1-0 8-0

Deck Level Board
Max. 5-6 4-0 10-0
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The finish texture of walks must be non-slip
and such that there will be no discomfort to
bare feet.

Hose bibbs shall be provided around the
perimeter of the deck area at intervals such

that all parts of the swimming pool deck
area may be reached with a 50 ft hose .

15 . Fence: A wall or other enclosure of 4

ft minimum height and with maximum 2

in . mesh, 2 in . wide vertical openings, or
otherwise so constructed as to be difficult
to climb, shall be provided completely en-

closing the pool area, all of which shall be
paved .

Exceptions may be made for Types C & D

In Types C & D where the fence is dis-
pensed with, a hedge or other clear demar-
cation shall be provided, with instructions
and posting clearly defining the pool area
as for bathers only and from which specta-
tors and others in street clothes ore rigidly
excluded .

Access to the pool by bathers shall be pro-
vided only through the bathhouse or dress-

ing room facilities, and any other fence
opening shall be for service operations only.

GUTTERS AND SKIMMERS

16 . Overflow Gutters: An overflow gut-
ter shall be installed continuous around all
public swimming pools, with the excep-
tion that it may be eliminated in Types B,
C, D & E. The overflow gutter may be
eliminated across the top tread where steps
occur.

Overflow gutter shape, wherein the outer
edge of the lip is flush with the pool wall

above and below and the gutter entirely
recessed, shall not be permitted .

The overflow gutter depth below the over-
flow lip shall be a minimum of 2 in . at

the high points between drains. T}te drains
shall be spaced at a maximum of 15 ft on
centers and a slope provided in the bottom
of not less than 21/z in . i n 10 ft. In no
sense is this intended to preclude the use
of roll-out or deck level type pools where
other conditions are met and satisfactory
design is provided . In an installation where
the overflow gutter is not carried to waste
but is a part of the recirculation system, the
provisions of spacing of drains and slope at
bottom of gutter may be modified but shall
conform to good hydraulic design .

The branch piping to each overflow gutter
drain shall be not less than 2 in .

:s of an irregular shape such as the leg of a
T,LorZ .

10 . Shallow Area : In a swimming pool
with a diving area, the shallow portion of
the pool shall be defined as the portion
between the shallow end and the break
point between the shallow area and the div-
ing area . The slope of the floor shall be
uniform from the break between the diving
area and the shallow portion to the outside

edge of the shallow portion and shall not

be greater than 1 ft of slope in 12 ft, except
in small Type B pools where the pool is

less than 42 ft in overall length, in which
case the rate of slope shall not exceed 1 ft

in 8 ft .

11 . Diving Area- The area of a public
swimming pool where diving is permitted
shall be, in the case of a rectangular pool,
at one end, or may be in a recessed area
forming one of the legs of a T, L or Z
shaped pool, divorced from the main swim-
ming area by a life line, or may be a wholly
separate pool structure . Exceptions to this
may be made in special-purpose type pools
intended for training and instruction .

Pools of the types wherein diving is permit-

ted shall have adequate area and depth of
water for safe diving and the minimum
depth and area characteristics for this area
shall be as indicated in the accompanying
chart.

12 . Diving Towers : Diving towers in ex-
cess of 3-meters in height shall not be con-
sidered as acceptable in a public pool with-
out special provisions, controls and definite
limitations on their use.

13 . Vertical Wall Depth: As a minimum,
the pool walls shall be vertical at all points

for a depth of not less than 2 ft 6 in .

14 . Walks: Walks shall be continuous
around the pool with a minimum width of
8 ft of unobstructed clear distance including
a curb at the pool edge, if such a curb is
used . Exceptions may be made in Types
B, C, D, E, & F as follows : B-4 ft ; C-
4 ft; D-4 ft ; E-No minimum; F-4 ft .

A minimum of a 3 ft walk width shall be
provided on the sides and rear of any piece
of diving equipment.

All walks, decks and terraces shall have a

minimum slope of '/4 in . per foot to drains

or points at which the water will have a

free unobstructed flow to points of disposal
at all times.

and at the points of break between the
deep and shallow portions and at interme-
diate increments of depth, spaced at not
more than 25 ft intervals . Depth markers
shall be in numerals of 4 in . min . height
and of a color contrasting with background .
Markers shall be on both sides and ends of
the pool .

6. Lifeguard Chairs: Each public swim-
ming pool shall have at least one elevated
lifeguard chair. This shall be presumed to
be adequate for 2,000 sq ft of pool surface
area and one additional lifeguard chair
shall be provided for each additional area
of 2,000 sq ft or fraction thereof . Where
a pool is provided with more than one life-
guard chair and the width is 40 ft . or more,
they shall be located on each side of the
pool . In Types D & E pools, lifeguard
chairs need not be provided .

7. Life Line : A life line shall be provided
at or near the break in grade between the
shallow and deep portions of a public swim-
ming pool, with its position marked with
colored floats at not greater than 5 ft spac-
ing. Life line shall be not less than s/4

in . min . die. ; its terminals shall be

securely anchored and of corrosion-resist-
ant material and of type which will be re-
cessed or have no projection which will
constitute a hazard .

8. Ladders: A minimum of one ladder shall
be provided for each 75 ft of perimeter
and not less than two ladders shall be pro-
vided at any pool . Where stairs are pro-
vided in a pool, one ladder may be deleted
for each set of stairs provided . A side hand-
rail extending up above and returning to
the horizontal surface of the pool deck,
curb or coping shall be provided at each
side of each ladder.

All stairs entering a public pool shall be
recessed . An exception to this may permit
the construction of steps directly entering
the pool and not recessed into the pool
walls, in Types C, D, & E.

POOL DIMENSIONS,
WALKS, FENCES

9. Shallow Minimum Depth- Every pub-
lic swimming pool shall have a minimum
depth in the shallow area of the main
swimming area of not less than 3 ft, nor
more than 3 ft 6 in . from the overflow level
to the floor. Exceptions may be made for
Types B, C, D & E pools, or in pools built
principally for instruction, or in a recessed
area of the main swimming pool where pool



Where overflow gutter drains discharge into
sanitary sewers, a trap shall be provided
in each main before discharge into the
sewer .

The overflow gutter mains shall have a
sufficient minimum size and be increased as
necessary to carry the overflow water freely
with a maximum of 2 ft pressure head or
surcharge, at all times .

Where overflow gutters discharge into a
sanitary sewer or storm sewer, an air-gap
of not less than 1 ft shall be provided be .
tween the point of discharge of the gutter
and the drains into the sewer, or a relief
manhole shall be provided where surcharge
or back pressure will overflow at a point not
less than 12 in . below the elevation of the
overflow gutter fittings in the gutter.

Disposal of water from the overflow gutters
may be either to waste or may enter the
circulation system and be filtered and re-
turned to the pool .

17 . Surface Skimmers : Skimmers may be
permitted in lieu of overflow gutters on
swimming pools of Type B, C, D & E, pro .
viding acceptable handhold is installed . At
least one skimming device shall be provid-
ed for each 800 sq ft of surface area or
fraction thereof . The handhold must be no
more than 9 in, above the normal water
line . Skimming devices shall be built into
the pool wall, shall adequately remove
floating oils and waste and shall meet
the following general specifications :

(a) Each skimmer shall be designed for a

flow-through rate of at least 30 gallons per
minute and the total capacity of all skim .
mers in any pool shall be approximately

50% of the required filter flow of the re-
circulation system .

(b) They shall be automatically adjustable
to variations in water level over a range of
at least 3 in .

(c) An easily removable and cleanable
basket or screen through which all overflow

water must pass shall be provided to trap
large solids .

(d) The skimmer shall be provided with a

device to prevent airlock in the suction line .
If an equalizer pipe is used, it shall provide

an adequate amount of makeup water for

pump suction, should the water of the pool

drop below the weir level . This pipe shall

be at least 2 in . i n diameter and shall be

located at least 1 ft below the lowest over-
flow level of the skimmer .
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(e) An equalizer line shall be provided
with a valve that will remain tightly closed
under normal operating conditions, but will
automatically open at a differential of not
more than 4 in . between the pool level and
the level of the overflow tank .

(f) The overflow weir shall be of sufficient
length to maintain a rate of flow of at
least 20 gallons per minute per lineal foot
of weir lip .

(g) Skimmer shall be of substantial, endur-
ing and reasonably corrosion-resistant ma-
terial .

One skimmer will be placed at a point in
the pool opposite the direction of prevailing
summer winds .

FILTRATION

18 . Recirculation and Filtrations : All

public swimming pools shall have recircula-
tion and filtration equipment provided for

water purification in accordance with cri-

teria in this report .

19 . Filters, Sand : These minimum stand-

ards shall apply, where applicable, to either
gravity or pressure sand filters .

Filter tanks shall be designed with a factor
of safety of 4 in relation of working pres-
sure to ultimate strength .

The filter bed shall consist of suitable
grades of filter sand and a supporting bed

of graded gravel or other porous material

which shall serve to support the filter bed
and distribute both filtered and backwash
water uniformly . The supporting bed con-

sisting of graded gravel or other material
shall support not less than 20 in . of filter

media consisting of silica sand or other

durable, inert material with an effective

size between 0 .4 and 0 .55 mm, and a uni-
formity coefficient not exceeding 1 .75.

The minimum freeboard to the draw-off

point shall be not less than 12 in . above

the normal level of the top of the filter

bed . The minimum backwash rate shall be
not less than 12 gallons per square foot of

filter bed per minute .

Where anthracite coal or other filter media

is employed, the freeboard shall be ade-

quate to prevent the media being carried
off to waste when the filter bed is back-

washed at a rate adequate to carry off

foreign material filtered from the water .

The freeboard and the rate of backwash

shall be the subject of individual design,

based upon specific gravity of the media .

Under-drain system shall be such that uni-

form distribution of backwash water shall

be provided over the entire bed area .

Ratio of total under-drain orifice area to
total area of bed shall be not less than

0 .25 per cent .

Orifices in the under-drain system shall be

spaced at approximately b in . on centers

both ways throughout the area of filter bed .

The total orifice area may be provided by

means of porosity of the material over the

total under-drain area .

Under-drain system shall be provided of ma-

terial which is corrosion-resistant and en-

during, wherein the orifices shall be so de-

signed and of such material that they will

maintain approximately constant area,

Where the under-drain system is of mani-

fold and lateral type, the total area of the
manifold shall be equal to not less than the

total area of the laterals . The total area of

the laterals shall be not less than 1' .4 times

the total area of the orifices .

Design rate for sand filters shall be 3 gal-

lons per minute, per square foot of bed

area, as a minimum standard .

The filter plant shall be provided with in-

fluent and effluent pressure gauges, back-

wash sight glass and air-relief valves .

The filter plant shall be provided with face
piping and valving to permit the functions

of filtering to pool or backwashing to waste

with the battery as a whole or any unit

operated singly .

The filter plant shall be provided with

means for draining all filter units and

piping, so that all parts of the system may

be completely drained to prevent damage

from freezing .

Each filter unit shall be provided with an

access opening of not less than a standard

11 in . b y 15 in . manhole and cover .

Pressure filter tanks shall be supported by

jack legs or other supports to give a free

movement of air under each tank and to

permit access for painting .

Filter turn-over cycle shall be of capacity

to completely filter the entire pool body in

not more than 8 hours .
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refiltration system shall be provided with
a rate-of-flow indicator on the pump dis-
charge line leading to the filters and shall
be calibrated for measuring both water for
filtration and backwash and the activating
element creating the pressure differential
for indication of flow shall be installed with
adequate clear distance upstream and
downstream to obtain a reasonable degree
of accuracy .

The rate indicator shall be calibrated for
and provided with a scale reading in gal-
lons per minute and shall have a range of
10% below the established filtration rate
and 10% above the backwash rate estab-
lished .

Where diatomite filters are used, the acti-
vating element of the flow indicator shall
be installed in the filter effluent line .

POOL POPULATION,
SANITARY FACILITIES

2S . Capacity of Pool in Bathers: The
maximum number of persons in bathing at-
tire within the pool enclosure or the bath-
ing area shall be limited to one person per
20 sq ft of pool and deck area combined .

26. Bathhouse: Adequate dressing and
sanitary plumbing facilities shall be pro-
vided for every public swimming pool . An
exception to this may be made in Types
B, C, D, E & F pools where available facili-
ties are provided in connection with the
general development for other purposes,
etc., of adequate capacity and number, in
close proximity to the pool .

Every bathhouse shall be provided with
separate facilities for each sex with no in-
terconnection between the provisions for
male and female. The rooms shall be well .
lighted, drained, ventilated and of good con.
struction, with impervious materials em-
ployed in general, finished in light colors
and so developed and planned that good
sanitation can be maintained throughout
the building at all times .

(a) Minimum sanitary plumbing facilities
shall be provided as follows :

Mates: One water closet combination, one
lavatory and one urinal shall be presumed
to be adequate for the first 100 bothers .

One water closet and one urinal shall be
provided for each additional 150 bathers or
major fraction thereof . One lavatory shall

be provided for each 200 additional bathers .

up galvanic electric currents, the metals
shall be insulated with a suitable dielectric
which will satisfactorily prevent corrosion
from electrolysis .

The filters shall be designed and installed
in such a manner that they can be readily
disassembled and elements removed and
they shall not be installed where inadequate
working space above or around is available
for such disassembling.

The filter plant shall be provided with pres .
sure differential gages and air-relief outlets
where necessary .

21 . Filters, Other: In the absence of com-
plete information on operating characteris-
tics, durability, etc., of cartridge and other
type filters, no minimum standards can be
established at this time and their installa-
tion on public pools may only be made on
a trial basis.

22 . Compound Gauge: The pump suction
header shall be provided with a compound
gauge between the pump strainer and the
pump, which will indicate both positive
and negative head.

23 . Strainers: At all pressure type filter
plants or where the circulating pump is
used for vacuum cleaning the pool, a suit-

able strainer or screen shall be provided
to remove solids, debris, hair, lint, etc .
Where a wet well is provided, the strainer
shall consist of a removable screen through
which all water entering the pump shall
pass . Where no wet well is provided or
where the suction cleaner or any other suc-
tion line is piped directly from the pool to
the pumps, a pot-type strainer with remov-
able strainer basket shall be provided . The
strainer basket shall be of rigid construc-
tion sufficiently strong to prevent collaps-
ing when clogged. One extra strainer basket
shall be provided .

Any type of screen or strainer basket shall
be fabricated of a corrosion-resistant ma-
terial or shall have a protective coating of
such material .

Screen of strainer basket shall have maxi .
mum openings no greater than 3/4 the size
of the solids which will pass through the
pump impeller without clogging and the
total clear area of all openings shall be not
less than 4 times the area of the largest
sized pipe from the pool to the strainer in-
fluent .

24 . Rate-of-Flow Indicator: Every swim-
ming pool provided with recirculation and

20. Filters, Diatomite: Where diatomite
filters are used, they may be of either pres-
sure or vacuum type . The filter rate shall
not exceed 2 .5 gpm per square foot of filter
surface area .

The cycle of operation between cleaning of
the diatomite filters shall be not less than
a 24 hr period of continuous operation and
this shall not be deemed to apply to initial
operation of a pool, but only after operation
for a period of 3 days or such period as is
necessary to initially clear the pool .

Provisions shall be made to introduce a
pre-coat to completely cover the filter ele-
ments, upon placing the equipment in ini-
tial operation and/or after each cleaning .
The equipment shall be so arranged that
during pre-coating, the effluent will be re-
filtered or disposed to waste without passing
into the pool until the effluent is clear of
suspended matter .

Equipment shall be provided for the con-
tinuous feed of filter aid to the filter influ-
ent and the equipment shall have a capacity
to feed not less than 0.1 Ib of this material
per square foot of filter area over a 24 hour
period .

Exceptions to the above may be made in
Types B, C, D, E & F pools, in cases where
this equipment need not be provided .

The tank containing the diatomite filter ele-
ments shall be constructed of intermediate
carbon steel, plastic or other suitable ma-
terial which will satisfactorily provide re-
sistance to corrosion, with or without coat-
ing, and shall be of adequate strength to
resist all stresses resulting from loading with
a factor of safety of 4, in relation to the
ultimate strength .

The septum or elements which support the
filter aid shall be of corrosion-resistant ma-
terial and shall be provided with openings,
the minimum dimension of which shall be
not greater than 0.005 in .

The septa shall be constructed to be ade-
quately resistant against crushing or defor-
motion, with the maximum differential
pressure between influent and effluent of
not less than the maximum pressure which
can be developed by the circulating pump
and of adequate strength to resist the stress

es developed by the cleaning operation,

with the impact developed from an acceler .

ated washing operation .

In the complete filter installation, where
dissimilar metals are used which may set



A minimum of three shower heads shall
be provided which shall be presumed to be
adequate for the first 150 males and one
shower outlet shall be provided for each
additional 50 male bathers .

Females: A minimum of two water closet
combinations shall be provided in each
bathhouse building and this shall be pre-
sumed to be adequate for the first 100 fe .
males.

One additional water closet combination
shall be provided for each additional 75
females or fraction thereof .

A minimum of two shower heads shall be
provided, which shall be presumed to be
adequate for the first 100 females and one
shower shall be added for each 50 ad .
ditional females.

One lavatory shall be provided as a mini-
mum, which shall be considered adequate
for the first 75 females. One additional
lavatory shall be provided for each addi-
tional 75 females in attendance, or major
fraction thereof .

These minimum criteria for bathhouse
plumbing facilities shall be based upon the
anticipated maximum attendance in bath-
ers. Facilities for either sex shall be based
upon a ratio of 60% of the total number
of bathers being male and 40% being fe-
male .

Shower and dressing booths shall be pro.
vided in female dressing space and dress-
ing booths shall be provided with curtains
or other means of seclusion. This condition
may be subject to variation for schools and
other institutional use where a pool may
be open only to one sex at a time .

(b) Drinking Fountain : Not less than one
drinking fountain shall be provided avail-
able to bathers both at the pool and in the
bathhouse.

(c) Hose flibbs : Hose bibbs shall be pro.
vided for flushing down the dressing rooms
and bathhouse interior .

The floors of the bathhouse shall be con-
crete, free of joints or openings and shall
be continuous throughout the area with a
very slight texture to minimize slipping but
which shall be relatively smooth to ensure
complete cleaning . Floor drains shall be
provided to ensure positive drainage of all
parts of the building with a slope in the
floor of not less than 1/4 in . per foot, toward
drains.
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(d) Hot Water: Heated water will be pro-
vided at all shower heads. Water heater and
thermostatic mixing valve shall be inacces-
sible to bathers and will be capable of
providing 2 gpm of 90 F. water to each
shower head, and no other water shall be
supplied .

No differences in elevation, requiring steps,
shall be provided in the interior of male
and female dressing areas. No steps shall
be permitted between the bathhouse and
the pool deck areas adjoining and should
it be necessary that the bathhouse floor be
at a different elevation from the pool
decks, ramps shall be provided at the ac-
cess doors. Where romps are used between
the bathhouse and pool decks, the slope
shall not exceed 3 in . per ft and shall
be positively non-slip .

All partitions between portions of the dress-
ing room areas, screen partitions, shower,
toilet and dressing room booths shall be of
durable material not subject to damage by
water and shall be so designed that a water
way is provided between the partitions and
floor to permit thorough cleaning of the
floor area with hoses and brooms .

(e) Soap dispensers : Soap dispensers for
providing either liquid or powdered soap
shall be provided at each lavatory and be-
tween each pair of shower heads and dis-
pensers must be of all-metal or plastic type
and no gloss permitted in these units .

(f) Mirrors: Mirrors shall be provided over
each lavatory and toilet paper holders shall
be provided at each water closet combina-
tion .

(g) Water: All water provided for drinking
fountains, lavatories and showers shall be
potable and meet the requirements and con-
form with the standards of the U . S. Pub-
lic Health Service .

27 . Food Service: Where provision is
made for serving food and/or beverages at
the pool, no containers of glass or other
material which might be a hazard to both-
ers' feet, when broken, shall be used . The
area shall be so arranged and posted to
prohibit the consumption of food and bev-
erages on the pool decks proper .

ELECTRICAL REQUIREMENTS

28 . Lighting and Wiring
(a) Submarine Lighting : Where submarine
lighting is used, not less than 0.5 watts

shall be employed per square foot of pool
area .

(b) Area Lighting : Where submarine light .
ing is employed, area lighting shall be pro-
vided for the deck areas and directed to-
ward the deck areas and away from the
pool surface insofar as practical in a total
capacity of not less than 0.6 watts per
square foot of deck area . Where submarine
lighting is not employed and night swim-
ming is permitted, area and pool lighting
combined shall be provided in an amount
of not less than 2 watts per square foot of
total area .

(c) All wiring in connection with require-
ments for a swimming pool for lighting or
power shall conform with the codes of the
National Underwriters' Laboratories (Na-
tional Electric Code).

(d) In addition to any other grounding,
each submarine light unit shall be indi-
vidually grounded by means of a screwed
or bolted connection to the metal junction
box from which the branch circuit to the
individual light proceeds .

.'e) Overhead Wiring : No electrical wiring
for lighting or power shall be permitted to
pass overhead within 20 ft of the pool en.
closure .

DRAINAGE PIPING

29. Mechanical Pool Fittings : Where
overflow gutters are installed, outlet spac-
ing shall not be greater than 15 ft on cen-
ters .

Overflow gutter branch lines from each
drain fitting shall be not less than 2 in .
I .P .S .

Pool inlets and outlets shall be provided
and arranged to produce a uniform circula .
tion of water and the maintenance of uni.
form chlorine residual throughout the pool ;
there shall be at least four inlets for the
smallest pool .

Provisions shall be made to adjust the flow
through all inlets.

Maximum flow rates (in gpm) through
various sized inlet branches shall be not
more than as follows : Size & gpm; 1 in. =
10 ; 1!4 in . =20; 1Yzin.=30;2in.=50 .

In pools with surface area greater than
1500 sq ft or length in excess of 60 ft,
inlets shall be placed around the entire
perimeter . In any case, an adequate num.
ber of inlets shall be provided, properly
spaced and located to accomplish complete
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while moving four gallons per minute per
lineal inch of cleaner head .

35 . Sterilizing Agent: Some means of
sterilizing the pool water shall be used
which provides a residual of sterilizing
agent in the pool water. Either chlorine or
bromine may be used for this purpose. In
either case, adequate feeding equipment
and equipment for testing residuals must
be employed . Inasmuch as chlorine is al-
most universally used, minimum standards
for the use of chlorine are given below .

In all public pools, chlorine shall be sup-
plied by means of a gas chlorinator which
controls and introduces the chlorine gas
into water solution and introduces it into
the pool water. Exceptions to this may be
made in Types B, C, D, E & F swimming
pools, where chlorine may be applied in
the form of hypochlorites fed by a positive
feed pump suitable for use with hypochlo-
rite in solution .

Equipment for supplying chlorine or com-
pounds of chlorine shall be of capacity to
feed 1 Ib of available chlorine per 3000
gallons of pool volume per 24-hour period .
This may be reduced by 50% for Type E
pools.

36 . Instructions: All valves shall be per-
manently tagged and valve operating sched-
ule shall be provided for every operation .
Instructions shall be supplied in not less
than two copies .

POOL WATER AND TREATMENT

37. Chlorine Compartment: Where gase-
ous chlorine equipment is provided below
grade in a filter room or in any part of a
building which provides housing, the me-
chanical proportioning device and cylinders
of chlorine shall be housed in a reasonably
gas-light corrosion-resistant and mechanical-
ly vented enclosure . Air-tight duct from the
bottom of the enclosure to atmosphere in
on unrestricted area and a motor-driven
exhaust fan capable of producing at least
one air change per minute shall be pro.
vided . Automatic louvers of good design
near the top of the enclosure for admitting
fresh air are required . An opening at least
18 in . square, glazed with clear glass, and
artificial illumination shall be provided in
an amount such that the essential perform-
ance of the equipment may be observed,
at all times, without opening the enclosure .
Electrical switches for the control of arti-
ficial lighting and ventilation shall be on
the outside of the enclosure adjacent to the
door . The floor area of the enclosure shall

and slope to freely carry the maximum
flows required with no surcharge or back
pressure in the lines . All piping and equip-
ment shall be provided with positive means
of completely draining all water to prevent
damage from freezing .

32. Direct Connections to Utilities: No
direct mechanical connection between a
source of domestic water supply shall be
made to a swimming pool or to its piping,
thereby eliminating a cross connection to
what may become a source of contamina-
tion .

The water supply for filling the pool, when
derived from a potable supply, shall be by
means of an over-fall fillspout to the pool,
or an over-fall supply to a surge tank,
wherein the water will freely overflow at
deck level or the top of the surge tank,
before coming into contact with the water
supply outlet .

The disposition of sanitary sewage from the
bathhouse shall be into a sanitary sewer,
a septic tank or other waste line which
meets with the approval of local health
authorities .

Whenever any waste from the swimming
pool is connected to a sanitary sewer or a

storm sewer, an air-gap or a relief man-
hole shall be provided which will positively
preclude against surge or backflow intro-
ducing contaminated water into the swim-
ming pool or the water treatment plant as
covered elsewhere.

33 . Pump and Motor: Pump and motor
unit shall be provided for recirculation of
the pool water which has been selected for
performance and will meet the conditions
of quantity required for filtering and clean-
ing the filters with the total dynamic head
developed by the complete system . The re-
quirements for filtration shall be based
upon the maximum head loss developed im-
mediately prior to washing the filters . The
motor shall be non-overloading in con-
tinuous operation for filtration under all
conditions but may be overloaded within
the service factor for conditions of backwash
and for emptying the pool .

Pump performance curve for the unit to be
installed shall be provided and submitted
to proper authorities .

34. Vacuum Cleaner: Where facilities are
installed integrally in the pool piping system
for the operation of a vacuum cleaner, the
piping shall be required to produce not
more than 15 ft total head loss at the pump,

recirculation and the maintenance of a
uniform and adequate sterilizing medium
at all times.

30. Main Drain Spacing: When the out-
lets to pool pump suction are installed
near the end of a pool, the spacing shall
be not greater than 20 ft on centers . An
outlet shall be provided not more than 15
ft from side wall .

The outlet grate clear area shall be such
that when the maximum flow of water is
being pumped through the floor outlet, the
velocity through the clear area of the grate
shall not be greater than l'/i ft per second .
Outlet grates shall be anchored and open-
ings in grates shall be slotted and the
minimum dimension of slots shall be not
more than '/2 in .

Where outlet fittings consist of parallel
plates, of so-called anti-vortex type where
the water enters the fittings from the sides
rather than through a grating facing up-
ward, entrance velocities may be increased
to b ft per second .

All pool fittings shall be of non-corrosive
material .

31 . Piping : The determination of sizes of
pipe, fittings and valves on the complete
main pump suction line from the swimming
pool shall be based upon a rate of friction
losses for piping of not more than 6 ft per
100 ft of pipe, based upon Hazen-Williams
formulas for 15-year old piping .

All piping on the discharge side of the
pump for filtration and to the point for
discharge of backwash water from the filter
plant shall have pipe sizes determined on
a basis of friction losses which shall be not
more than 12 ft per 100 ft and the velocity
in any pipe shall not exceed 10 ft per second
and pipe selection shall be made based
upon Hazen-Williams formulas for 15-year
old pipe . In the determination of pipe sizes
required, the criterion which would call for
the largest pipe size shall govern .

All pool piping shall be supported by piers
or otherwise to preclude against possible
settlement which will either provide dirt
traps or air pockets and a condition which
would rasult in rupture of the lines .

All pressure and suction lines shall have
a uniform slope in one direction of not
less than 3 in . per 100 ft . Gravity waste
lines around the pool 6 in . or smaller shall
have a minimum slope of '/é in . per ft .
Lines larger than 6 in . and all outfolf waste
mains shall be designed with a size of pipe



DIVING POOLS

Separation of swimming and diving pools
has long been common practice abroad and
is an increasing trend in the United States .
Diving does not require a very large pool,
but it must be deep-at least 14 ft below a
10-meter platform . A swimming pool must
be large in area, but it need be no more
than 4 or 5 ft deep and can have a flat
bottom .

Olympic requirements for diving pools are
shown in the accompanying diagram and
table. Minimum requirements can be met
with a pool 35 by 45 ft, but a somewhat
larger size, e.g ., 60 by 60 ft, is usually ad-
visable . A water curling arrangement should
be provided so that the diver can see ex-
actly where the surface of the water is . If
outdoors, the pool should be oriented so
that the sun is not in the diver's eyes. Un-
derwater observation ports are desirable .

By R. JACKSON SMITH, AIA, Eggers and Higgins, Architects

Diving pool and platform dimensions for competitive swimming

* i'referred dimensions appear in left-hand columns ; minimum safe dimensions

41 . Pool Temperature: Temperature of
indoor pools shall be maintained between
75 and 85 F., with exceptions made in Type
E pools.

WADING POOLS

By definition, a wading pool shall normally
be a small pool for non-swimming children,
only, used only for wading and shall have
a maximum depth at the deepest point not
greater than 24 in .

Owing to the high degree of pollution like-
ly to be present, a wading pool shall have
a maximum turn-over cycle of 4 hours. The
supply to the wading pool shall consist of
filtered and chlorinated water from the
large pool filtration and recirculation sys-
tem. The circulating outlets from the wad-
ing pool may be wasted or may be re-
turned to the circulation system of the large
pool at the suction side of the pump for
re-filtration . Also a waste outlet shall be
provided at the deepest point of the wad-
ing pool, by means of which it shall be
completely emptied to waste.
In general, standards,of sanitation in cir-
culation, surface skimming and all other
details shall be equal or superior to those
for swimming pools. It is considered to be
very desirable to install a spray pool in
lieu of a wading pool, wherein no water
stands at any time but is drained away
freely as it sprays over the area,

be of adequate size to house the chlorinater,
fan, scales and one extra chlorine cylinder .
Gas mask approved by the Bureau of Mines
for protection against chlorine gas shall be
provided, mounted outside the chlorine
compartment .

33 . Coagulant Feeder : Coagulant feeder
of cast-iron pot type with piping arranged
to provide a restriction in the flow or other
means of creating a pressure differential
which will circulate a portion of the filter
influent on a ratio proportionate to the rate
of flow shall be provided . Pot shall be of
good grade gray cast iron with quick-remov-
able, tight-gasketed cover and will be piped
with IPS brass pipe to circulate through the
feeder with a tapping at the bottom of the
feeder for entering water and a tapping at
the top for supplying coagulant solution to
the filter influent . Control valves, one of
which shall be needlepoint type, and a
drain cock for draining the equipment when
the plant is out of operation shall be pro-
vided . The capacity of the pot shall be not
less than 2 oz of lump or nut potassium
alum per square foot of filter bed area .

39 . Testing Equipment: A test set shall
be provided for the determination of free
chlorine residual and the pH hydrogen-ion
content in the pool water of calorimetric
type with test tubes and supply of phenol
red solution and orthotoluidine agents .

Color standards shall be as follows and the
carrying case and test tubes shall be pro-
vided of plastic or other material which is
permanent and unbreakable:

Chlorine color standards-0.1, 0.3, 0.6, 0.8
ppm; pH color standards-6.8, 7 .2, 7.6, 8.0

40 . Quality of Water: The equipment
when operated in accordance with the man-
ufacturer's instructions, shall provide water
meeting the following standards:

(l) Shall meet U.S . Public Health Service
requirements for bacteriologically potable
water.

(2) Shall have a degree of clarity such that
a disc 2 in . i n diameter which is divided
into quadrants in alternate colors of red
and black shall be clearly discernible
through 15 ft of water and the different
colors readily distinguishable .

(3) Shall have a minimum free available
chlorine residual at any point in the pool
of not less than 0.25 porn and not more
than 1 .0 ppm at any time .

(4) The pH or measure of hydrogen-ion
content at no time shall be below 7.0 and
shall be maintained between this limit and
8 .0 on the hydrogen-ion scale.
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(in accordance with Olympic requirements)

appear in right-hand columns.
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Minimum standards prepared by the National Swimming Pool Institute

RESIDENTIAL SWIMMING POOLS

The technical data presented here give basic
requirements for residential swimming pool
design, systems and equipment . It is intended
by the NSPI to serve as recommended mini-
mum standards and not as a model code .

DEFINITIONS
AND NOMENCLATURE

1 . Swimming Pool-Any constructed pool,
used for swimming or bathing over 24 in,
in depth, or with a surface area exceeding
250

	

sq

	

f t .

2. Residential Swimming Pool-Any
constructed pool which is used, or intended
to be used, as a swimming pool in con-
nection with a single family residence .

3. Main Outlet-The outlet(s) at the deep
portion of the pool through which the main
flow of water leaves the pool .

4. Main Suction-The line connecting the
main outlet to the pump suction .

S. Vacuum fitting-The fitting in the wall
of the pool which is used as an outlet for
connecting the underwater suction cleaning
equipment.

6. Vacuum Piping-The piping which con-
nects the vacuum fitting to the pump suction .

7. Return Piping-The piping which car-
ries the filtered water from the filter to the
pool .

8. Inlet-The fitting or opening through
which water enters the pool .

9. Face Piping-The piping with all valves
and fittings which is used to connect the
filter system together as a unit,

10. Recirculating Piping-The piping
from the pool to the filter and return to the
pool, though which the water circulates .

11 . Backwash Piping-The piping which
extends from the backwash outlet of the
filters to its terminus at the point of dis-
posal .

12 . Receptor-An approved fixture or de-
vice of such material, shape and capacity
as to adequately receive the discharge from
indirect waste piping, so constructed and
located as to be readily cleaned.

13 . Filter-Any material or apparatus by
which water is clarified .

14. Underdrain-An appurtenance at the
bottom of the filter to assure equal distribu .
tion of water through the filter media.

15 . Filter Element-that part of a filter
device which retains the filter media.

16. Recirculating Skimmer-A device
connected with the pump suction used to
skim the pool over a self-adjusting weir and
return the water to the pool through the
filter.

17 . Overflow Gutter-A trough in the
wall of the pool which may be used for
overflow and to skim the pool surface .

18 . Filter Media-The fine material which
entraps the suspended particles .

19. Filter Sand-A type of filter media.

20. Filter Rock-Graded rock and gravel
used to support filter sand .

21 . Pool Depths-The distance between
the floor of the pool and the maximum
operating level when pool is in use .

22 . Pool Decks-The paved area around
the pool .

23 . Width and length-Shall be de-
termined by actual water dimensions .

24 . Lifeline Anchors-Rings in wall of
pool at transition point between shallow
and deep area .

CONSTRUCTION

The design and construction, as well as all
equipment and materials, shall comply with
the following requirements :

1 . Structural Design-The pool structure
shall be engineered and designed to with-
stand the expected forces to which it will
be subjected .

2. Wall Slopes-To a depth of 5 ft from
the top, the wall slope shall not be more
than 1 ft horizontal in 5 ft vertical .

3. Floor Slopes-The slope of the floor in
the shallow end shall not exceed 1 ft ver-
tical to 7 ft horizontal . The transition point
between shallow and deep water shall not
be less than 4'/2 or more than 5 ft deep .

4. Lifeline Anchors-Provide recessed
lifeline anchor in wall of pool at transition
point between shallow and deep area .

S. Diving Area-Minimum depths and dis-
tances shall be as shown in table below,

DIVING AREA-MINIMUM DEPTHS AND DISTANCES

Diving
Maximum
Distance Minimum Distance Distance from

Deep Point to I Minimum j Minimum Width
Boards Above Depth, from Diving j Transition Overhang, to Center of

Water, In . ft Wall, ft Point, ft ft Board, ft

Deck Level 18 8 10 10 2'/x 7

Residential 30 8 11 11 21/2 71/2

1 meter i 39 .37 8'/2 12 12 3 Î 8



shall be brass. Sizes over 2 in . may have
cast-iron or brass bodies . All working parts

of valves shall be non-corrosive material .

c. Combination valves may be installed if
the materials and design comply with the

intent of these standards.

7, Tests-All pool piping shall be in com-
pliance with these standards and the instal-
lation and construction of the pool piping

system in accordance with the approved
plans. The entire pool piping system shall
be tested with a water test of 50 psi and
proved tight before covering or conceal-
ing.

WATER SUPPLY
AND TREATMENT

The potable water supply to any swimming
pool shall be installed as required in
AWWA Standards.
a. Unless on approved type of filling system
is installed, such as is required by AWWA,
any source of water which may be used to
fill the pool shall be equipped with back-
flow protection .
b. No over the rim fill spout will be ac-
cepted unless located under a diving board
or installed in a manner approved by local
authorities so as to remove any hazard .

GENERAL

Wherever building regulations are estab-
lished, generally the requirements are simi-
lar to those listed below.
a. Before commencing the installation of
any swimming pool, a permit authorizing
such work shall be obtained from the build-
ing department .
b. Application for permits shall be accom-
ponied by plans and calculations in dupli-
cate or triplicate and in sufficient detail
showing the following :
1 . Plot plan, elevations with dimensions all
drawn to scale.
2. Pool dimensions, depths and volume in
gallons .
3. Type and size of filter systems, filtra-
tion and backwash capacities.
4. Pool piping layout, with all pipe sizes
and valves shown, and types of materials
to be used .
5. The rated capacity and head at filtra-
tion and backwash flows of the pool pump
in gpm with the size and type of motor.
6. Location and type of waste disposal sys-
tem.
7. Structural, calculations and details pre-
pared and signed by a registered engineer .
c. Set Back-Swimming pools shall be clas-
sified as accessory structures and conform
to setbacks as required for such structures
in local building codes.
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in depth with a freeboard of no less than
9 in . or more than 12 in .
c. There shall be no less than four grades
of rock, which shall be clean, non-crushed,
rounded, non-calcareous material .
d. The total depth of the rock supporting
bed shall be no less than 15 in . and each
grade shall be 2 in . or greater in depth.

Each layer of rock shall be leveled to pre-
vent intermixing of adjacent grades .
e. The top layer shall vary in size between
'/a and ', in . The next layer shall vary in
size between 1i. and th in . The next layer
shall vary in size between t/z and s/ in .
The bottom layer shall vary in size between
1 and 1 1/2 in .

4. Recirculating Pumps-The recirculat-
ing pump shall have sufficient capacity to
provide the rated flows of the filter sys-
tem, without exceeding the head loss at
which the pump will deliver such flows. The
pump motor shall not be operated at an
overload which exceeds the service factor .
a. Pool pump shall be equipped on the inlet
side with an approved type hair and lint
strainer . The basket of the strainer shall be
non-corrosive and have on open screen sur-
face of at least four times the cross sec-
tional area of the inlet pipe .

S. Pool Piping-Shall be sized to permit
the rated flows for filtering and cleaning
without exceeding the maximum head, at
which the pump will provide such flows.
In general, the water velocity in the pool
piping should not exceed 10 ft per second .
Where velocity exceeds 10 ft per second,
summary calculations should be provided to
show that rated flows are possible with the
pump and piping provided . The recirculat .
ing piping and fittings shall meet the fol.
lowing requirements :
a. The vacuum fitting(s) shall be in an ac-
cessible position(s) below water line.
b. A main outlet shall be placed at the
deepest point in every pool for recirculating
and emptying the pool .
c . Pool recirculatinn piping, passing through
the pool structure, shall be copper tubing
(with a minimum wall thickness of Type
"L") brass or an approved equal,
d. Filtered water inlets shall be provided in
sufficient quantity and shall be properly
spaced to provide a maximum circulation of
the main body and surface of water.

6. Valves-Fullway valves shall be in .
stalled throughout, to insure proper func.
tioning of the filtration and piping system .
a. A valve shall be installed on the main
suction line located in an accessible place
outside the walls of the pool .
b. Valves up to, and including 2 in . i n size

MECHANICAL

1 . Filters-Every pool shall be equipped
with a recirculating system capable of filter-
ing the entire contents of the pool in 18
hr', or less, when the flow is calculated
at a maximum of 5 gallons per minute, per
square foot of filter area .
a. Filters shall be capable of maintaining
the clarity of the water to permit the ready
identification, through an 8 ft depth of wa-
er, of a disc 2 in . i n diameter, which is
divided into four quadrants in alternate col.
ors of red and white.
b. Filter capacity shall be such that it need
not be cleaned more frequently than once
every four days under normal operation.
c . All filters shall be equipped with in-
fluent and offluent pressure gauges, to de.
tsrmins the pressure differential and fre-
quency of cleaning .
d. All filter systems shall be equipped with
an air release at the high point in the sys-
tem. Each filter shall be provided with
a visual means of determining when the fil-
ter has been restored to original cleanliness .
e. Operating instructions shall be posted on
every filter system and all valves shall be
properly designated with metal tags, in .
dicating purpose.

2. Sand Pressure Filters-Sand filter sys-
tems shall be designed and installed to op-
erate at a rate not to exceed 5 gallons per
minute, per sq ft of filter area and to back-
wash at a minimum rate of 10 gallons per
minute, per sq ft of surface area .
a. Filter tanks shall be fabricated to 1956
ASME Specifications for noncode pressure
vessels, with the exception that standard
type dished and flanged heads may be used .
Tanks shall be built for a minimum of 50
pounds working pressure and tested at 150
psi. The filter underdrain shall have an
effective distribution of at least 25 per
cent of the cross-sectional area of the tank .
Tanks placed underground shall be steel
plate at least 3/16 in . i n thickness, with an
approved non-corrosive exterior coating .
b. Filter tanks shall be supported in o man-
ner to prevent tipping or settling .

. Filter Media Specifications"
a. Filter sand shall be a hard uniformly
graded, silica material with effective par-
ticle sizes, between 0.45 and 0.55 millime-
ters in diameter, with uniformity coeffi .
cient of 1 .45 to 1 .69. There shall be no
limestone or clay present .
b. Filter sand shall be no less than 19 in .

*Note: Standards for diatomaceous earth
fsltere are presently being prepared by a
National Committee of diatomaceous earth
filter manufacturers.
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MINIMUM FILTER AND PIPE SIZES

FOR RESIDENTIAL POOLS WITH CONVENTIONAL SAND PRESSURE FILTERS Based

on : Maximum filter rate-5 gpm per sq ft of filter area . Minimum backwash rate-10 gpm

per sq ft of filter area . Complete turnover of pool capacity in 18 hours .

PIPE VELOCITIES IN FEET PER SECOND (Based on Standard Steel Pipe)

'Do not select suction or backwash line sizes where velocity exceeds 10 ft per second without engineering calculations .

MINIMUM PIPE SIZES'

'Assumes filter at deck level with backwash outlet plus or minus 2 ft of deck level-not over 30 ft long . Allowable loss due to friction through

filter and face piping-15 ft. five 90' bends in each line is maximum considered .

' " 11/2 in lines acceptable, but not recommended.

POOL CAPACITY FILTER SIZE FILTER AND BACKWASH RATES

Maximum Pool Capacity Filter Diameter Filter Area Filter Rate Backwash Rate

9,550, gal
11,750901

18 in
20 in

1 .77 ft
2 .18 ft

9
11
gpm
gpm

18 gpm
22 gpm

17,000901
26,400 gal
38,200 gal

24 in
30 in
36 in

3 .14 ft
4 .90 ft
7 .07 ft

16
25
35

gpm
gpm
gpm

32 gpm
50 gpm
71 gpm

51,900 gal
67,800 gal

42 in
48 in

9 .62 ft
12 .57 ft

48
63

gpm
gpm

96
1

gpm
126 gpm

Flow Rate
Pipe Size

3/4 in I 1 in I Flow Rate
1 1/4 in

Pipe Size

11/2 in I 2 in 2!12 in

9 gpm 5 .4 32 gpm 6 .6
10 gpm 6 .0 35

48
gpm 7 .5

10 .2' 7 .611 gpm 6 .6 gpm
Ï

16 gpm 9 .6 50 gpm
7,9
9 .918 gpm 1 10 .8` 6 .7 63

71
gpm

11 .1 ` 6 .9
22 gpm 8 .2 gpm

25 gpm
32

9 .3
11 .9'

96
126

gpm
gpm

.2

.11'
8.4
.4

gpm

Diameter of
Filter

Maximum
Length Main

Suction Line Suction Line

i

Vacuum Line
ReturnLinei

Backwash Line
Approx . Total
Backwash

Heed

20 ft 1 in 1 in 3/4 in 1 in 32 ft
30 ft 1 in 1 in 3/4 in 1 in 35 ft

18 in
40 ft 11/4 in 1 1/4 in 3/4 in 11/a in 22 ft
50 ft 1 1/4 in 1 1/4 in li 3/4 in 1114 in 24 ft

20 ft I in I in 3/4 in 1114 in 29 ft
30 ft 1 1/4 in

li
1 1 /4 in 3/4 in 11/4 in 24 ft

20 in
40 ft 1 1 /4 in 1 1/4 in 3/4 in 1114 in j 25 ft
50 ft 1 1/4 in 11/4 in 3/4 in 11/4 1n 26 ft

20 ft 1 1/4 in 1 1/4 in 1 in 1I/4 in 28 ft
30 ft 1 1/4 in 1 1/4 in 1 in 1 1 /a in 31 ft

24 in 40 1 t 11/4 in 1 1/4 in 1 in 1 1/4 in 34 ft
5D ft 11/2 in 11/4 in 1 in 11/4 in 29 1t

20 ft 11/2 in 1 1/2 in 11/a in 11/2 in 29 ft

30 ft 1V2in 1 1/2 in - 1 1/4 in 1 1/2 in 32 ft
30 in 40 ft 1 1/2 in 1 1/2 in 1 1/4 in 1 1/2 in I 35 ft

50 ft 2 in 1V2 in 11/4 in 1V2 in 28 ft

20 ft 2 in 1 1/2 in 1I/2 in 2 in 25 ft
30 ft 2 in 11/2 in 11/2 in 2 in 27 ft

36 in 40 ft 2 in 11/2 in 1 1/2 in 2 in 29 ft
50 ft 2 in 11/2 in 1 1/2 in 2 in 31 ft

20 ft 2 in V/2 in 11/2 in 2 in 31 ft
30 ft 21/2 in 11/2 in 1 1/2 in 21/2 in 22 ft

42 in 40 ft 21/2 in 11/2 in 1 1/2 in 21/2 in 24 ft
50 ft 2 1/2 in 1V2 in 1 1/2 in 2 1/2 in 26 1t

20 ft 21/2 in 11/2 in 11/2 in 21/2 in 25 ft
30 ft 2 1/2 in 2 in** 1 1/2 in 2 1/2 in 27 ft

48 in 40 ft 2 1/2 in 2 in" 11/2 in 2 1/2 in 28 ft
50 ft 2 1/2 in 2 in" 11/2 in 2,12 in 33 ft
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Fig . 2 Recreational swimming pool 25 m long will accommodate 340 bathers . From Definitive Designs
for Naval Shore Facilities, Department of the Navy, Washington, D.C., 1972.

Recreation and Entertainment

SWIMMING POOLS
25-Meter Recreational Pool



Recreation and Entertainment

SWIMMING POOLS
25- and 50-Meter Indoor Pools

Fig . 3

Fig . 4. Twenty-five-meter pool .

Fig . 5

	

Fifty-meter pool.

Figures 3-9 from Definitive Designs for Naval Shore
Facilities, Department of the Navy, Washington, D .C .,
1972 .
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DESIGN NOTES
Dressing-Locker Room. An average
of 14 sq . ft . per pupil in the designed
peak load should be provided exclu-
sive of the locker space so there will
be adequate dressing area . Check list :
sufficient mirrors, built-in drinking
fountain and cuspidor in boys' dress-
ing room, tack board.

Storage Lockers. Each pupil enrolled
should have a storage locker, with
an additional 10 per cent to allow for
expansion. Recommended sizes, in
order of preference are: 7j2 by 12 by
24 in ., 6 by 12 by 36 in ., 7V2 by 12 by
8 in . These were selected as being the
minimum size lockers to store ordi-
nary gym costumes and allow free
hanging for ventilation .

Dressing Lockers. Lockers large
enough to accommodate street clothes
should be provided . The number
should equal the peak load plus 10

per cent . Lockers 12 by 12 by 72 in .
are recommended for secondary
schools and 12 by 12 by 54 in . or 12
by 12 by 48 in . for elementary schools.

Shower Room . In the group or gang
type shower, the girls should have
a number of shower heads equal to

40 per cent of the designed peak
load ; for boys 30 per cent .
Shower heads should be at least

4 ft . apart, of a non-clogging type ;
height of spray should be adjustable
by use of a lock. If stationary heads
are installed, they should be placed

These plans show three dressing-locker room arrangements, each with

its own particular advantages. Dressing lockers are marked with X's .

Plan 1 : storage lockers are grouped in small space for economy in

drying uniforms with forced warm air ; some congestion may result

from dressing lockers being next to one another. Plan 2 : distributing

dressing lockers over entire area gives each participant ample dress-

ing space. Plan 3 : dressing lockers distributed over entire suite ; units
can be installed in any number desired and lend themselves to group

dressing method for girls . By constructing walls A, B, C and D, putting
a grille to ceiling above locker tiers and installing grille sliding doors

at E, each unit becomes a complete dressing room for community use.

Walls A, B, C and D can be omitted and gates F added to get some
use and permit towel service and toilet units to be installed at points

A and D

Based on information from "A Guide for Planning Facilities for

Recreation, Physical & Health Education," published by The

Athletic Institute, Inc ., for the National Facilities Conference .

LOCKER ROOMS
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so that the top of the spray will be
shoulder height (usually -11 , to S ft .) .

on(- to three individual shower
booths, 3 bv- 31 2 ft ., should be pro-
vided additionally for girls .
For boys, if walk-way or %alk-

around shower system is desired, the
number of sho% e~r heads in the sho% er
room can be reduced by one-third . In
the walk-way, spray outlets attached
to the water pipe must be focused
to provide coverage from shoulder
height to feet . 'l'here must be a con-
linuous spray the length of the %alk-
way arranged so that there %ill be
%arts, tepid and cool water as one
progresses along the %elk-%%a,, . 'I'lie
walk-way should be arranged in l
shape with a total length at least 35
ft . and from 3 to 4 ft . in width. An
entrance from the group shower
soaping space and egress to the toNel.
ing room and s%inuning pool should
he provided .

Both individual and master con.
trol should be provided for all groups
or gang showers. "flee booth showers
*hould have individual control; the
%elk-%av only master control.

Toweling Room . 'l'he toweling
room should have the same total area
as the sho%er rooms and be immedi-
ately accessible to both showers an(]
dressing room .

1 ledge 18 in . high and 8 in . wide
coned at %all and hale . %ith bull nose
edge, as foot drying aid is desirable .

If totsel distribution is such that
hanging of to%els in drying room is
necessarN - . a I -in., non-corrosive to%cl
bar t ft . from the floor and 1 to 1 ~
in . from the %call is recommended . -

k non-shatterable, transparent
panel for supervision of toweling be-
tween the toweling and dressing room
may be desired .

Towel Service and Storage Room.
Adjustable shelves in sufficient num-
her to accommodate the load are

required . A check-out %indo%% should
open into or be immediately adja-
cent to the toweling room . If uni-
forms are distributed from here, a
clutch door or cheek-out %iudow, %-ith
counter, should open into the dress-
ing room .

Toilet Room . Facilities should be pro-
vided in proportion to the peak load
on the follo%ing basis:
'l'oilets Girls

	

1-30 Min . 3
Toilets Bovs

	

I--,70 Min . 2
I rinals

	

Boys

	

1-2i

	

Min . 2
Lavatories Girls and

Boys

	

1--;f0 Min . 3

Typical combined storage-dressina locker arranaements
Area of the dressing-locker roomy suite required for di fferent types of storage and dressing lockers in a typical
unit fur 2'110 girls or boys . Proportionate adjustments to be made for varying school ettrolltneeits .

IClass Size of lockers Typical
Overall
height Number Peak

load Area
tPeriods and Installation with students Required, Recommendation

Per Day Battery Arrangement base per day period sq . ft .

six 6-storage 7/z x 12 x 24"
1-dressing 12 x 12 x 48" III 54" 114 .80 1

or `III'll101
~Ilull, l~

II or 240 40 or a . grades 1-12
6-storage 7~/z x 12 x 24" .11 11 80" 90 .0 b . grades 9-12
1 -dressing 12 x 1 2 x 72" `

six 6-storage 6 x 12 x 36" 3
1-dressing 12 x 12 x 72" III'II 80" 240 40 100.0 grades 10-12 only

six 6-storage 7t/2 x 1 2 x 18" 111~Î1 11 II 2
1-dressing 12 x 12 x 54" II II II II I~ 62" 240 40 90.0 grates 1-12

eight 8-storage 7t/: x 12 x 18" ~" ~~ It 11'
111-dressing 12 "x 12 x 72 80� 240 30 67.50 grades 9-12

~// 1t11 11 11_

eight 8-storage 7 1/2 x 12 x 24" 1111 RUSH[ 1
1 -dressing 12 x 12 x48" 1111 141 ~~,,. 54" 240 30 105 .0 grades 1-12
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Information in this section was pre-
pared by Ronald Allwork from data
assembled by the Portland Cement
Association ; Joint Committee on Bath-
ing Places, American Public Health
Ass'n. ; Conference of State Sanitary
Engineers.

General. Capacity and operation of the
bathhouse must be such as to avoid
overcrowding at times of maximum de-
mand ; however, it is better to have an
overcrowded condition a few times a
year rather than to have facilities so
large as to be uneconomical .

Location of bathhouse depends partly or.
size of pool and space available. When
possible, bathhouse should be placed so
as to protect pool from prevailing winds.
A location at one side of the pool, or
better still, at the shallow end, will re-
duce the danger of poor swimmers and
children falling or jumping into deep
water.

Six* of bathhouse and selection of equip-
ment, in relation to pool size depend on
such factors as the need for : lockers,
or central checking system ; individual
dressing rooms, or the "dormitory" sys-
tem ; private or group showers ; and
extra facilities . If patrons are permitted
to use their own suits, some will come
ready to swim, and dressing and check
rooms may be small. But since all bath-
ers should be required to take a cleans-
ing shower, the number of showers
needed will remain the same .
Area of bathhouse is usually 1/3 of

pool area ; area of dressing room ap-
proximates 1/5 pool area. It is recom-
mended that bathhouse facilities, based
on the number of bathers present at
any one time (2/3 of whom may be as-
sumed to be men), be provided as fol-
lows

1 shower for each 40 bathers
1 lavatory for each 60 bathers
1 toilet for each 40 women
1 toilet for each 60 men
t urinal for each 60 men

For rough estimate of maximum num-
ber of persons within a pool enclosure
(pool and walks) assume one person for
every 12 sq . ft . of pool area . Hence for
a pool 30 x 75 ft., assume 190 persons.

Elements of a bathhouse vary with local
requirements, but usually include : en-
trance lobby, ticket or cashier's booth,
concessions, manager's office, public
telephones, checking room, suit and
towel room, dressing rooms, toilets,
showers, first aid room, guard's or at-
tendant's room, mechanical equipment,
storage space, etc.

Dressing rooms. Method of checking
clothes must be decided before the lay-
out can be determined, as the method
chosen affects the entire arrangement.
Both individual lockers and central
check rooms have been used success-
fully. Choice depends mainly on local
conditions . A combination of the two
systems may become the most desirable,
since obviously requirements for a well-
dressed adult and for a boy in play
clothes are not the same . Lockers
should be placed on a raised platform
to keep them dry and to simplify floor
cleaning . Lockers require most space,
but tend to keep clothes in better con-
dition . Individual dressing rooms must
usually be provided for women and
girls, whereas men and boys ordinarily
dress in aisles between rows of lockers.
A few individual dressing rooms are
sometimes provided in men's dressing
rooms.
Regardless of the system adopted,

dressing and locker rooms should be
arranged to admit a maximum of sun-
light and air in order to maintain clean,
sanitary conditions . Satisfactory results
have been obtained from the "open-
court" type, in which the roof is omitted
over part of the dressing room area .

Toilets of the wall-hung type are recom-
mended .

Showers may be either individual or
group-controlled ; some type of control,
which eliminates any possibility of
bathers being scalded, is essential.
There are many types of bathhouse

equipment on the market which add to
the convenience of the patrons and in-
crease the popularity of the pool . Hair
driers, comb-vending machines, exer-
cisers and scales are frequently in-
stalled .

Planning of bathhouse elements should
be such as to permit operation with
minimum of personnel, particularly dur-
ing slack periods.

Circulation . Arrange all facilities so
patrons can pass through quickly, with-
out confusion. The only route from
dressing room to pool should be past
toilets and shower rooms. Each bather
should be required to take a thorough
cleansing shower with soap before put-
ting on bathing suit . By requiring each
bather to pass through a group of
showers before entering the pool a su-
perficial bath will be obtained, but this
must not be considered as replacing the
required shower in the nude .

Toilets should be accessible directly
from both dressing room and pool .
Separate ones for "wet" and "dry" bath-
ers are desirable. Disinfecting foot, baths
should be placed between pool and toilet.

Bathers returning from the pool
should preferably pass through a sepa-
rate drying room to the dressing room,
and the "wet" and "dry" bathers should
be separated as much as practical. Exit
from bathhouse to street should be so
arranged that an attendant may collect
all keys, checks, suits or other supplies
belonging to the establishment.

Construction . Resistance to deterioration
and fire is especially important. The
constant. dampness which usually pre-
vails is harmful to many materials and
causes rapid deterioration . Therefore
materials which are entirely satisfac-
tory in ordinary buildings may not be
desirable for bathhouses . Fire hazard
must also be considered in selection of
materials, particularly since the build-
ing is generally in an isolated location
and without attendants a good portion
of the year .
Bathhouses must be kept scrupulously

clean by frequent washing. Construc-
tion should be such that washing with
high pressure hose will not damage the
building . Floors of bathhouses should
be pitched 1/4" per ft . to frequent out-
lets to assure rapid drainage . Provide
an ample number of hose connections
to make cleaning easy . Connection
should be not less than 1 in . to insure
adequate water volume and pressure .
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ZOOS

By LAURENCE CURTIS

Z00 PLANNING

A. Display Arrangements or Themes

IntrodUCtion The categories described below
are representative more of planning concepts
than of existing facilities . Classification of any
given zoo depends largely on its history, i .e .,
whether it was developed from the very begin-
ning along a definite theme or whether it "grew
like Topsy," with buildings and exhibits con-
structed as immediate circumstances and
interests dictated . By fer, the vast majority
of zoos are in the latter category with very
few institutions "master planned" from their
inception and then built along orderly planned
lines and stages of growth . It is hoped that
master planning in zoos will increase .
The general present day lack of master-

planned zoos is due largely to an absence of
adequate financial support at the zoo's incep-
tion . In general, most zoos attain a stage some-
what after their inception where future devel-
opmental potential is assured . It is at just such
a stage that a comprehensive and overall plan
for future growth and development is frequent-
ly prepared, namely a "master plan ." As a
result of such a history, most zoos today are
in a transitional period wherein remaining ele .
ments of the "Topsy" period coexist with new
stages of master-planned growth . Since a zoo
is never really "finished," the typical zoo that
has attained a stage of planning maturity is
actually in some phase or other of its master
plan development . The older a zoo, the more
periods of reevaluation and master planning it
generally passes through, since new ideas and
new techniques of animal display are con-
stantly being developed, altered and then dis-
carded in response to new philosophies of zoo
functions . Certainly, wherever possible and
practical, a city contemplating either a new
zoo or a vast remodeling of an old one should
give top priority to the preparation of a master
plan .

A zoo may be classified as one of the fol-
lowing display types according to the nature
and arrangement of its exhibits ; systematic,
zoogeographic, habitat, behaviorial, "popular,"
or, most frequently, some combination of
these . (See Fig . 1 .)

1 . Systematic Themes

	

The arrangement of exhib-
its according to their taxonomic or systematic
relationships ; thus, all cats in one exhibit area,
bears in another, hoofed animals together, etc .
Historically, the earliest zoos ("menageries")
were developed along this theme . From a prac-
tical standpoint of design and construction, the
systematic theme allows a certain ease of daily
maintenance and husbandry.
One of the distinct advantages of a system-

atic arrangement is the opportunity to emphs-

Zoological Park Fundamentals, American
Association of Zoological Parks and Aquari-
ums, a professional branch of the National
Recreation and Park Association, Washing-
ton, D C . 1968 .

size differences and similarities of related
species within a single animal group . Such
advantages are gained through the adjacent
exhibition of related species permitting
comparative viewing .

An entire zoo planned along systematic
lines has been criticized as a source of "ex-
hibit monotony ." That is, when the visitor
is confronted with several species in the same
animal group (e .g ., monkeys, bears, cats, etc .)
the relative similarity in these animals tends to
inhibit exhibit interest . Also, in such a display
a species, which may be an outstanding exhibit
by itself, may lose its attractiveness or effect
when shown alongside other perhaps more
spectacular members of its family group . In
short, when the average visitor is confronted
within a limited area with several similar
animal species, he tends to be attracted to the
more spectacular species often to the detriment
of the others ; also visitor interest declines as
the number of similar animals increases until,
when his saturation point is reached, he may
leave an otherwise outstanding exhibit of
animals for something simply "different ." By
breaking up such systematic exhibits (as in a
zoogeographic theme) visitor interest is main-
tained at an optimum level with maximum
exhibit diversification of similar species .

2 . Zoogeogisphic Themes

	

The arrangement of ani-
mal exhibits according to their geographic
origin, e .g ., New World, Old World, European,
Asian, Eurasian, African, Australian, Australa-
sian, Tropical American, Temperate American,
Polar, Texas, etc . Thus, all of the animals in an
entire zoo may be arranged zoogeographically
or continentally . With such arrangements,
there is practically no limit to the extent of
imaginative exhibit supplements such as the
use of native props from the same area as the
animals, background music geographically
keyed, architectural style, planting, and other
exhibit features also geographically oriented.
Such themes need not be worldwide in scope,
but can be restricted to a given geographic
area . Thus, "animals of the Southwest," "ani-
mals of Idaho," "animals of the Rocky Moun-
tains," etc ., with the concepts limited only by
the imagination of the planner and available
resources .

Regional zoogeographic themes would seem
ideal for smaller zoos as they permit an insti-
tution with limited finances to do a small job
well rather than do a big job poorly . Regional
pride and expression also are important and
advantageous factors in support of a regional
theme .

From a practical standpoint, utilization of a
local regional theme offers several induce-
ments ; ready availability of most animal
species ; few or no acclimational problems ;
generally less expensive and less complicated
demands for physical structures, maintenance
and operation when compared to the needs of
exotic animals ; and a ready availability of ac-
climated plants and natural exhibit props for
naturalistic landscaping .
With so many apparent advantages it is diffi-

cult to understand why so few regionally
oriented zoogeographic theme zoos have been
built .

3 Habitat or Ecological Themes

	

The exhibit presen-
tation of animals selected from a given habitat
has been practiced for years in public aquari-
ums where animals (end plants) of an aquatic
habitat are displayed in a single building . Thus,
although an aquarium with a comprehensive
exhibit may show a predominance of fishes,
other representatives of the animal kingdom
may also be displayed, e .g ., invertebrates (sea
anemones, starfish, crabs, crawfish), amphib-
ians (frogs, toads, salamanders), aquatic
reptiles (turtles, crocodilians, snakes), aquatic
birds (penguins) and aquatic mammals (seals,
sea lions, manatees, porpoises, walruses, and
even whales) . Surprisingly, although aquar-
iums are generally associated with fish dis-
plays, the non-fish exhibits* such as octopuses,
seals, porpoises, large turtles, often are the
most popular with the public .
The development of other habitats as theme

exhibits has met with excellent public accep-
tance . Such habitats as "grasslands" (the
popular African veldt displays, Pampas scenes,
North American prairie exhibits, etc .), rain
forests, subterranean exhibits (animals in
burrows and cave settings), desert exhibits,
etc . are forerunners of a potentially very
popular and educational exhibit theme trend .
In such ecologic displays naturally associated
plants and animals of diverse groups (mam-
mals, birds, reptiles, etc .) may be shown
living together (or, more correctly, apparently
together-often separated from one another by
hidden barriers) . Frequently, predator-prey
relationships can be implied .
The educational and popularity potential of

a habitat display is extremely high . It empha-
sizes the higher relative value of a single, large
and well-executed exhibit of dozens of species
and individuals as compared to a series of
several dozen smaller cages each showing a
single species . Depending on design, the single
habitat display may involve less maintenance
costs than the series of single cage units . Thus,
for relatively small zoos or limited operations,
adoption of a habitat theme permits maximum
display for minimum budget expenditure . Due
to inherent problems in such community type
exhibits (competition and predation among
species, plant-esters, etc .), a small zoo should
restrict itself to those designed, built and
operated with a minimum of complications .

4 . Behavioral Themes

	

This relatively unexploited
display area offers considerable exhibit poten-
tial . More time, research and development will
undoubtedly be required before many of these
display techniques are within the operational
scope of the average zoo .

Typical of a behavioral exhibit theme is a
nocturnal animal display where animals
normally active only at night, are exhibited in
darkened buildings . Special lighting is used
which causes them to "reverse" their normal
activity cycle, thus rendering them observable
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Fig . 1

	

Five basic display arrangements . Hatched areas indicate buildings . An entire zoo designed strictly along
one display theme presents several practical problems of animal exhibit husbandry. Hence the display concept of a
zoo's master plan usually involves a careful selection and combination of several themes.
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by the visiting public in the daytime. In this
way animals which are otherwise seen curled
up asleep in the conventional "daytime' zoo
exhibit are changed into active and fascinating
creatures in the nocturnal display . Another
example of a behavioral theme are the relatively
new "automatic" trained animal acts wherein
the conditioned reflex is utilized as a means of
extracting certain behavior from an animal . To
date these acts have been more or less limited
in their application to domestic animals and a
few wild species. Application of this technique
to zoo exhibits holds tremendous potential for
the future . Thus, in effect, zoos may exhibit
not just an animal but, at the push of a button or
drop of a coin, an animal going through a given
sequence illustrating natural or instinctive be-
havior . Examples might be a raccoon removing
bird eggs from a nest or a cheetah pursuing an
artificial antelope .

In addition to the above, other behavioral
themes which could be considered are 'flying
animals," "swimming animals," "burrowing
animals," 'climbing animals," etc . Even a
comprehensive exhibit of the love life of ani-
mals---courtship, nest building, egg laying,
incubation, birth, and care of offspring---has
exhibit potential and stirs tire imagination,
perhaps in more ways than one. Depending on
interpretation, the dividing line between habitat
and behavioral themes may become indis-
tinguishable.

5. "Popular" Theme Some zoos, particularly
relatively small facilities, may wish simply to
exhibit a limited number of animals selected
and presented strictly on the basis of popular
appeal rather than zoological orientation ; thus
the display theme would have no particular
basis as regards geographic origin, systematic
relationship, or such . On the basis of visitor
interest, the following list might be considered
a reasonably complete selection of the more
popular animals generally available to zoos :

Mammals:
Giraffes

	

Bears
Camels

	

Apes
Zebras

	

Monkeys
Elephants

	

Otters
Lions

	

Sea lions
Tigers

	

Kangaroos

Birds :
Colorful, exotic,

	

Hummingbirds
perching species

	

Waterfowl (ducks,
Toucans

	

swans, and
Eagles (and other

	

geese)
birds of prey)

	

Parrotlike birds
Flamingos Pheasants
Penguins
"Giant" birds
(rhea, cassowary,
ostrich, emu)

Reptiles :
Large boas and

	

Giant tortoises
pythons

	

Native snakes
Venomous snakes

	

Colorful reptiles
Large lizards

	

Alligators and
(monitors) crocodiles

Exhibits and others :
Aquariums

	

Contact areas for
Herpetariums children
(reptile and

	

Trained

	

sea

	

lion
amphibian shows
exhibits)

	

Monkey islands
"Open-fronted,"
''walk-through,"
or free-flight
bird displays
(indoor or outdoor)
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Taken as a whole, selections from the
above "building-block animals" would form an
excellent basic collection for any small zoo.
In such a plan each exhibit should be carefully
selected and designed so as to achieve maxi-
mumvisitor appreciation and education. Imagi-
nativeness of display and presentation can
spell the difference between a poor exhibit and
an outstanding one. Compare, for example, a
"caged" lion inmate in a cellblock-type en-
closure to a king-of-beasts in a planted veldt
and viewed across a hidden moat . Both are
lions but any exhibit similarity ends there.
Also, under the heading of "popular" type

themes might be included exhibits of animals
that are oriented to a particular group, such as
children . These exhibits are called by such
names as "Children's Zoo," "Petting Zoo,"
"Story Book Zoo," "Mother Goose Zoo,"
"Junior Zoo," etc. Often nursery rhymes or
children's story themes are used as the basis of
such exhibits . Perhaps their main value is the
presentation of an opportunity, especially to
children, to hold, feed, or merely to touch an
animal in safely . Thus, in these exhibits chil-
dren are able to establish an especially close
relationship with a live animal, a situation
usually impossible in the conventional zoo.
Certainly, many child-oriented zoos attract
adults as well as children, anti their design is
frequently an adult inspiration of what children
should be attracted to .

6 . Combination Theme Obviously, unless master
planned from the very beginning and along a
single exhibit theme, most zoos are arranged
in combinations of the above categories . Due to
practical maintenance factors (animal factors
as well as mechanical and arrhitectural con-
siderations) it is often more feasible to develop
exhibits along a basic systematic theme; how-
ever, it is possible to combine display themes,
thus gaining the multiple advantages and in-
creasing the educational value of the displays .
For example, in a single building, a bird

house (systematic theme), the individual ex-
hibits might be grouped according to country
or area of origin (zoogeographic theme) . in-
cluded among the exhibits might be a rain
forest or "jungle" scene consisting of birds,
selected other animals and plants (habitat
theme) . A demonstration display of eggs
incubating and hatching (a biological theme?)
and a pushbutton activated trained bird dernon-
stration of the pecking and scratching instinct
(behavioral theme) . Thus illustrated in a single
building would be several different exht
themes .

Utilization of various theme combinations
has the further advantage of presenting the
visitor with a variety of interest appeals and
further reducing the possibility of exhibit
monotony .

7 . Zoo-Botanic Garden Combinations A most natu-
ral, logical, and financially sound arrangement
is the combining of zoological and botanical
gardens into a single entity . The advantages of
such a combination are as follows:
a . Since zoos require landscaping, the com-

bination operation enables the botanical aspect
to serve a dual purpose.
b. In habitat and zoogeographic theme ex-

hibits, the use of landscape materials appro-
priate to the animal's place of origin adds
further to the educational and esthetic value of
the display .

c. In nature, animals and plants are not
separated systems but closely interrelated and
interdependent upon one another. Such is the
basis for the science of ecology. Separation of
the two groups exhibitionally is thus an un-
natural and generally unfortunate division .

d. Both zoological and botanical gardens
have essentially the same basic purposes as
reasons for their existence . Hence separate
operations involve overlap of functions and
subsequent fiscal overlap .

Possible disadvantages of combined zoologi-
cal botanical exhibits might exist where sepa-
rate facilities are desired so as to reduce
visitor concentration in a single area .

GROUNDS

Specific features of the grounds, features
which are not considered as part of the animal
exhibits or maintenance structures, are dis-
cussed here .

A . Parking Areas
Adequate parking facilities should be planned
to accommodate the average periods of maxi-
mum visitation . Various indices are available
to planning engineers by which the estimated
number of parking spaces needed to accom-
modate such periods can be determined . It is
perhaps questionable to attempt to provide
adequate space at a zoo to accommodate the
two or three peak days of the year, which are
generally the fourth of July and Labor Day.

B . Entrance
Generally, a combination entrance and exit for
the public is most practical and preferable .
Obviously, the fewer entrances and exits, the
better the grounds security and visitor control .
A single entrance-exit centrally located is
optimum. Turnstiles with counters afford
actual attendance checks which are always of
interest in measuring the popularity of the zoo,
evaluating peak loads, etc. Dogproof turn-
stiles are available and have special value
since pet animals of any kind should be pro-
hibited from zoos for reasons of animal health
and safety . A separate entrance and exit for
service vehicles should be available and as fer
removed from the visitor entrance as possible.

C . Landscaping
Proper horticultural treatment of the zoo
grounds adds tremendously to the naturalistic
and esthetic setting . Selection of plants of
course is generally a function of local condi-
tions of soil, climate, topography, as well as
available irrigation facilities . As discussed
above, continental plantings can be imagina-
tively incorporated into continentally oriented
exhibits plans. Floral displays add color to the
grounds and especially fragrant plantings
provide a pleasant atmosphere . If plant species
are labeled, then the zoo functions as a botani-
cal exhibit as well .

0, Animal Sculpture
Zoos are ideal settings for sculpture gardens,
especially animal sculpture . Many zoos locale
specific pieces of animal art in association with
live exhibits of the same animal . Correlation of
the arts with zoo display is another example of
the modern multipurpose zoo. Models and res-
torations of prehistoric animals also are appro-
priate for zoos, especially when integrated into
exhibit areas of their living relatives.

E. Miscellaneous
Several items are considered here :

1 . Walks Adequate sized walks of concrete,
asphalt, or similar low-maintenance and per-
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manent materials should be used . Nonskid
walks should be provided wherever grades in-
dicate . Zoo visitors frequently have their
interest (and eyes) on exhibits rather than
where they are walking and hence grounds
planning should be especially safety oriented .
Steps should be avoided wherever possible for
the same reason . Low-incline ramps should be
substituted wherever possible. Such planning
also facilitates visitors with wheelchairs, baby
carriages and especially baby strollers, the
latter a frequent and useful vehicle of zoo
visitors .
Use of nonstabilized materials for walkways

should be avoided in zoos as any likely object
can become a missile in the hands of a vandal .
The width of zoo walks is an important factor

since they are used for both walking as well as
standing and looking. Walks fronting exhibits
of high popularity require extra room to avoid
traffic jams . Adequate space for future walk-
way enlargement should also be provided .
Some zoos have postponed initial installa-

tion of permanent walks and planting until the
grounds had been used for a period of time by
heavy visitor traffic . In this way, the public in
effect determined their own walking routes-a
habit pedestrians are often prone to do anyway
unless extensive barriers are installed.

2. Visitor Transportation Systems

	

Provisions for a
visitor transportation system should be in-
cluded in the initial zoo plan . Many zoos which
have omitted this provision in their early
planning have suffered later from cramped
transport facilities as a consequence. Systems
using tractor buses, miniature or narrow
gauge trains, monorails and cable cars have all
been successful in zoos .

3. Barriers

	

Depending on the danger involved,
barriers of one type or another are necessary
to maintain the visitor at a safe distance from
the animals. Guard rails, chains, cables, low
fences, masonry walls, hedges (often with
wires concealed in them), spiny plantings, etc.,
all function in this respect . In general, the least
conspicuous (yet effective) barriers are to be
desired.

4 . Benches Since considerable walking is
usually necessary in zoo visiting, rest areas for
visitors should be available throughout the
grounds. At the more popular attractions many
spectators enjoy an opportunity to view the
exhibit while seated and proper planning takes
this need into account. Bird exhibits are
particularly well suited for such passive recrea-
tion . Benches are best located on paved areas
to simplify litter .

5 . Perimeter Fence In addition to a controlled
entrance and exit, the installation of a complete
perimeter fence permits added visitor control
and grounds security . With a complete perim-
eter fence, the ingress of predatory animals
(such as raccoons, cats, dogs) is limited . Like-
wise, escaped zoo animals are more or less
confined within the grounds. The addition of
barbed wire et the lop and a concrete footing
or curb at the base adds to the effectiveness of
the perimeter fence.

ANIMAL EXHIBITS

A. Introduction

In general, there are three basic and sometimes
conflicting needs to be considered in planning a
zoo animal exhibit, namely those of the animal,
the visitor, and the attendant.
The needs of the animal take precedence

over those of the other two. Since different
animal species have different needs, it is
important to select those species whose needs
can be met without conflicting with those of
the visitor and the attendant . Intelligent ex-
hibit design, however, resolves many such con-
flicts and thus increases the variety of animals
which may be exhibited in zoos . It therefore
behooves the zoo architect to seek as much
technical information and help as is available
on the biological needs of the animals to be
exhibited .
What has been termed the "social environ-

ment" of captive animals is as yet a poorly
understood phenomenon but one which may
very well exert strong influences on the health
and longevity of animals in captivity . Enclosure
design should reflect our knowledge of species'
requirements, optimum group size, space
needs, sex ratios, and facilities for exercise .

B. Design Factors to Be Considered

In order to properly design an animal exhibit
which will satisfy the three basic needs cited
above, the following factors should be con-
sidered :

t . Exhibit Size

	

Largely determined by the size
arid activity of the animal . As a general rule,
with many exceptions, however, the larger the
quarters, the greater will be the husbandry suc-
cess of the species.

2. Exhibit Shape Also determined largely by
the specific kind of animal involved . In any
case, acute corners are to be avoided since
animals very often will panic when driven into
a tight place.

3. Exhibit Orientation

	

Where large areas are in-
volved, the greatest dimension should parallel
the public viewing area so as to keep the
viewing distance between the visitor and the
animal to a minimum. Orientation of the ex-
hibit to the sun, especially during the summer
season, should also be evaluated for special
requirements or problems . Excessive glare in
the viewers' eyes should be avoided, and the
amount of sun which might be beneficial or
detrimental to the particular animal involved
should be considered . Excessive exposure to
sun can be a serious health as well as mainte-
nance problem. This is especially true of
aquatic exhibits with their problems of algal
control .

4. Materials Should be selected for ease of
maintenance (nonporous, long wearability,
low upkeep, permanence), naturalistic ap-
pearance, nontoxicity, readily available con-
struction items in standard sizes, shapes, and
specifications, etc . Due to constant exposure
to weather, cleaning abrasives and detergents,
acidic animal wastes, etc., the selection of
exhibit construction materials used in a zoo re-
quire special investigation . Nontoxic paints
should always be specified where animal con-
tact is possible .

5. Eye Level Depending on the habitat pref-
erences of the animal is nature (ground-living,
tree-living, etc.) the visitor's eye level should
be considered accordingly in planning the
floor and ceiling elevations of the exhibit . In
this way the animal will be within maximum
viewing range of the visitor . In especially large
exhibits, several visitor observation areas are
often included-frequently at varied levels .

B. Step-spa Since zoo visitors occur in all
sizes, from very young children on up, it be-
hooves the designer to ensure adequate obser-

vation facilities for everyone . Where cage
floors must be above floor level, the use of
step-ups for children and short adults are help-
ful . Observation platforms of several 'stepped-
up" levels or ramped up decks are useful for
highly popular exhibits where crowds cause
visibility problems .

7. Preps or Decorations

	

Such items as are used
to impart a natural setting for the exhibit in
addition to fulfilling certain biological and
psychological needs of the animal . Examples
such as plants, trees, and rock work, termite
nests (any one of which may be real or artifi-
cial), and even native artifacts (spears, shields,
temple ruins, huts, etc.) all contribute to the
display value of an animal exhibit . Strategically
located cage props are important in providing
hiding places for animals from one another,
objects on which to rub, exercise, mark, sun,
etc.

B. Shift Cages Enclosures should be de-
signed so the animal may be easily shifted from
the exhibit into an adjacent holding, isolation
or reserve area without having to restrain or
catch the animal . Viewing apertures should be
designed into such facilities so that animal
movements may be observed from a safe place
by the attendant and, especially where flighty
animals are involved, without the animal
viewing the operator . Prisms used in such in-
stallations provide a wide angle of observation .
The inclusion of a sliding wall of removable
bars in a shift cage expands its function to that
of a ''squeeze cage" ; another very useful item
of animal husbandry. With the built-in squeeze
cage an animal may be immobilized for veteri-
nary treatment without the need of removing
it from its exhibit area .

9. Barrier Depending on the kind of animal
exhibited, many different types may be used to
contain it within its enclosure. For esthetic
reasons, those barriers which are the least
visible are the most desirable . Barriers which
have been used are of the following types (see
Fig. 2) :
a. Vertical wires held under tension
b. Bars
c . Rails
d. Moats (dry and water-filled)
e . Fencing
f.

	

Walls (including such naturalistic features
as vertical rock formations)
g. Glass (both flat and curved or "invisible")
/r . Psychological (such as birds exhibited in

a well-illuminated exhibit area and reluctant to
fly into a darkened visitor area)

i . Electrical ("shock" fences as well as
charged glass windows)

j . Thermal (refrigerated coils and hot water
lines)
When structural barriers are used which

interrupt the visibility of the exhibit, such
restrictions may be reduced to a minimum by
lowering the amount of light reflection from
the barrier . With bars, fencing, etc., reflections
can be reduced tremendously by painting the
barrier flat black or other flat dark colors .
Glass barriers, when improperly installed,
become viewing barriers themselves when they
pick up so many extraneous reflections that
the exhibit is actually hidden from view. Tilted
installations, the use of light-deflecting drop
curtains and walls behind the viewer and the
use of curved "invisible" glass all serve to
reduce and eliminate reflections . Glass, of one
design or another, is so widely used in zoos
that its proper installation to avoid reflections
is of paramount consideration . Glass may also
serve as a viewing barrier when opaqued with
condensed moisture . Frequently properly
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directed ventilation can correct this problem .
So many zoos have suffered such unsatisfac-
tory results that avoidance of these pitfalls can-
not be overly stressed .

10 . Security Adequate measures should be
taken to prevent animal escapes, both by the
animal breaking out through human error or
because of vandalism . Exhibits in any way
accessible to the public should always be key
locked . Aces& doors and operating levers to
dangerous animal enclosures should be clearly
identified .

11 . Illumination Adequate lighting must be
available for satisfactory observation of the
exhibit . Daylight has the advantages of being
both natural and inexpensive . However, it is
not always dependable, varies seasonally, and
prevents interesting lighting effects obtainable
only with controlled artificial lighting . Each
exhibit has its own lighting requirements which
must be resolved through investigation of the
animal's needs and the effects desired . Instal-
lation of infra-red, ultraviolet and germicidal
lights are often of special value with certain
animal species . For indoor exhibits, the use of
operational skylights has several advantages
where direct unhindered sunlight and ventila-
tion are of value to the health of the animal . As
has been mentioned, shade is another impor-
tant planning factor and is especially important
where aquatic exhibits with their attendant
algal growth are concerned .

C. "Grottos," "Pens," and "Islands"

1 . The term "grotto" as applied to zoo ex-
hibits usually has reference to designs in
which the animal is separated from the visitor
by a most and prevented from escape else-
where by sheer vertical walls (often leaning
slightly inward) . Pigmented concrete sprayed
over irregular forms lends itself well to grotto

construction resulting in interesting and net-
uralistic artificial rock outcrops . Natural stone
for such purposes is generally not condu-
cive to realistic outcrops . However, carved
natural stone has been used effectively in some
instances . Properly designed grottos can be
most effectively and beautifully landscaped .
Adequately drained planter "pockets," if
naturalistically located, will greatly "soften"
otherwise drab rockwork .
Grottos may be used effectively for many

kinds of animals--reptiles, mammals and
flightless or pinioned birds . The value of the
grotto is in the naturalness of the setting and
the lack of a barrier to interrupt the visitor's
view. Designers should give careful considera-
tions to vertical elevations so as to avoid
placing the animal in a "pitlike" atmosphere .
Also, excessive use of rockwork may conflict
with the animal's actual habitat ; therefore, a
study of the animal's natural history will pre-
vent building an unnatural "natural habitat"
setting .

In northern climates where outdoor exhibi-
tion may be impractical the year round, indoor
exhibit cages often are included and connected
directly to the outdoor exhibit .

2 . The term pen generally implies a yard or
area enclosed by fencing, quite large spatially
and without top fencing . Animals which cannot
climb or fly are adaptable for display in pens .
Because of the large area involved, fast-run-
ning animals (especially hoofed stock) are
usually kept in pens . The section of fencing
along the visitor's side of a pan may be re-
placed with a most barrier for a more effective
display .

3 . "Island" exhibits are essentially grottos
which are surrounded by a mont . Generally,
the same type of animals workable in grottos
will do well on islands . Where wide water
moats are used, islands can successfully re-
strain animals capable of great leaping activity
(e .g ., gibbons, chimpanzees, monkeys, etc.) .

Retreat quarters or "dens" must be designed
into the island . With large island exhibits, so-
cess tunnels are often included for the use of
attendants .

O. Outdoor Cage Units
These are structures which are completely
enclosed by fencing or bars . Barriers used are
generally bars or fencing and with structural
floors . Functional for most any animal except
those which are not psychologically adaptable
to the relatively close confinement character-
istic of a cage . The disadvantages of visible
cage barriers can be lessened by painting the
bars or fencing a flat black or similar nonreflec-
tive color . Cages grouped together should be
designed with variations of size and shape so
that one may avoid the monotony of a continu-
ous series of boxes . Also, the imaginative use
of naturalistic props, such as trees, driftwood,
rockwork, planting, and pleasing colors helps
to avoid the cellblock effect of the old me-
nageries (Fig . 3) .

E. "Walk-through" Cages
A variation of the cage concept wherein the
visitor actually walks through the cage (gener-
ally through double-doored "anti-escape' entry
and exit compartments) . A low pedestrian bar-
rier keeps the visitor from entering the animal
area . This display concept has the advantage of
permitting closer contact between the visitor
and the animal without a conspicuous barrier
separating them . Such displays result in a
more intimate and more esthetically pleasing
experience for the visitor . Walk-through cag-
es are applicable with any relatively harmless
animal species whose ability to escape can be
effectively controlled with the necessary visitor
entry and exit arrangement . Confinement of
the animals to the exhibit area can be en-
couraged by supplying the proper psychologi-
cal needs .

F. Animal Pools

A body of water in which aquatic or semi-
aquatic animals are shown, such as waterfowl,
wading birds, otters, sea lions . etc . The pool
may be enclosed by sheer walls, fencing, or
other barriers . Underwater observation win-
dows are extremely effective but require clear
water for successful operation . Otters, seals,
sea lions, penguins, and diving birds lend
themselves particularly well to such display
effects (Fig . 4) .

G. Exhibit Buildings
Structures entered by the public in which the
animals are maintained indoors, either season-
ally or throughout the year . Often, outdoor
cages, pens or grottos are located adjacent to
a building and connect directly to exhibits in-
side the building . In this way, the animals may
be shifted indoors, or out---according to the
weather, the year around . Indoor exhibition
may be desired for reasons of climate control
(most animals of tropical origin) or for reasons
of display effect where a darkened visitor gal-
lery is essential (especially with glass-fronted
displays) .

Whenever possible it is desirable to restrict
an animal display to a single exhibit area
(either indoor or outdoor) for reasons of econo-
my and to avoid practical problems of exhibi-
tion . In the latter case, the problem usually
resulting from dual exhibit cages (indoor and
outdoor) is that when animals have access toFig . 3

	

A simplified plan for an outdoor animal cage complex .
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both areas, the visitor must search both areas

or miss the animal . Indoor cages can be de-

signed so that the benefits of outdoor exhibi-

tion are brought indoors through the use of

operational skylights, movable roofs, adequate

ventilation, etc . Where adequately large indoor

exhibits are impractical or too expensive, an

effective compromise is to locate the indoor

exhibit cage adjacent to the outdoor exhibit so

that the visitor can view both from the same
vantage point .

The variety of kinds of exhibit buildings is

limited only by the imagination of the zoo de-

signer . The following is a list of a few which
have been either planned or built :

Mammals :

	

Other animals :
Monkey house

	

Insect house
Ape house

	

Reptile house
Feline house

	

Herpetarium (rep-
Small mammal

	

tiles and amphib
house

	

ians)
Large mammal
house

	

Habitat buildings :
Nocturnal mammal

	

Aquarium (aquatic
house

	

life)
Pachyderm house

	

Underground zoo
Aquatic mammal

	

Rain forest
house

	

"Habitat house"
(several different

Birds :

	

habitat scenes ex-
Tropical bird house

	

hibited)
Aquatic bird house
Penguin house

	

Miscellaneous :
Special exhibits
buildings
Nocturnal animal
house

Combinations of several of these into one
building are frequently made .

Because of the exceptionally large crowds

which visit zoos, details of design and materi-

als selection roust be carefully considered in
planning the public areas of zoo buildings .

Floor type is important as zoo visitor traffic is
generally of a "shuffling" nature . Since zoo
patrons frequently consume refreshments
while walking, food spillage and the resulting
hazards must be anticipated . Romps (often im-
bedded with nonskid materials) are much pre-

ferred to steps . Adequate ventilation is manda-
tory and must be separated from animal areas .
Some zoos include refrigerated air conditioning

for visitor comfort . Traffic flow is another
important factor and with careful planning
should be as well-controlled and orderly as

possible, preferably one-way on busy days .

Clearly marked emergency exits are generally

required by law.

H . "Visitor Cages"

This concept has been used most success-

fully on the game plains of Africa, but has re-

cently been adapted to zoo use . It involves

allowing the animals to roam free, or apparent-

ly so, in a large enclosure and placing the

visitors in a closed vehicle such as a bus or a

monorail car .

SERVICE STRUCTURES

A . Administrative

Depending of course on the size of the total

zoo operation, the administrative facilities
will vary in both area and complexity .

1 . Size Three suggested categories based
on tin, level of administrative complexity are

discussed below :

a . Minimum A single administrative office
may be incorporated with other service facil-
ities in a combined zoo service building . Or,
if a zoo exhibit building is already present or
planned, the administrative office can be

located in such a building for reasons of econ-

omy without adversely affecting efficiency .

b . Median A separate structure for admin-

istrative offices for the zoo director, secretary

and other administrative personnel .
c . Maximum Enlargement of median

facilities based on additional needs of a larger
operation such as additional staff members,
business office(s), library, meeting room (for
staff, board and other small groups) and audi-

torium where audiences may be assembled
for pretour orientation, educational activities,

etc .

2 . Location

	

it is well to have the administrative
building occupy a centralized location on the

zoo grounds and be near or at tire main en-

trance, the latter being where many administra-
tive activities occur or radiate from . Direct

access of this activity to a street and parking
area outside the zoo grounds facilitates the
administrative operation (Fig . 5) .

B . Maintenance

This facility should have top priority in any
zoo construction program and certainly pre-
cedes the acquisition of any live animal collec-
tion . Included here is animal maintenance
concerning the daily feeding, cleaning, and care
of the animal collection in addition to animal

health requirements ; buildings and grounds

maintenance ; accession, storage, and handling

of supplies ; and service facilities for personnel .

1 . Commissary A function directly proportional
to the size of the animal collection . Size of this

facility should reflect anticipated growth and

its design permit future enlargement . Preven-

tion of rodent access to stored foods and ease

of pest control should be incorporated in the
design (Fig . 6) . Basic requirements for this

activity are as follows :
a . Refrigerated Holding Facilities Both

chilled and freezer storage space is needed for

food holding even in the smallest of zoos .

Often, however, it is more economical for a
small zoo, initially at least, to rent commercial

freezer locker space rather than build and

operate its own expensive facility .
b . Kitchen Diet preparation area with

equipment such as grinders, choppers, mixers,

blenders, juicers, stoves, ovens, scales, knife
sharpeners, utensils (knives, steels, spoons,
etc .) and containers (pails, dish pans, trays,
etc .) . Thawing facilities for frozen foods are

especially useful .
c . Storage Nonrefrigerated food storage

including grains, commercially prepared foods,

and canned goods . Dispensing hoppers should

be designed into the facility and available to

either the kitchen or diet delivery vehicles .

Fodder materials need to be conveniently
located . The combustibility of these materials
must be considered in locating this facility .
d . Location The location of the commis-

sary ideally should be central to all operations .
In large institutions, it is often more practical
to develop a main and centralized commissary
facility where food is stored and prepared in
bulk in addition to small departmental kitchens

located in the main buildings . Ease of access
for the regular deliveries of foodstuffs from

outside the zoo should be provided .

a. As an Exhibit? A recent trend in zoo

design is to install visitor observation windows

in food preparation facilities so that the public

can see the complexities involved in these
formerly "behind-the-scenes" activities . Valu-

able byproducts of such installations are neater
employees and more orderly and better kept
facilities . Other applications of the same prit,

ciple have been made with public view win-

dows installed for specialized equipment such
as filters and pumps . Even operating, post
mortem and examination rooms and labora-
tories have been made viewable, resulting in
excellent visitor reception with consequently
improved public education to the total zoo
operation .

2 . Hospital-lluerantine Every zoo should have

facilities where newly arrived and sick animals
can be isolated from the rest of the collection,
preferably in a structure completely separated

from animal exhibit areas . Here also may be

located the headquarters for the veterinarian,

whether he be a consultant or on the staff .

Facilities to be provided for are as follows :

a . Quarantine section
b . Sick wards with "squeeze cages" and

outdoor recuperating pens
c. Operating room
d . Pharmacy and laboratory
e . Post-mortem room
f. Refrigerated holding boxes for specimens

to be autopsied
g . Equipment and supplies : microscope,

centrifuge, autoclave, operating table, portable

cages, restraining devices, surgical and med-

ical supplies, laboratory ware, testing equip-
ment, pharmaceutical refrigerator, etc .
Since babies must frequently be raised with-

out a mother for one reason or another in zoos,
the establishment of animal nursery facilities
should be provided for . Often such activities
are placed on public view as an exhibit . A

human incubator is a useful piece of equipment
in this facility .
Accommodation for egg incubators and

chick brooders should also be included in zoo

Fig . 4

	

The otter display shown in sectional plan here permits the observer to view these animals underwater, above

the water, of on the stone deck . The exhibit design is applicable to other species of aquatic mammals, various diving

birds, and aquatic reptiles . (Fort Worth Zoological Association .)



Fig . 5 The service building shown here includes commissary facilities on the left, attendants' quarters in thecenter rear, and animal health on the right . All activities along the building front are viewable by the public fromthe elevated and hooded ramp . The specially designed hood and double tilted glass eliminates reflections and yet
maintains an open feeling . The kitchen area (lower left) shows the large observation windows. The amphitheater
(below right) adjoins the post mortem and operating room . Here biology classes observe operations and autopsies
and may take tissue specimens back to their school laboratories for further study . A two-way public address system
permits question and answer interchange between the veterinarian and class. (Fort Worth Zoological Association .l
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"outside" or off the zoo grounds street . Service
drives leading from maintenance areas to the
various zoo facilities should be included in the
grounds plans, preferably isolated as much as
possible from public areas .

C . Public Services
Any operation which attracts the tremendous
crowds which zoos engender must have ads-
quate facilities which cater to the personal
needs of visitors, as well as provisions to han-
dle emergencies and maintain security .

1 . Restrooms Inadequate and/or unclean rest-
room facilities do more to give a public institu-
tion an unsatisfactory reputation than any other
condition-a fact which service station opera-
tors have been aware of for some time . Zoos
are well advised to include the installation of
toilets especially designed for children due to
the large number of youthful visitors . Urinals
for female visitors are also being utilized in
some public. restrooms .

2 . Special Services Problems of crowd control
are common to every zoo and proper planning
must take the following factors into consid-
eration :

operations . Objectionable noises from the
operation of power tools should be considered
when locating this activity . Greenhouses to
implement buildings and grounds beautifica-
tion as well as planted exhibits should be
included if needed . Storage facilities for tools,
cleaning supplies, equipment, etc ., should be
located here .
Waste disposal is another important activity

which should be included in maintenance plan-
ning . Incinerators are sometimes required for
the disposal of dead animals .

5 . Personal Facilities Employees' quarters with
lockers, shower, restrooms and dining area are
necessary for any operation . Not only is em-
ployee morale bolstered but personnel can be
expected to be neater and more presentable
when such facilities are available .

B . Combinations

	

For a small zoo most of these
maintenance functions can be efficiently
designed into one central structure .

7 . Location Due to the constant activities of
pickup, delivery, and disposal of materials
involved in the various maintenance opera-
tions, the structure or structures housing them
should be located with direct access to an

planning . There are practical reasons for
locating such in the animal health facility .
Depending on the size of the zoo operation

several of the above activities can be combined
into a single structure . It is desirable to either
isolate this operation from direct contact with
the public or locate it away from the visitor
area (Fig . 7) .

3 . Reserve Animal Area Zoos constantly accrue
animals for which exhibit space is either not
presently available or when it is desired to
isolate the animal from the public for purposes
of breeding, holding for other zoos, etc . Also,
some animal species may be exhibited season-
ally outdoors and require winter holding quar-
ters . Such animals, acclimated and healthy,
invariably find their way into hospital sections
or are scattered in rear service areas . A special
reserve section built for the purpose is a prac-
tical and useful adjunct to the service facilities
of a zoo .

4 . Building and Grounds Maintenance This activity
houses facilities for the conventional needs of
repairs to buildings and grounds, minor con-
struction jobs, grounds maintenance and
horticulture . A shop area is a useful facility and
should be included in even the smallest of



Fig . 1

	

Acombination administration and hospital building . Facilities include a library, offices, quarantine and ward
rooms, laboratory, pharmacy, and winter quarters . Zoo buildings, especially service facilities, require a careful
selection of construction materials, particularly those which will stand up under constant humidity and abrasion of
daily cleaning . (Franklin Park Zoo, Boston .)

a . Public Address System

	

For locating lost
children, lost and found items, making special
announcements (e.g ., animal feeding times,
animal demonstration and acts, etc.) and often
the playing of background music .

b. Emergency Properly supplied first-aid
facilities with trained personnel available
should be a part of every zoo. Special instruc-
tions for the handling of intoxicated visitors,
heart attack and heat victims, ate ., should be
available to all personnel.

c. Transportation Many zoos

	

install
vehicular systems to take visitors from one
point to another or for tour or sightseeing pur-
poses. Tractor trains, animal-drawn carts and
rides, rail trains, buses, and even an overhead
monorail are a few examples currently in opera-
tion in zoos . Generally, a public address system
is available on such conveyances which per-
mits lectures during tours. Availability of
stroller and wheelchair rentals are also a
convenience to zoo visitors .

$. Concessions several pamphlets published
by the National Recreation and Park Associa-
tion are available concerning this area of
design and operation . In general the following
basic concessions have proven to be effective
in zoos :
a . Refreshment stands for minor food and

beverage items
b. Cafe and restaurant facilities
c. Vending machines for beverages, snacks

and special animal foods
d. Souvenirs, gifts, and numerous educa-

tional items zoologically oriented (books,
pamphlets, maps, post cards, models, etc .),
jewelry, photographic film, rental cameras,
etc.

e . Parking lot fees
I. Transportation systems
Profits from zoo concessions can be an

important factor in subsidizing zoo budgets,
thus decreasing the zoo's dependence on tax
revenues .

GENERAL

A. Display

The difference between a menagerie and a zoo
might be defined as follows: a menagerie is
simply a collection of animals on public exhibi-
tion . A zoo is an educationally planned and
oriented animal display presented to the visitor
in the most esthetically pleasing, interesting
and naturalistic context practical . Several dis-
play fi-furs co,itribute to the qualities of a zoo
and sit! listed i,s follows :

Signs and Labels

	

These perform several func-
tions and can be of the following four major
varieties:
a. Natural History Common name, scien-

tific name, habitat, geographic range and
interesting natural history information. Where
several species are exhibited together, these
signs should be illustrated for easy identifica-
tion .
b. Visitor Information Signs which advise

the visitor of opening times for exhibits, ac-
knowledgment of donations, feeding times,
etc.

c . Visitor Instruction Signs for protection
of animals, such as "do not feed," and warnings
of potential dangers to visitors, such as cross-
ing guard rails, entering off-limit areas, etc.
d. Directional

	

Signs directing the visitor to
exhibits, buildings, service facilities, etc .
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The commissary shown in this plan permits an efficient operation for food storage end preparation . Facili-
ties are provided for slaughtering food animals . (Cheyenne Mountain Zoological Park, Colorado Springs .)
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2. Special Technique The imagination has few
limits with respect to animal exhibition . Such
features as special lighting, sound effects and
the like have been favorably received by the
visiting public . Museum displays which supple-
ment the live animal exhibits are extremely
effective in zoos and enhance their educational
value. Visitor activated pushbutton exhibits
are excellent . Also, slide and film projectors
which illustrate an animal activity, life cycle, or
other such features, otherwise impossible to
demonstrate in a live exhibit, are most effective
display supplements.

3. Demonstrations

	

With many animals it is pos-
sible to go beyond the concept of the "animal
sitting in the cage ." The presentation of demon-
strations showing specific behavior activities
may be done by a variety of techniques . Some
of these demonstrations must be planned with
an adequate number of animals available so
that the welfare of the animal subjects is not
compromised. A few examples of such exhibit
supplements are as follows :

a. Electric fish demonstrations
b. Spitting (archer) fish feeding demonstra-

tion
c . Rattlesnake rattling and striking
d. Cobra hood-forming demonstration
e. Animal weighings on built-in scales
f. Conditioned-reflex demonstration
g. Otter slides
h. Porpoise and fish sounds picked up by

underwater microphones
i. Observation chick incubators
j. Microprojection of invertebrates
k. Any scheduled special feeding
Demonstrations such as the above represent

perhaps the greatest potential today in the
development of educational zoo display .

B, Visitor Participation

Any design feature which establishes a closer
relationship between the visitor and the animal
is generally to be desired . Care must be taken,
of course, that the welfare of neither the animal

nor the visitor is endangered . For example,
public animal feeding of a proper ration is a
good revenue producer and, to an extent, a
budget saver. Coin-operated vending machines
are available which are manufactured for ani-
mal wafers . Coin-operated or pushbutton
animal acts are also of interest . A number of
commercially available installations have been
developed for providing prerecorded informa-
tion for zoo and museum visitors through
"talking labels," transistorized receivers with
earphones and similar devices. These devices
increase the effectiveness of the zoo's educa-
tional program while also adding a personal
touch to the exhibits which printed labels do
not provide.
Since amateur photography is widespread,

it behooves the zoo planner and operator to
facilitate such activity as much as possible .
Signs with meter checked camers settings for
highly photographed exhibits, public dark
rooms for film changing, and of course a film
sales desk are facilities which zoos can make
available to the photographer .
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The Need and Concept

An aquarium built almost anywhere will prove
to be a popular attraction . Nevertheless, to be
successful, whether financially or in terms of
education or recreation, it must be sited where
a real need exists .

The concept of the aquarium, what it will
be and do, must be determined early . Within
the funds available, what usual and what spe-
cial features will be included must be decided
upon .
An initial simple design should be prepared

which presumably will provide adequate space
for the expected visitors and will also provide
the necessary operating areas. These must
then be considered with knowledgeoble per-
sons and be modified as required . If the aquar-
ium is to be more than a house for living
aquatic animals and plants, an exhibit special-
ist should be at hand to design presentations to
meet the objectives of the institution .

Public aquariums are leaning more and more
toward educational recreation for their visitors .
It is felt that a mere lineup of tanks containing
specimens identified by photographs, names,
and range may be interesting, but is not suffi-
ciently informative . Groupings of specimens
may be made to illustrate environmental pref-
erences, means of locomotion, sight, hearing,
food habits, schooling, use by man, and any
number of other interesting and informative
themes. If these are properly presented, the
visitor will unknowingly absorb and retain
much knowledge of aquatic life .
Planners should, then, include in the design

particular configurations of tanks, in separated
groups, as a means by which a theme can be
effectively carried to the audience . Contribut-
ing information can be furnished by pushbutton
filmstrips, guidebooks, and by lighted legend
boxes.

The Planners
We shall assume that the promoters of the
aquarium have the necessary financial backing
and that they realize that at least 60 per cent
of the cost will be for facilities, equipment and
design, most of which are peculiar to aquar-
iums are not visible to the public .
The promoters have a site that appears to be

suitable . It should be readily accessible by both
public transportation and private vehicles, and
should, if possible, be easily reached by tour-
ists . Adequate vehicle parking in the area is
desirable .

The most vital factor is the water supply .
Usually the promoters are not competent to
judge this essential ingredient, the quality of
which must be known before the project can be
further developed . Too often promoters
assume that the water is of good quality and of
sufficient, continuous volume .

At this point in the planning the promoters

Aquarium Design Criteria, Drum & Croaker,
National Fisheries Center and Aquarium, U.S .
Department of the Interior, Washington, D.C .,
1970 .
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Visitor's flow pattern.

Monotony is to be avoided in the placement
of display tanks. They should not be lined up
like railway car windows. All of them should
not be set at an angle. Alcoves and jut-outs
will provide variety and surprises, and can
serve as dividers between special exhibits .
Variety also serves to orient the visitor .

Handrails to keep the public about 3 ft from
the viewing glass may be desirable . Opinion

should seek professional advice, both as to the
quality of the water and the volume required
for the proposed facility . From here on the plan-
ning staff should include individuals competent
in the aquarium field .

Designing for visitor guidance will be based
upon the building and site size and an estimate
of the expected visitor load . More often than
not the funds available for a public aquarium
will dictate the size, regardless of expected
visitations . If the site is large enough, the
original design may provide for future expan-
sion .

It is desirable to have a flow pattern for
visitors . Design can quite readily lead the
visitor into the desired path in most situations.
Upon entering, a visitor will generally turn
right, provided no attractions draw him else-
where. By placing display tanks at an angle,
with the viewing glass facing the oncoming
visitor, he will normally proceed in that direc-
tion . Open-floor exhibits can serve as shields
and also continue to draw the visitors along the
desired path (Fiq . 1) .

is divided among aquarists regarding rails .
When large numbers of visitors are present,
a rail keeps them back from the glass and per-
mits more people a better view . On the other
hand, close inspection of small organisms
is then not possible . (See Figs . 2 and 7.)
A step-up for small children is often pro-

vided . This usually is about 1 ft high and 1 ft
wide, and should be part of the building struc-
ture and continuous .

The Operations Area

As previously stated, planners of aquariums
often consider the facility only from the visi-
tor's viewpoint. They do not realize that the
welfare and attractiveness of the specimens
and minimum costs for operation and mainte-
nance depend upon the attention given to
behind-the-scenes design .
The immediate work area behind the display

tanks may be considered first . The work-area
floor should be about 3 ft higher than the public
area floor. This is dictated by the height of the
average visitor looking into the approximate
center of the viewing glass of the average large
display tank . Most display tanks are placed on
the floor of the work area . Obviously, very
small and very large tanks will have to be
placed differently . Tanks should be placed to
permit ease of cleaning by aquarists .
Holding tanks to receive new specimens for

quarantine and space to hold surplus or sick
specimens should be placed along the rear wall
of the work area or in any other convenient
locations . Each of these holding tanks should
have its own recirculating system . The total
holding capacity should be equal to about one
third of the display volume but may vary con-
siderably, depending upon the sizes of display
tanks and specimens as well as the mortality
rate and replacement need (Fig . 7.)

All quarantine tanks should be provided with
drain valves to permit rapid drainage after treat-
ment procedures . All tanks should have
removable pump screens.
Many aquarists feel that practically all

Fig . 2 Plan of tank gallery .
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Cross section through coral reef tank .

exhibits should be the grouping of loading
dock, food preparation room and freezer,
offices for the biologist and chief aquarist, a
room for the shipping and receiving of live
specimens, and a crew room with showers and
toilets . Space for the chief engineer and control
and monitoring panels should be provided .
The size of each of the foregoing, as well as the
necessity for offices and crew room, will de-
pend upon the size of the aquarium and the
number of personnel involved in operations .

The above can be located on either the work-
area level or the public-area level . If the latter
is the case, a ramp should extend from the load-
ing dock area to the work level . It is also desir-
able to have easy rolling access to the public
area and to the administrative offices .

In any aquarium a two-way intercom system
is very important.

The work area should be separated acousti-
cally from the public area .

Interior windows may be desirable to permit
visitors to view the more interesting opera-
tional features .

By JAMES W. ATZ, Associate Curator,
The American Museum of Natural History

Water Quality

The chemical condition of the water in which
fishes and aquatic animals without backbones
(invertebrates) are kept is vital to their health .
Anything suspended or dissolved in the water
comes into the most intimate contact with
these animals, mostly through their gills, and
there is little they can do to keep harmful sub-
stances from entering their bloodstream or
body . For example, only two parts of copper
dissolved in a hundred million parts of water
can kill some fishes within 24 hours, while
acutely toxic concentrations of pesticides
like Endrin need have a strength of less than
one part per billion . The invertebrates are even
more sensitive than fishes .

In order to keep animals as sensitive as this
alive in captivity, there is only one safe rule
to follow : all aquaria and other parts of water
systems must be made of chemically inert
materials .
The source of any water that is to be used

in aquariums must be scrutinized to make cer-
tain it always has the proper chemical compo-
sition and never contains substances harmful
to the exhibits . Ordinary standards of water
purity are not adequate because perfectly pot-
able fresh water or seawater, perfectly safe
for bathing, may be deadly to fishes and aquatic
invertebrates . As far as their water supply is
concerned, these animals are much more deli-
cate than man. Frequent troublemakers in
municipal tap water are chlorine, excessive
hardness, and brass or galvanized piping . A
single small metallic fixture can quickly bring
about the death of fish when the water running
through it is soft .

As far as the aquarium's visitors are con-
cerned, the only necessary water quality is
clarity, so that they can easily see the exhibits .
For large tanks (500 gal or more) the water
must be very clear indeed ; the water of some
municipalities contains colloidal clay, and
although it looks crystal clear in small tanks,
its milky appearance in large ones makes view-
ing through it quite unsatisfactory . (Animals
may live in such cloudy water without any
difficulty, but water that is cloudy from the
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promotes algae growth on interiors of tanks.
A flexible lighting system over each tank

should include the capability of being lifted out
of the way when cleaning tanks or feeding
specimens. Sufficient waterproof outlets
should be provided for auxiliary or special
lighting .
A clear passageway about 6 ft wide should

extend along the back of all display tanks in
order to permit the easy transport of tanks,
incoming specimens, etc., by fork-lift truck or
four-wheel flatbed . No stairs or other obstacles
should be located in this passageway .
The surface of the work-area floor should

have a nonskid finish . Floor drains with sand
traps are absolutely necessary and floors
should be sloped to drains . Water-resistant
materials should be used in all places adjacent
to tanks .

Storage space for tools, nets, chemicals, and
other items in frequent use should be provided .
Refrigerators often are convenient for the
storage of special foods, and may reduce trips
to the food preparation room .

Stairs should be placed conveniently from
the work area to the public area, with lock
doors. Small wall desks may be provided for
record keeping.
Deep washbasins with hot and cold water

and towel boxes should be located convenient-
ly in the work areas. Also, suitable containers
for net sterilization should be provided .

Centrally located and convenient to the live

healthy specimens ought to be on display since
they use space when held in reserve and re-
quire the same care as specimens on display .
Nevertheless, too few quarantine or treatment
tanks can greatly hamper operations . The
exhibit/holding ratio should be carefully
considered.
The various main supply pipes from the

reservoirs should extend around the aquarium
over the display tanks. These should be a mini-
mum of 7 ft above the work-area floor and
should have frequent tap valves from which, by
flexible hose, replacement water or a continu-
ous flow may be fed to the tanks, depending
upon the system . It is important to have shut-
off valves conveniently located along the major
supply lines to facilitate plumbing repairs .
To reduce the possibility of accidental flood-

ing to a minimum, automatic cut-off switches,
built-in overflow drains, and failsafe devices
should be planned in connection with tanks
and reservoirs that are periodically drawn
down and refilled .

All electrical appliances and equipment,
including connector boxes, must be grounded .
Outlets should not be located near the floor.
Fixtures over the tanks should be protected
to avoid breakage and possible danger to per-
sonnel working in water. Poles attached to
brushes or other cleaning devices should be
of wood or other nonmetallic material .
Natural light should be held to a minimum,

unless completely controllable . Natural light
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presence of myriads of bacteria is unsatis-
factory for both visitor and exhibit animal,
although for different reasons .)

In some aquarium water systems, the water
is used only once and is then discarded . These
are called open systems . Closed systems are
those in which the water is recirculated, being
used over and over again .
Sometimes it is necessary to treat the water

as soon as it enters the aquarium building,
usually by filtering it . Natural seawater should
always be filtered before being put into reser-
voirs or closed systems of any kind in order
to remove the tiny animals and plants (plank-
ton) that inhabit it . These floating mites cannot
live under the conditions of captivity and when
they die, they decompose and temporarily make
the seawater toxic to larger forms of marine
life . Even filtered seawater "rots" to some

extent and may have to be stored in the dark
for as long as 6 weeks before becoming fit
to use, particularly in small tanks .

For the great majority of exhibits, however,
fresh, filtered seawater may be used without
delay if it has not originated from polluted
sources and if each water system contains at
least 1,000 gal . On the other hand, untreated
natural seawater can be used in open systems
provided it is clear enough not to obstruct
the view of the exhibits . An important advan-
tage of this kind of arrangement is that it makes
easy the exhibition of plankton-feeding ani-
mals, which subsist on the small plants and
animals they strain out of the water .
Unless the aquarium can be built near a

dependable source of water of the proper
quality and sufficient quantity, closed water
systems will be a necessity, but water that

is used over and over accumulates waste prod-
ucts from the animals living in it, and as time
goes on, the concentration of these substances
becomes intolerable . Their removal, however,
presents special problems .
Aquarium animals, just like terrestrial ones,

must consume oxygen to stay alive and at the
same time must get rid of the carbon dioxide
they produce . If the water in which they find
themselves has either too little oxygen or too
much carbon dioxide, they will die . Fortunately,
the atmosphere provides an unlimited supply
of oxygen and can take up unlimited amounts
of carbon dioxide--at least the small amounts
produced by aquariums . Therefore all that
needs to be done is to expose enough of the
aquarium water to air above the vessel so that
the two gases will be exchanged at a suffi-
ciently rapid rate . This is most easily done by

Fig . 4
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the use of aerators, although circulating the
water and otherwise agitating it is also very
helpful . (See Fig . 4 .)

The animals' other wastes are not so easily
disposed of, however ; in fact, no economically
feasible way has yet been devised to remove
them from aquarium water . Most important
of all is ammonia . This is the principal waste
product in the urine of fishes, and these ani-
mals excrete ammonia through their gills as
well . Ammonia is also the principal excretory
product of aquatic invertebrates . Other waste
products, such as urea, are broken down into
ammonia by bacteria in the water . In addition,
ammonia is produced when bacteria bring
about the decomposition of fecal fish wastes
as well as any uneaten food or plants and ani-
mals that have died in the tank . It would not
be far wrong to state that every bit of food
put into an aquarium, except that utilized in
the growth of its inhabitants, eventually turns
into ammonia .
Ammonia is exceedingly toxic to almost

all fishes and invertebrates . For example, trout
living in water with as little as six parts per
billion of ammonia show abnormal gills . Even
freshwater pond fishes, which are much less
sensitive to ammonia than trout or coral-reef
fishes, should not be exposed to concentra-
tions of more than one part in ten million of
water .
At the present time, there is only one eco-

nomical way to avoid ammonia poisoning in
closed aquarium systems, and this is by taking
advantage of the bacteria that change ammonia
into nitrate (by oxidation), a chemical that is
much less harmful to aquatic animals . These
nitrifying bacteria occur naturally in all aquar-
iums and water systems, but not in large
enough numbers to quickly convert the toxic
ammonia into relatively harmless nitrate. In
a well-managed tank, these bacteria thrive on
the walls and other surfaces, but not in the
water itself, because they must be attached
to some kind of solid material in order to grow
and multiply . There are not enough surfaces
in an aquarium to provide "homes" for suffi-
cient numbers of nitrifying bacteria to keep
the concentration of ammonia as low as it
needs to be, that is, virtually zero . One of the
principal functions of a filter is to provide
living space for nitrifying bacteria, and count-
less numbers of them cover the grains of sand
or gravel of the filter bed . In the future, other
ways of eliminating ammonia may be found,
but biological filtration is now the only prac-
tical way to do so .

In addition to the solid surface they require,
nitrifying bacteria need oxygen ; the water
should be aerated both before and after filtra-
tion--afterwards in order to replace the oxygen
used up by the filter bacteria . Nitrifying bac-
teria are slow multipliers (as compared with
many other bacteria), and cold temperatures,
acid waters, high salinity, and lack of calcium
slow them down even more . Whenever an
aquarium or a water system is put into opera-
tion, the number of animals put into it ought to
be limited until the filter has acquired its full
complement of nitrifying bacteria . A "healthy"
filter is essential to a "healthy" closed aquar-
ium water system and vice verse .
The longer the aquarium or water system

is in operation, the greater the amount of
nitrate that accumulates in the water . Although
certain aquatic bacteria (denitrifiers) change
nitrates into nitrogen gas and thus eliminate
the nitrogen from the system, this process
does not take place rapidly enough to prevent
the buildup of nitrate in aquarium water . More-

Fig . 5

	

Simplified diagram of the aquarium water system .

over, there are other less well-known sub-
stances that accumulate in the water in which
animals are living . None of these is at all as
toxic as ammonia, but they do have an inhibi-
tory effect, especially on marine invertebrates .
The only practical way to get rid of them, at
the present state of aquarium technology, is
by replacing part of the water at regular inter-
vals . This is the procedure used by home aquar-
ists who want their fishes to reproduce . By
keeping the concentration of nitrates (and
undoubtedly other inhibiting substances that
were not measured as well) below 10 parts per
million with regular replacements of fresh sea-
water, the London Aquarium has been able
to maintain marine invertebrates it otherwise
found impossible to keep alive .
Another cumulative change that takes place

in aquarium water is an increase in acidity .
Oxidation is a process essential to all life, and
oxidation is an acid-producing process . Aquat-
ic animals produce carbon dioxide, which
becomes carbonic acid in water . All of their
other waste products are eventually oxidized
by bacterial action, and this, too, produces
acid . In order to prevent the aquarium system
from suffering from acidosis, it must be alka-
lized . This is absolutely essential for closed
seawater systems and is usually accomplished
by keeping the water in very close contact
with some form of calcium carbonate (coral
sand, calcite, marble chips, bivalve shells) .
Proper aquarium water quality depends

primarily on the following factors :
" Chemically inert material
" Suitable source of water
" Adequate circulation, aeration, and fil-

tration
" Cleanliness, achieved mostly by avoiding

overcrowding and overfeeding

" Control of waste end-products by filtra-
tion, alkalization, and dilution

Water Systems

The water system includes, in whole or part,
the incoming line, a clarifying or sterilizing
unit if required, storage reservoirs, the pipe-
lines furnishing types and temperatures of
water serving the display tanks, the display
tanks, inflow and outflow and drainage, and
filters .

Piping should be of nonmetallic materials .
Water should come in contact with metal only
as absolutely necessary . Metal or other piping
may be used to serve cetaceans, seals, pen-
guins, and aquatic reptiles, but expensive
replacement may be necessary because of
corrosion . (See Figs . 4 and 5 .)

1 . Open system (use and waste) . This meth-
od is the least complicated and least trouble-
some provided an adequate source of ex-
cellent disease-free water is available . The
requirement that metal not come in contact
with water may not be quite so important here,
as the animals are exposed to water that has
passed aver the metal only once and as the
toxicity potential decreases due to the forma-
tion of inert oxides, etc ., on the interior of
metal pipes, thus forming an insulating barrier,
but corrosion is a factor to be considered .

Economics must be considered when water
is to be discarded after one use . As a general
rule of thumb, the average display tank of spec-
imens loaded at the rate of 1 lb. of fish per
100 gal of water should have a turnover or
replacement rate of one volume each one to
two hours . If the gallonage of all display tanks
is 100,000 gal, a flow of 50,000 to 100,000 gal
per hour would have to be maintained . Thus,
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Typical vanishing side wall tank installation .
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Display tanks of up to 2,000 gal can, for
some species, be recirculated through bottom
filters with water circulation controlled by
air-lift pumps.

In recirculating systems it is desirable to
replace at least 10 percent of fresh water and
at least 40 percent of salt water each month
to avoid a buildup of harmful substances . Usu-
ally a greater amount than this is replaced
when the display tanks are regularly cleaned
and filters backwashed .

Display Tanks

Tanks for the display of aquatic specimens
are expensive. Materials in tanks for seawater
must be more carefully chosen than for fresh
water. Nevertheless, all tanks should be made
of inert material to the greatest extent possible .

Ideal tanks are those that are least costly,
light in weight, readily altered or drilled, inert
in seawater, with hard and smooth interiors,
among other things . No currently available
materials from which tanks may be produced
have quite all the foregoing desirable features .
For smaller tanks (up to about 2,000 gal), fiber
glass or plastic-impregnated plywood appear
to be quite satisfactory .
A number of companies manufacture fiber

osmosis process, however, is effective in
removing or destroying organisms both desir-
able and undesirable. Reverse osmosis cannot
be used with salt water .
3. Closed system (recirculating individual

systems) . Each display tank is provided with
its own recirculating water system . Filling
and minor replacement is from the main sup-
ply lines . In operation, the overflow passes
through a biological filter and is pumped back
to the display tank . Desired temperature range
can be maintained by cooling or heating units
placed in the filter or line .

In the recirculating systems, the main supply
lines of water, preferably overhead, also are
continually circulating at a low rate to preclude
dead water and the growth of organisms in the
pipes.
The plans for the National Fisheries Center

include the above system (3). The city water
supply contains traces of zinc and copper,
detergents and chlorine . After all display and
reservoir tanks are filled (approximately 3.5
million gallons) the replacement water esti-
mated to be required is 100 gallons per minute .
It is planned to pass this incoming water
through the reverse osmosis process to remove
the metals and detergents . The chlorine will
be removed by aeration or charcoal filtering .

1 .2 to 2.4 million gal would be required each
24 hours. An added cost would arise if some
waters had to be heated or cooled .
When water is used only once and discarded,

the rate of turnover usually need not be as great
as in closed systems, as waste products from
the specimens are continually carried away .

It should be noted that the rule of thumb
cited above is just that . Many species of fish
can be loaded heavier, and some species, par-
ticularly invertebrates, may require a more
rapid turnover of water.
2. Closed system (recirculating total sys-

tem) . Water continuously enters the display
tanks and the overflow returns to the reser-
voirs after passing through filters . In theory,
this method requires only the replacement
of water lost by evaporation or in the process
of cleaning a tank or backwashing a filter . How-
ever, seawater should be replaced at the rate
of one-third of the total volume every two
weeks, if possible . If this cannot be done, mon-
itoring of nitrite, nitrate, and urea buildup
becomes very important .
One serious disadvantage in a closed system

is the real possibility of disease organisms
from one tank being carried to all tanks. Fil-
tration will not remove many of these. Ultra-
violet radiation or passage through a reverse

Fig . 7



not touch the viewing glass. Disappearing
side walls may be desired (Fig. 11 .1

All concrete and metal surfaces should be
coated with an epoxy sealer . This will continue
to seal the inevitable hairline cracks in con-
crete, and thus prevent seawater (particularly)
from attacking the reinforcing iron . (If possible,
Monel bars should be used .) The seal also
inhibits the growth of algae. Color may be
added to the epoxy. Epoxy may also be used
with sand to provide skidproofing for wet
floors, ramps, etc. Careful application of
epoxy paints over concrete will prevent blis-
tering .

plate, or some other substantial and suitable
material will be required .

Concrete tanks should never be poured as
an integral part of the building . Each such
tank should be an independent unit, capable
of being broken up and removed without
damage to the building .
The design of tanks should consider the

problems of drainage, cleaning, viewing, etc .
Some tanks, because of the specimens to be
held therein, may require special features,
e.g ., scuppers at the surface to remove oily
film produced by some foods . Rapid drainage
is desirable . It is preferable that gravel or sand

glass aquaria or holding tanks. Moreover,
some of these will fabricate to specifications .
It is desirable to plan to install tanks of stan-
dard sizes, preferably those that are available
"off the shelf" or for which fiber glass-fabri-
cating forms are still available .

Fiber glass is completely inert, is light in
weight, and can be readily altered and drilled .
Some experience by aquarium personnel will
permit them to make repairs . It is quite possi-
ble, with an experienced technician, for an
aquarium to fabricate its own tanks of rein-
forced fiber glass.
For larger tanks, reinforced concrete, steel

Fig . 8
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INDOOR TENNIS BUILDING

are taken to insulate the outside surfaces. Be-
cause frost is not a problem indoors, the court
base can probably be reduced in thickness to
save money. Indoor courts should also be level .
Hard courts may be used for other purposes,

and porous courts can be covered for other uses
or repaired if abuse is minimal. But nonporous
cushioned courts cannot be used for any other
purposes .

Lighting

Lighting may be provided by incandescent, fluor-
escent, mercury vapor, or quartz lighting fixtures .
Lighting intensities should be above 50-foot can-
dles for tournament and club play and above
30 foot-candles for recreational play . It is desira-
ble to shield the player as much as possible from
a direct view of the light source, and some lighting
should be directed upward to reduce the contrast
between lighting above and below the lighting
fixtures . When louvres are used under fluorescent
lights, they can be protected by an expanded
metal screen . Natural lighting may create more
problems than it cures.

Other Considerations

Gas or electric radiant units, hot-water perimeter
fin-tube units, and warm-air distribution duct sys-
tems provide the most uniform healing . Unit heat-
ers can also be used . If air conditioning is to
be considered, a duct system might be utilized
for both heating and cooling .

Ventilation should meet local building codes.
If no code exists, it is considered good practice
to provide 1/2 to 1 air change per hour.

The ceiling of the court area should be a light
color. There should be no contrasting colors for
structural members. The background behind the
courts should be a medium or dark color for 8
to 10 ft above the playing surface.

INDOOR COURTS AND BUILDINGS
Number of People Per Court

An indoor facility generally has a capacity of
125-150 members per court, since the indoor
court is available at least 14 hours per day, 7
days a week . There are some players who show
up infrequently, while others wish to play 5 hours
or more per week . Most sets played are doubles
and require four people per period .

Site Selection
As previously suggested, a site should be selected
which is reasonably level to avoid excessive grad-
ing problems. It should be sufficiently large to
allow expansion of the number of tennis courts,
the club facilities, and parking and still allow suffi-
cient room for required setbacks of the building
from the lot lines . The site should be properly
zoned for tennis establishments, located as close
as possible to the active tennis playing group
in the community, preferably within 15 minutes
driving time. Availability of utilities at low cost
is highly desirable . Restrictions on height and
types of construction should also be considered
when choosing the site.

Clubhouse Facilities and Layout
It is generally more economical to place courts
side by side if there are less than six. It then
may be feasible to place three courts side by
side and the additional courts end to end with
the first three. Of course, the shape of the prop-
erty may dictate the shape of the building to
be constructed .

The person in charge should be able to see
everyone who enters or leaves the building and

Community Tennis Facilities Operations, Robert M .
Artz. Notional Recreation and Park Association, Inc .,
Ariington, Virginia, 1972 .

goes to or from the locker rooms; it is difficult
to see what is happening more than four courts
away . A side-court control point is preferred . This
position allows the person in charge to see all
that is happening without interfering with play .

It is highly desirable to separate the teaching
court from adjacent courts by a divider net to
prevent balls from interfering with play in prog-
ress . The divider net can be located directly over
the outside alley line of the teaching court or
there should be a minimum of 10 ft on each side
of the divider net to the nearest outside alley
line .

Players should be able to get from locker rooms
to their court out of sight of players on adjacent
courts . Men's and women's locker rooms generally
contain seven to eight lockers per court. Generally
1 to 1 1/2 showers per court is sufficient in the
men's locker room ; 3/. to 1 shower per court
(with private dressing booth) is generally sufficient
for the women's locker room .

Building

The tennis court building should be 120 ft in the
clear to accommodate the length of the tennis
court and the space behind the end lines . The
walls behind the courts should be a minimum of
16 ft high and the center of the building over
the net should be a minimum of 35 ft in the
clear. For safety any structural members project-
ing into the playing area should be padded with
foam rubber or other shock-absorbent material
from a point 18 in above the floor to a point 6
ft above the playing surface .

Court Surfaces

All surfaces used outdoors can be used indoors .
However, certain types of porous courts require
the addition of moisture on a daily basis. Adding
moisture to the air will make it humid and may
create condensation problems on the structure in
the colder climates unless adequate precautions
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capacity of 12,000 to 15,000 seats. A municipal
arena with one or more professional teams
as tenants will tend to be larger as stated
above . Also arenas built privately as profit-
making ventures will tend to be even larger,
as well as to book a wider variety of attractions.
Their economic success depends largely on
creative and energetic promotion to keep "dark
time" to a minimum. The operator of a munici-
pal arena will be under somewhat less pressure
to show a profit as the subsidization of oper-
ating deficits can be rationalized against the
peripheral revenue an arena may bring to a
locality through increased property values and
business income from arena patrons.

In cases where an overall construction
budget has become fixed prior to any physical
planning or programming, this alone may

habits, and recreational preferences. The avail-
ability of competing arenas or other attractions
will also be a factor .
The growing popularity of professional

sports in the United States is perhaps the big-
gest impetus to the construction of new arenas .
The professional hockey and basketball leagues
require prospective new franchise owners to
provide arenas of specified capacity and
quality . These regulations should be checked
specifically at the start of any design program,
but in general terms of capacity they have
specified 15,000 to 18,000 seats.
The nature of the owner or sponsor of any

new arena will have some influence on the
capacity decision . College or university arenas,
except those with a history of top basketball
teams and enthusiasm, will tend to warrant a

There are three primary sets of requirements
which the sports arena designer should clearly
define and then keep in proper focus during
the design/planning process. They are:

1 . General planning requirements
2 . Spectator requirements
3 . Operation/management requirements
On occasion, conflicts will develop among

these criteria as the attempt is made to find
the optimum solution to a particular set of
problerns-as for example between providing
a maximum seating capacity for a large variety
of events and perfect sight lines for all specta-
tors . As these conflicts develop, the designer
should be alert to them and promptly com-
municate alternatives to his client. In this
manner a serious evaluation can be made of
the alternatives at the appropriate stage of
the design/planning process, thus allowing the
flow of work to proceed smoothly with mini-
mum wasted effort .

GENERAL PLANNING REQUIREMENTS

Projected Uses

Among the first program criteria to be deter-
mined regarding multipurpose arenas is the
list of projected uses or events which are
intended to be booked into the arena. Many
events require their own unique features or
support facilities which if not included in the
original design and construction prove very
difficult and costly to provide at a later date
(e .g ., inserts in playing floor surface for anchor-
ing circus rigging) . Some also have fixed
dimensional or space requirements which
must be accommodated and checked for sight
lines . A list of the more common events cur-
rently being held in multipurpose arenas
follows (Figs. 1 to 6) :

Fig . 2

	

Basketball .

Seating Capacity

The establishment of maximum seating capac-
ity should be carefully evaluated prior to start
of design . Several factors are important in
making the determination including :

1 . Market area
2. Professional franchises
3. Sponsor/owner
4. Budget
5. Viewing distance limitations
The market area, whether it falls within a

large metropolitan region or a small college
town, should have an influence on determina-
tion of optimum seating capacity . The overall
size of the market area radius will depend not
only upon total area population but largely on
available highways and mass transit facilities .
The nature of the potential audience must also
be analyzed as to income levels, spending

Fig . I Hockey .

Ice hockey Horse show
Basketball Rodeo
Boxing/wrestling Bicycle racing
Indoor track Rock concerts
Tennis Stage events
Circus Conventions
Ice show Exhibitions
Roller derby
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Circus.
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establish the maximum capacity . Construction
coats end circumstances very too widely to
attempt to quote here any cost per seat figures
that would not be misleading . Estimates should
be made at the completion of any schematic
solution to test the scheme against the budget
target . If reductions must be made, they should
be balanced between capacity and quality .
Too often it is a shortsighted decision to hold
on to capacity at the sacrifice of material and
systems quality which will have long-term
penalties in operating and maintenance costs .

Possibly the most relevant factor in the
determination of maximum capacity is that of
optimum viewing distance . The limitations of
normal visual acuity make any seating falling
outside a radius of 200 ft from the center of
action increasingly marginal . Although the
Houston Astrodome and other planned en-
closed stadiums either do hold or are promot-
ing the inclusion of arena events, their success
in terms of spectator satisfaction is less than
ideal . If the 200-ft limitation is adhered to .
together with a seating height limit above the
floor of 65 to 70 ft (the resultant of sight-line
angles and code limitations on riser heights),
the maximum capacity will prove to be from
20,000 to 22,000 .

Plan Configurations
One of the earliest decisions to be made in
the design/planning process must be that of
the basic physical form of the arena seating
plan . The relative merits and problems of four
plan forms in Fig . 7 will be discussed :

Straight Rows Ends and Side The straight-row
arena is the simplest end most economical of
all possible seating configurations . Most
early gymnasiums with spectator seating took
this shape, many utilizing fold-away bleachers
or platforms which are readily adaptable to the
straight-row plan . There is also minimum waste
of seating area due to the absence of wedge-
shaped sections between aisles . The seating
sections are of course rectangular between
pairs of parallel aisles . The aisle spacing can
be set based upon the desired seat width and
the maximum seats allowed between aisles,
and it will remain constant for all rows . In a
small arena tailored around the size of a basket-
ball floor this shape is perfectly satisfactory .
However, in a larger multiuse space where the
rows would be straight for the length of ice
hockey (200 ft or more) spectator viewing
problems will begin to develop . As an example,
s person sitting in seat X will be required to
swing his line of sight laterally from left to
right far enough to see both goals on the
hockey ice . The view to the right requires a
quite extensive movement (approximately 60 °
from a straight-ahead position) . This will not
only prove uncomfortable to the viewer (and
many seats are worse than X in this regard)
but visibility is additionally impaired the further
the spectator must look left or right . This will
be discussed at a later point dealing with sight
lines end referred to as the "picket fence
effect ."

Straight-Row Sides and Curved-flow Ends This is
perhaps the most commonly employed plan
for arenas now in use . It maintains the econ-
omy and efficiency for a good portion of the
seating paralleling the playing floor but takes
the end seats around in a circular configu-
ration from a radius point near each end of the
floor . If the two radii are located well short of
the ends of the hockey ice, thus keeping the
straight rows as short as possible, a spectator
in seat Y will have been relieved of much ofFig . 5

	

Stage events .
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Boxing .

Fig . 7
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The Forum, Inglewood, California .
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seats, the height will be about 10 ft (18 rows
at 7 in .) .

Following this 10 ft height around to the end
of the rink would result in the first row end
seats being 10 ft behind and 10 ft above the
dasher-much too high for these spectators
and those in the rows behind them to see the
near goal . About the only possible way to
employ this configuration is to omit the sec-
tions of straight-row seating along the side-
lines and set the circular bulkhead at the low
elevation . This has been done in a few arenas,
the Palazzo dello Sport in Rome being one,
but is not likely to be adopted in a commercial
arena due to the large loss of prime revenue-
producing seats. There is in addition a loss of
intimacy between spectators and the game
activity, which is very desirable to maintain,
when such a large void exists between them .

Elliptical-Row Seating )Fig . 8) This configuration
as illustrated for the Forum in Inglewood,
California, and also used at Madison Square
Garden in New York City has proved to be an

seating could radiate outward and upward
from a small central floor area . However, the
introduction of an 85 X 200 ft hockey rink into
the scheme brings with it almost irresolvable
problems . In order to clear the ends of the
hockey rink the innermost full circular row of
seats must have a radius of about 110 ft . The
height above the floor of this first circular row
can be set no greater than 3 to 4 ft if spectators
in the end seats are to see the near goal . Thus
if this 4 ft height is followed around the row to
the center point of the sidelines, a seat at this
point will be 58 ft away from the dasher with
only 4 ft of elevation . The seats along the side-
lines within the space formed by the hockey
dasher and the first circular row pose the dilem-
ma. There is space for about 18 straight rows
of seats, but with only 4 ft of elevation at the
rear row of this group each riser could be only
21/2 in . This would be too low for adequate
viewing by spectators in otherwise prime
seats. If the reverse approach is taken and the
height of the first circular row is established
at an elevation appropriate for the sideline

the discomfort of seat X in Fig . 1 . The maxi-
mum lateral movement for Y, which is now
located in the curved area, is about 45'. Also,
the line perpendicular to the seat falls much
nearer to the center of the floor or the average
center of activity for most events .

Straight Rows, and Sides with Diagonal Corners

	

This
plan configuration, also quite common, has all
the advantages and disadvantages described in
Fig. 1 . Only those seats in the diagonal corners
have relief from the lateral head-movement
problem inherent in the side seats. In terms of
construction economy it is the least costly of
any configuration with full-perimeter seating,
lending itself to precasting or other methods
of repetitive trend/riser fabrication .

Circular Seating with Straight Rows at Side Lines
Upon quick examination it would appear that
a circular plan would be the optimum arena
seating configuration . This might be true if all
arena events were the size of a boxing ring and
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over the heads of those two rows in front .
Looking straight ahead, a spectator will have
a reasonable wide angle of vision between two
heads immediately in front . However, the fur-
ther one looks to the left or right following
players' action on the arena floor, the more this
cone of vision between heads diminishes . It
is the same effect as one gets standing a few
feet in front of a picket fence . Looking straight
ahead between pickets the view is little im-
paired, but as the eye moves left or right, the
pickets gradually appear to move together until
at some point they appear to form a solid sur-
face . It is for this reason as mentioned in dis-
cussing alternate plan configurations that the
curved-row plans are preferred over straight-
row seating as they minimize the lateral view-
ing angle and thus the picket fence effect .

Two-Row Vision When plotting graphically or
calculating sight-line sections, assume a spec-
tator's seated eye level at 3 ft 11 in . above tread
elevation and 5 in . from eye level to top of head .
In most arena situations the hockey floor size
will be the most restrictive in determining prop-
er sight-line profiles . If sight lines can be made
to work for hockey, they will be more than ade-
quate for all other smaller floor size events .

body of seating has an undulating intersection
with the outer wall with a low point at the
arena ends . Above these low end seats, space
develops which can accommodate balcony
seating . Madison Square Garden takes advan-
tage of this option to gain maximum capacity .
The balcony is given a circular configuration
seven rows deep following the outer wall line .
For a portion of the sideline areas the balcony
blends with the main body of seating rising
from below but is kept separated by a continu-
ous circumferential bulkhead .

Seating and Sight Lines

The study of spectator sight lines in section
should proceed simultaneously with develop-
ment of the arena plan configuration . Sections
should be developed at both the arena axis and
several intermediate points in any curved plan
configuration to verify the arrival point of sight
for the maximum number of seats .

The "Picket Fence Effect"

	

It is impractical to pro-
vide riser heights sufficient for spectators to
see over the heads of persons in the row im-
rnediately in front . It is assumed view will be
between heads of persons one row in front and

optimum plan shape for this type of multiuse
arena . It is the best possible adaptation of a
curved-row configuration, desirable to mini-
mize lateral head movement to the governing
size of an ice hockey rink . In both examples
noted above, the outer perimeter of seating
was carried to a circular outer wall line. This
being done primarily to take advantage of the
structural economies of a cable-suspended
roof system . The intersection of the elliptical
seating form and the circular outer wall gener-
ate an undulating line at the perimeter . The
high point of this undulation, and thus the
maximum number of rows, occurs along the
sidelines, and the low point with minimum
seating occurs at the ends of the arena . The
radius of the outer circular wall was held to
approximately 200 ft to stay within the practical
limits of spectator visual acuity as discussed
earlier . The elliptical seating form was devel-
oped from circular arcs on a 4-center point
system . Radius points for the two broader
sideline curves fall 200 ft above and below the
center line for the tighter end curves . They are
61 ft left and right of center .
Madison Square Garden seating differs from

the Forum in one respect-the addition of a
balcony (Fig . 9) . As mentioned above, the main

Fig . 9

	

Balcony .

80 1 Above Center of Arena
But Never Less Than Horizontal

To A.P.S. of Balcony Ideally
Should Coincide With Top
of Dasher Behind Goal
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Vomitory -Typo A.

The arrival point of sight should be made to fall
at the top edge of the near hockey dasher (3 ft
6 in . above floor level) . To graphically plot a
series of sight lines, begin by assuming a
height above the floor for the first row of fixed
seats . This should be as low as possible to still
accommodate temporary seating which will
fall between the playing surface and the first
fixed seats. Next extend a line from the arrival
point of sight (APS) to the top of head of the
first row spectator (tread height + 4 ft 4 in .).
If you continue this line up and to the rear the
distance of two rows, you will set the eye level
for the third row of spectators . The trend
height for this row will then be found by sub-
tracting 3 ft 11 in . Tread heights are now es-
tablished for the first and third rows ; the sec-
ond row will be midpoint between them . This
procedure should be repeated for each succes-
sive row working from the bottom up . When e
full section of seating is plotted in this manner
with all sight lines meeting the same APS, the
section profile will have a slightly dished or
bowl effect, with each riser height being a frac-
tion of an inch greater than the one below. For

the sake of construction economy, risers are
grouped in sections of four or five of the same
height before an increase is made. Several
trials may need to be made to keep the overall
profile within desired limits . Changes can be
made in the original assumptions of first tread
elevation and tread width which can alter the
cross section as successive rows are plotted .
For instance, if too high an elevation is selected
as the lower row starting point, the upper rows
may develop riser heights which exceed code
limits, or the overall building height might
prove too great.

Tread and Riser Dimensions

	

Tread width of rows
should vary between 32 and 36 in . The wider
dimension is generally used in the lower tiers
of seats which ore of shallow slope and where
the extra comfort is commensurate with their
premium cost . Any tread width below 32 in .
should be avoided if possible especially if up-
holstered seats are used . In addition to sac-
rificing spectator comfort, narrower rows in-
hibit travel to concessions at intermissions
and prove more time-consuming for mainte-

nonce personnel to clean . Riser heights will
vary from 3 or 4 in . to 221/2 in . Generally risers
can go up to 71/2 in . before an additional step
must be added in the aisle . Risers over 15 in .
will require two steps and to accommodate the
two steps the tread must be at least 36 in . wide .
These tread and riser dimensions are accepted
good practice but should be checked against
local codes for specific situations .

Aisle Width and Spacing Recommended aisle
width is 3 ft 0 in . Spacing of aisles is usually
every 14 to 15 seats. Where seating sections
abut a wall or railing, the dead-end distance
should not exceed 7 seats . Where aisles are ra-
dial to one another in curved configurations,
each seating section cannot exceed the maxi-
mum allowable width et its upper or wide end.
Thus some inefficiencies develop as at the low-
er end of these sections only 7 or 8 seats may
separate aisles .

Crossovers-Width and Spacing Crossover aisles
will be needed at one or more locations which
run horizontally parallel to the seating rows
and connect the vertical aisles with vomitories
leading under the seating to exits and prom-
enades . Again local codes should be consulted
for specific requirements . However, crossover
width should be between 4 end 6 ft depending
upon spacing of vomitories . It should be kept
in mind that a bulkhead will be required at
the rear side of the crossover and the tread
of the first row behind it raised to a height
to allow sight lines not to be interrupted by
the lower seats. Where site conditions permit,
it is ideal to have both a lobby/promenade and
a crossover aisle at or near grade level . The
seating can then be split with approximately
one-half below grade and one-half above, which
very much simplifies exiting problems . Cross-
overs at the top of balconies should generally
serve not more than seven rows of seats. Aisles
running up from a crossover and dead-ending
et a wall or bulkhead should not serve more
than 18 to 20 rows .

Vomitories	As stated earlier vomitory width and
spacing will be governed by local code condi-
tions. When they are used in connection with
horizontal crossovers, stairs will be required
to reach the first row to the rear of the cross-
over which must be elevated 4 to 5 ft . Two
types of vomitories are illustrated :

Vomitory Type A (Fig . 10). Here a stair lead-
ing to the upper seating flanks either side of
the vomitory passage. These stairs are entered
at their lower end before reaching the cross-
over and thus minimize crowd congestion . Two
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Elevation

Plan
Fig . 11

	

Vomitory - Type B.

possible elevations exist for the crossover rel-
ative to the seating tread levels . It can either
be flush with the lost row of seats on its front
side or be one riser above this last row. The
crossover al the lower level minimizes visual
interference for spectators in the upper seating
from those walking the crossover and is the
preferred alternative . The other option does
reduce the height of the bulkhead and thus
the number of steps required to reach the upper
seating . Railings on these stairs and bulkheads
should be solid for their lower portions with
open pipe rail above. The total height should
be kept as low as allowable to prevent sight
line interference .

Vomitory Type B (Fig . 11). This detail may
be used either as part of a full vomitory or as
a stair access only to upper seating tiers . It
is not as desirable as Type A in a vomitory
situation, as the stairs empty into the traffic
path between crossover and vomitory and can
cause excessive congestion .

Truck Access . Access to the playing floor
surface for large trucks will be required at
one or more points . Vomitories at least 10 ft

wide and 14 ft high should be provided at one
end of the playing floor. Two are preferred
in those arenas expecting to book circus per-
formances to allow for the promenade of ani-
mals and performers out one and in the other.
Temporary treads and risers can be placed over
these large vomitories to gain seating capacity
when they are not in use. It also follows from
the exterior to this floor level by some means
as well as to the loading/receiving area of the
building . Additional vomitories will be needed
to give spectator access to and from the tem-
porary floor seating setups . Also required will
be an opening or vomitory at one end of the
arena floor to allow for the overrun for indoor
track dash events . At least 20 yards should
be available past the finish line of the 60-yard
dashes for this purpose.

Temporary Seating For most events some
amount of temporary seating must be set up
to fill in the gap between the fixed seating
and the size of the playing surface or perfor-
mance area . This will in some cases be flat
on the floor or on shallow riser platforms.

To minimize labor cost for setups, the largest
amount possible of this seating should be on
platforms which telescope out from the periph-
ery of the fixed bulkhead line. Where riser
heights are sufficient to permit it, these seats
can be left attached to the platforms and folded
flat to allow stands to be pushed against the
bulkhead wall . Where this is not practical, the
seating and/or the platforms will have to be
disassembled, stacked, and moved to storage
areas in other parts of the building .

Crowd Movement

Great care should be taken in the design/plan-
ning process to avoid building in situations
which will inhibit the smooth flow of Spec-
tators through the public circulation spaces
and to and from the seating areas. This should
be true for normal traffic situations or avoid-
ing panic in emergencies . Activities which in-
volve spectators waiting in lines must have suf-
ficient room so that circulation is not blocked
behind them . Toilet rooms must be laid out
so that peak usage at intermissions is handled
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cessionaire is involved for the arena, it will
also likely manage this club . A typical com-
mercial kitchen will probably be required and
should be so located as to be easily serviced
from the central trucking/receiving area . This
kitchen may also serve to cater food to other
parts of the building such as the owner's suits
and press lounge.

OPERATING REQUIREMENTS

Administrative Offices

Areas for the building manager, accounting,
personnel, booking, publicity, and engineer
are generally provided within the building . In
addition, office space may be required for the
various teams who use the building, whether
they are only tenants or are owned by the arena
owner . Additionally, office space should be
available for use by shows booked into the
arena for an extended period (circus, ice shows,
etc.) . Also, the owner of the arena, if it is a
private venture, will usually require a suite
of rooms including his office, private bath,
and a conference/meeting room suitable for
entertaining dignitaries . Food may be catered
to this area from the central club kitchen ; thus
it should be within easy access . It is possible
in some instances that a portion of the offices
mentioned could be located in other space re-
mote from the arena . This decision and a full
program of office requirements should be de-
veloped at an early stage of the design/planning
process.

Ticketing Facilities

This area will vary depending upon the in-
tended scope of events to be booked . However,
in most situations, ticket booths will be re-
quired in the lobby area or an outer lobby . They
should be accessible to the public during non-
event periods without losing security to the
remainder of the building . Madison Square Gar-
den has 25 booths, the Forum, 20 . Immediately
to the rear of the booths should be a large
ticket room for storage and sorting advance
sale tickets . Also required will be a money
room with vault, group sales office, ticket man-
ager's office, and a work area for storing event
posters and making up ticket pricing boards .

Storage

Large bulk storage areas will be needed for
a variety of uses . The temporary seating setups
for the arena floor will require space to store
both chairs and riser platforms. These are usu-
ally stacked on metal pipe racks as high an
ceilings will permit and handled with forklift
trucks . Space for storing the hockey dasher
boards and glass, basketball floor and goals,
end indoor track must also be provided . All
of these should be so located relative to the
arena floor as to minimize time and cost for
the setting up of each event.

Locker and Dressing Rooms

If the arena is the permanent home of two pro-
fessional teams (hockey and basketball, for ex-
ample), a pair of separate home team dressing
rooms will be required (Fig . 12). As illustrated,
the teams can share toilets, shower room, a
training area, and the trainer's office . The hock-
ey dressing area should be somewhat larger
then that for the basketball dressing area be-
causeoflarger team size and more cumbersome
equipment. A pair of rooms for visiting teams
somewhat smaller than the rooms for home

in, the space should be divided with the water
closets and urinals located near the entrance
and the lavatories in a space near the exit .
Also it is desirable if possible to design each
toilet room so that half of the space can be
closed off by some means during events of
small attendance . This will save a good deal
of operating cost for cleaning . Plumbing-line
capacity should be studied carefully for peak
use and generous pipe spaces with good ac-
cess provided .

Graphics

A good graphics and signing control program
is important not only for an attractive appear-
ance, but for controlling and expediting crowd
movement . Signing can help establish a clear
pattern of movement which can easily be com-
prehended by the patrons . Seat colors in the
arena can be keyed to ticket colors to identify
the various areas or categories of seating . This
can be done on a horizontal basis with rings
of seats changing color as they change from
one price category to another. Or the arena
can be divided into quadrants each with its
own color key. In cases where the arena sits
within a large parking field, this color system
may even extend to the exterior and guide
patrons to the proper entrance as they park
and approach the building . Within the seating
area, signs designating sections, rows, seats,
etc., should be large, clear, and located in
easily read places . Signs for rest rooms, con-
cessions, telephones, etc ., should also be of
good size and clear and consistent in style.
In the lobby ticketing area, apace must be
provided for coming attraction signs, current-
event pricing, and seating plans for various
event setups . It has proved successful also
to have a scale model of the arena seating
including colors and section identification with-
in the ticket sales area to assist patrons with
their ticket purchases.

Scoreboard

Two basic types of scoreboards are in common
use. The center-hung 4-sided type is one, wall-
mounted single-faced the other. The central
type is usually on a drop cable system which
allows it to be lowered to the floor for main-
tenance. The central speaker cluster can also
be combined with this type scoreboard, but it
should be checked early whether the same sus-
pension height is appropriate for both score-
board visibility and sound distribution . When
the wall-mounted type is used, et least two
units will be required so that all spectators
will have a proper view . Very often the building
management will arrange for advertising dis-
play to be incorporated into the scoreboard
design as a revenue-producing device . If so,
the decision should come as early as possible,
as it will have obvious effect on size and de-
tailing . The boards, of whichever type, must
have provisions for the major sports that are
likely to use the arena and have e portable
control console that can operate from several
positions depending on the sport involved .

Public/Private Clubs

Most new arenas will include a club or res-
taurant facility . These are often tied to the
purchase of season tickets and their use re-
stricted to these patrons. Capacity might vary
from 150 to 300 people . This facility should
be located within easy reach of the seating
area and also be accessible to patrons at hours
other than when the building is open to the
general public for events . If an outside con-

as fast as possible to avoid backups within
the rooms and the corridors . Shallow pitch
ramps should be used wherever possible in
lieu of stairs at floor level changes. If esca-
lators are used, ample room must be provided
at their landings . Blockages must not occur
and force dangerous situations as more spec-
tators are forced into the space as they are
delivered by the moving escalator . The general
pattern of circulation must be clear, orderly,
and easily comprehensible by the spectators.
Graphic aids will help as discussed later, but
they cannot overcome built-in planning flaws.

Building Codes

Code requirements relating to arena planning
will be primarily concerned with exiting and
seating circulation . It will be found that where
they exist at all, regulations will vary widely
from one locality to another. Many codes do
not have any references to arenas at all, and
interpolations must be made between speci-
fications for theaters and outdoor stadiums .
When this is the case, the designer's assump-
tions should be checked at an early stage with
local building officials to avoid changes after
final drawings are complete .

SPECTATOR REQUIREMENTS

Seating

Most arenas now being built are employing
theater-type upholstered seats. The minimum
recommended width is 19 in ., and they should
vary up to 23 in . center to center for the prime
areas. In the wedge-shaped sections in curved
rows, a mix of widths is usually used to make
the ends of each row come out as flush as
possible . Where risers are 5 in . or over, seat
stanchions should be riser-mounted to facili-
tate cleaning . Seats should be self-rising with
perforated acoustical treatment on the seat
bottoms

Concessions

Concession stands for food, beverages, sou-
venirs, and coat checking should be provided
at convenient locations in the promenade areas.
Counter areas should be as long as practical
and if possible recessed in alcoves to prevent
backup of patrons into circulation spaces . Stor .
age space should be provided immediately ad-
jacent to each counter area so that food items
can be restocked to the sales area during a
game or performance without a trip to the
central supply point. If it is contemplated by
the arena management that an outside con-
cession firm be brought in to run the operation,
it should be selected as early as possible and
participate in the planning process. If the firm
is an experienced national operation, it will
have strong points of view on counter loca-
tions, size, visibility, and utility requirements
among others . If not built into the original
building, the concessionaire's desires will like-
ly prevail at a later date and unsightly and
costly additions result .

Toilet Rooms

Sets of men's and women's rest rooms should
be provided at one or more locations on each
public level . Their layout must provide for peak
load* during the 15- to 20-minute intermission
periods when hundreds of patrons will pass
through each room . It is ideal if a one-way
traffic flow can be developed with an in and
out doorway separated by some distance . With-
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Camera locations for hockey and basketball
should all be from the same side of the playing
floor with one position high at center ice (at
Madison Square Garden it is 64 ft above the
floor and 120 ft back from the near dasher) and
other positions at low level covering center
ice and each goal . Space will also be needed
for the station's remote truck, preferably at
the building truck area, or a permanent TV
monitor room . Any cables from the various
camera positions will terminate at this point
whether built-in or separately laid for each
event. A built-in cable system which can be
used by any station's crew is obviously de-
sirable, as it prevents the unsightly view of
large bundles of cable as well as avoids inter-
ference with circulation at the cross aisles
and vomitories .

Fig. 12

	

Dressing rooms .

teams, can be located adjacent to or nearby
with home team roomsas shown . Several smaller
dressing and interview rooms should be planned
in this area . Some can be for individual use,
others for four to six people, and each with
appropriate toilet facilities . All these spaces
should be located at arena floor level with
convenient vomitory access to the playing
floor . Public exiting traffic should be routed
away from the dressing area corridors .

Press Facilities

A press workroom with adjacent Teletype room
and toilet should be located near the lower
seating area . It is also desirable to include a
lounge in this group with facilities to set up
a small bar and food service from the main
concession kitchen . A small photographer's
work area and darkroom should also be pro-
vided at the arena floor level . Location of the
press seating varies widely . Many arenas which
have been built with elaborate press booths
high above the floor have discovered them
unused, reporters preferring to sit at court-
side near the action . Radio and TV announcers,
however, usually prefer to sit high for an over-
all view of the action . Booths for this purpose
can be located over vomitory openings or sus-
pended from the ceiling or balcony structure .

Concession /Vendors'Storage

Large bulk storage areas will be required for
the concessionaires'supplies ofdry food goods,
beverages, meat, general supplies, souvenirs
and programs . This may include walk-in refrig-
erator space and cold rooms as specified by

the operator . Also needed will be a concession
manager's office, a security area for counting
money and a vault . Ample vendors' stations
will be needed at several points around the
arena. They must be located within easy reach
of the seating and be laid out to allow fast
refill of the seat vendor's stock. Separated in-
out doors are helpful .

Employee Toilets/Lockers

As seen from the following space allocation
summary,severalcategories of employee spaces
will be necessary. General cleaning and main-
tenance help, ushers, and concession employ-
ees each need separate toilet/locker facilities .
As local conditions might warrant, space may
also be needed for security guards and parking
lot employees. Definitive space needs for each
group will depend upon a management analysis
of the numbers of staff required .

Television Broadcasting

Facilities appropriate for the telecasting of
events are an important ingredient of all new
arenas . Consensus as to number, location,
height, and angle of camera positions is hard
to find, especially if several networks or local
stations are likely to be working out of the
building at various times. However, an attempt
should be made during the design/planning
stage to meet with those broadcasting groups
most likely to use the building and build in
as much as possible such items as camera
platforms and cable runs . Primary use of tele-
vision in any arena will be for sporting events
rather than stage or performance-type shows.

SPACE ALLOCATIONS

The following space allocations for the Forurn
in Inglewood, California, an arena of 18,424
seats, can serve as a planning guide and check-
list of required facilities :

Area, sq ft

1 . Play floor surface . . . . . . . . . . . 26,900
2 . Lobby promenade . . . . . . . . . 20,000

3 . Concession stands . . . . . . . . . . . . 2,500
4 . Public toilets . . . . . . . . . 4,800

5 . Home team lockers/toilets . . . 4,300

6 . Visiting team lockers/toilets, . . . . . 2,100

7 . Dressing/ interview rooms . . . . . . . 1,200
B . Press work area . . . . . . . . . . . . . 600

9 . Darkroom . . . . . . . . . . . . . . . 150
10 . Men employee toilets/lockers . . . . . 1,200
11 . Women employee toilets/lockers . . . 700
12 . Men ushers' toilets/lockers . . . . . . 400

13 . Women usherettes' toilets/lockers . . . 600
14 . Men concession toilets/lockers . . . . 350
15 . Women concession toilets/ lockers . . . 500
16 . Truck dock . . . . . . . . . . . . . . . 4,500

17 . Receiving area . . . . . . . . . . . . . . 1,300
18 . Storage-bulk . . . . . . . . . . . . . . 8,800

19 . Storage-concessions/vendors . . . . 6,000
20 . Storage-temporary seating . . . . . . 6,600

21 . Storage-dasher glass . . . . . . . . . 250

22 . Ice machine . . . . . . . . . . . . . . . 250

23 . Administrative offices . . . . . . . . . . 9,000
24 . Ticketing facilities . . . . . . . . . . . . 7,000
25 . Private club dining and kitchen
26 . Pay telephones-22 booths
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The selection of property that has been well
kept up as pasture land is highly advisable.
Much money is saved in putting the course
into excellent condition . Frequently the scenic
attractions of a site are such that to the suscep-
tible and uninformed organizers of a golf club,
they totally outweigh soil conditions . A happy
balance should be maintained between both
factors . Pick e site which will offer no serious
handicaps to the attempts of the club to grow
a stand of grass and maintain it thereafter .

Power and Water Availability
Water and power are absolute necessities
for any modern golf course . Even in the small-
est communities, grass green courses with a
clubhouse are being built . To water only greens
and tees, or the whole course, and operate a
clubhouse, you must have power and water.
The source of water should be close to the

site, reliable end pure enough to drink and
irrigate fine turf . It may be a city system, wells,
lake, river or some combination. The cost of
connecting to water and power supplies must
be included in your plans.

How Much Clearing?
Consider next the amount of clearing that will
have to be done in building the course . Will
it be necessary to move many trees or grub
out many stumps? Will it be an expensive prop-
osition removing stones from the soil? Are
there large swamp areas that will have to be
filled in or drained? Do not misunderstand
the statement above relative to clearing out
trees. A golf course should, if possible, have
patches of woodlands, as trees offer one of the
best natural hazards if properly placed with
reference to the course . However, it is an
expensive matter to remove large growing
trees, and the site selected should not have
too many of these in those portions of the
plot which will be fairways in the final picture .

Natural Golf Features
The last consideration in selecting the site is
whether or not it possesses natural golf
features .
This may seem to the uninitiated to be the

first end most important thing to look for, but,
as a matter of fact, natural golf features, while
extremely desirable, are not nearly as important
as the character of the soil and site location .

Rolling terrain, creek valleys, woodlands,
ravines, ponds end the like, of course, make
the job of designing an interesting course just
so much easier, but all of these features or a
substitute for them can be secured through
artificial hazards. For this reason the presence
or absence of natural golf features is perhaps
less important than any of the factors that have
been mentioned above.

Clubhouse Location
Location of the clubhouse, entrance drive,
parking spaces, tennis courts, swimming
pools, golf practice and lesson tees, fairways
and traps and practice greens, is another job

80 acres for e 9-hole course and 160 for 18
holes is about right. Irregularly shaped plots
often afford opportunities for most interesting
course design .

Land shouldn't be too rugged . A gently roll-
ing area with some trees is preferable . Land
that is too hilly is tiring on players, usually
necessitates too many blind shots and is more
costly to keep well turfed .
The course should have practice fairway

area close to the clubhouse. Some public and
daily fee courses have installed practice
ranges, lighted for night use, adjoining their
courses or alongside the highways, and from
these ranges they get considerable income
and develop golfers for day play on the courses.

Accessibility
Unless absolutely unavoidable, a golf course
should not be off the beaten track . This is
especially important in the case of a small-town
course planning on having the green fees from
transients help to meet maintenance costs.
Locate your course along the main highway
into town . All other things being equal, design
the course so one or two holes parallel the
highway ; it is good advertising .
Another reason for not locating the course

in an out-of-the-way spot is that the club should
have good transportation for the members.
It should be as near to town as possible, cost
of land should be taken into consideration,
and the main highway from town to the club
should be one that is kept in good condition
and is not merely a country lane, unpaved and
liable to become impassable with every heavy
rain .

Soil Factors
Condition of the soil is extremely important
because in the final analysis the better the
stand of turf raised on fairways and greens,
the more satisfactory and more popular will
be the course . The ideal golf course soil is a
sandy loam . It is not impossible but is expen-
sive to grow a good stand of grass on a heavy
clay . Be sure to take the character of soil into
consideration when choosing the site .

Soil analysis of areas of the golf course
site will be made at low cost by state agricul-
tural departments or county agents . Consider-
able helpful information can be supplied by
state agricultural experiment stations and
county agents in determining the most desir-
able site from the viewpoint of good turf devel-
opment and in recommending the grass seed-
ing, growing, and maintenance program.

Past Use
Closely tied in with the above is the use to
which the land has been put in the past . Is
the plot a run-down farm where a large part
of the plant food has been removed from the
soil, or is it rich in the elements that will be
necessary for successful cultivation of turf?
Has the land lain idle for many years or has
it been intensively cultivated by its former
owner without his returning plant food to the
soil?

PUBLIC GOLF COURSES

Ideally the golf course should be designed
and constructed so no major alterations ever
will be required . However, even the greatest
of golf courses have been revised and the
organizers of a new golfing enterprise need
not expect that their course will be the one
in the world that will not eventually need some
changes.

It always is advisable to engage the services
of a competent golf course architect . Even
if funds do not permit initial construction of
the course so it will be completed with all the
trapping of a finished course, the qualified
architect's plan will provide for later installa-
tion of traps as money is available and the
course will develop according to a wise plan
Instead of being a rather expensive and unsat-
isfactory exhibit of inexpert experiments.

There are many instances, particularly in
rural areas, where the budget is limited .
Services of a professional golf course architect
may seem unnecessary. But knowhow is
extremely important in planning and building
a course. It is a wise investment to have some-
one experienced lay out the course, end
especially to oversee construction .

Golf architectural authorities remind us
that Nature is the best golf architect . The
famed courses of Scotland which now are
fundamentally as they were almost a century
ego are proof that small town golf club orga-
nizers can do a great job if they are fortunate
in selecting-or having available-sites that
fit golf. Natural hazards make the most inter-
esting and easiest and cheapest maintained
hazards. The genius of the golf architect often
shines brightest in his use of these natural
features of terrain in providing shot problems .

But in many instances the ground is flat
and without trees . The problem then is to
provide a layout that will call for every sort
of a shot that the best courses demand end
that is usually done, as far as possible, simply
by judicious variation in length of holes.
Such tremendous advances have been made

in mechanical moving of earth that at even
the flattest of sites not much money is required
to move enough soil to elevate a green, taking
the earth from locations where grassy hollows
or areas for sand traps are left as improve-
ments in the design of the course .

Selection of Course Site
The golf architect usually considers a number
of prospective sites for a course and selects
the one that, at reasonable cost of land, can
be converted into a good course at minimum
construction cost and maintained properly
at minimum expense.

Size of property is important. For a 9-hole
course, 50 acres is generally considered the
minimum, and 110 acres for 18 holes. Even
these areas involve risk of injury of players
playing parallel holes . For the better courses,

Planning and Building the Golf Course,
National Golf Foundation, Inc., Chicago.
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An irregular tract of ground lends itself to especially interesting architecture . Note how the architect has
taken advantage of trees between fairways to demand accurate shot placement and protect players. Doglegging most
of the longer holes presents a variety of problems in shot placement for the long and the short hitters . Note that only
one hole-the short eighth-runs in a direct westerly direction, so watching the bell against the afternoon sun
doesn't bother players on this course.

that requires a great deal of thought. The best
location for the clubhouse generally is con-
venient to but removed from the highway. Road
construction and maintenance costs must be
kept in mind when locating the clubhouse.

Often the clubhouse site is a prominent
hilltop, although elderly golfers may bemoan
this choice because this means the finishing
hole of the course must of necessity be uphill ;
they do not like a heavy climb at the end of a
strenuous day of golf . Generally, a convenient
and practical site can be found at a less eleva-
ted spot .

Mapping the Course

Authorities are well agreed on what makes
the ''ideal" nine-hole course in the matter of
distance . All agree that such a course should
measure over 3,000 yd, preferably around
3,200 yd . These authorities likewise agree
that the par' of the course should be 35, 36,
or 37, with the first mentioned most general.
Just how should these 3,200 yd be apportioned
among the nine holes? Most experts suggest
two par-3 holes, two par-5 holes, the remaining
five holes to be par-4's . Par-6 holes should
be avoided . (See Fig. 1 .)
Considering first the two par-3 holes, they

should vary, for obvious reasons, in length ;
the shorter one should measure 130 to 160 yd,

' Par is an arbitary measure of the difficulty
of a hole . It is the number of strokes an "expert
golfer" would take to play the hole, always
allowing him two putts after his ball is on the
green. A par-3 hole, therefore, is one the "ex-
pert golfer" can reach from the tee in one shot ;
a par-4 hole . i n two shots ; a par-5, in three
shots. Par figures for men and women, as
established by the United States Golf Associ-
ation, are as follows:
Men : Par-3, holes up to 250 yd, inclusive ;

par-4, 251 to 470 yds., incl . ; par 5, 471 yd and
over .
Women: Par-3, holes up to 210 yd, inclusive ;

par-4, 21 1 to 400 yd, incl ; par-5, 401 to 575 yd ;
par-6, 576 yd and over .

thus requiring an exacting four-iron or five-iron
from the tee; the other short hole should have
the green a full long iron or wood shot away,
say 180 yd or more .
The par-5 holes also should vary in length ;

one being on the short side for a par-5 (about
480 yd) and the other 520 to 550 yd . Both types
of par-5 holes call for two full wood shots and
well-hit iron approach shots.

It is advisable to provide a mixture of pars,
points out architect Robert Bruce Harris . He
suggests a par order of 4-5-4-3-4-5-4-3-4--
36 as one that will be found highly satisfactory .

Under U.S .G .A. regulations, the minimum
length of a par-4 hole is 251 yd, and through-
out the country many courses contain holes
of this length . Yet, only in rare instances where
some physical feature redeems the lack of dis-
tance do these holes rate as even of average
interest . They are too short; after the drive
nothing remains but an easy chip-shot or run-
up ; there is no "kick" to playing so short a hole .

Indeed, this same objection attaches itself
to per-4 holes even as long as 350 yd, where
physical peculiarities are lacking
This distance, from 251 to 350 yd, is known

among golf architects as "No Man's Land,"
a zone to be avoided if the course is to be genu-
inely popular with golfers .
Now that we have established a minimum

length for the shortest of the par-4 holes, how
shall we vary the length of the remaining four?
It is very simple : They should be graded up
by easy stages to the upper limit of par-4
(470 yd) so that after a regulation drive from
the tee, the player is called upon to hit approach
shots with different clubs.

Course Planning

Certain standard practices should be observed
in making a course layout, among which the
important ones are :

1 . The distance between the green of one
hole and the tee of the next should never be

more than 75 yd, and a distance of 20 to 30
yd is recommended. Tees should be not closer
than 20 yd to a green because of the danger
of being hit by an approaching golf ball .

2. The first tee and the ninth green of the
course should be located immediately adjacent
to the clubhouse. If it is practical without sac-
rificing other factors, bring the green of the
sixth hole also near to the clubhouse . This is
a feature appreciated by the golfer with only
an hour to devote to his game, as six holes
can be comfortably played in that time and at
the finish of his available time he is once more
back at the clubhouse.
3 . As far as is practical, no holes should

be laid out in an east-to-west direction . The
reason for this is that a considerable volume of
play on any golf course is in the afternoon and
a player not only finds it difficult and disagree-
able to follow the ball's flight into the setting
sun, but it also presents a safety problem to
other golfers . If an east-west hole is unavoid-
able, locate it among the first two or three
holes of the layout so that a player will strike
it as early in his round as possible . Southwest
direction of holes is particularly bad.
4. The first hole of the course should be

a relatively easy par-4 hole of no more than
380 to 400 yd in length . It should be compara-
tively free of hazards or heavy rough where a
ball might be lost, and should have no features
that will delay the player . This is for the ob-
vious reason of getting the golfers started off
on their game as expeditiously as possible.
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Fig . 2 In this nine-hole layout the architect has provided for shot variety by having two fees for

each hole . Note too, the practice driving fairway, an important and popular course feature that many
clubs have overlooked in their original planning .
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sible between greens and tees, but under
certain circumstances it is more expedient
to break this rule than to adhere to it . For
often, where the property is rugged in type,
a longer walk between the green and the tee
makes it possible to obtain a good golf hole
rather than a poor one .
The holes should be so different in length,

character, end architectural type, that there
is no feeling of duplication .
The three types of golf architecture

penal, strategic and heroic--should be used
in good proportion .

In penal type construction, the traps guard
the greens in bottleneck or island fashion .
Here the average golfer must either hit the
shot accurately or choose a club to play
short in order to avoid the trouble which he
would ordinarily find at his normal range .
One or two holes of this type are usually
sufficient in the composition of an 18-hole
golf course, and should be the "short" or
"drive-and-pitch" holes .

The strategic type utilizes fewer traps,
adroitly placed, so that any golfer can hit
with his full power but must place his shots
to obtain the most favorable results . The
modern golf courses are designed with about
50 per cent of the holes strategic in type.
This architecture adapts itself best to holes
of 400 yards or over, the par-4 holes .

The heroic is a blend of strategic and penal
design . The traps or natural hazards, such
as creeks, rivers, and lakes, are placed on
the diagonal so that the player can bite off
as much as he feels he can chew . The more
he is able to carry, the more advantageous
will he find his position for the next shot .
This type of architecture is adaptable to all
length holes, and should be utilized on 30
to 50 per cent of the holes of the course .
There should be no blind shots for ap-

fun was taken from the round have passed
into extinction . Along with this penal design
are going unnatural looking knobby bunkers,
geometrically designed traps and tiny, miser-
ably conditioned tees . Trees, slopes, creeks,
lakes and other natural details will provide
hazards enough for the average well-designed
small-town course . If sand traps around the
greens can be well maintained, their use pro-
vides the course with a feature that is of metro-
politan course character . But if the construc-
tion or maintenance cost rules out such traps,
turfed hollows in which the grass is allowed
to grow several inches high and of a design
that fits in the natural surroundings will do
well (Fig . 2) .

An eminent American golf architect sets

forth points that are generally agreed on by
members of the American Society of Golf
Course Architects . He says :

The backbone holes of the modern golf
course are the two-shotters, of 400 yards or
over . The length of the two-shot hole offers
plenty of opportunity to develop good strat-
egy. Unfortunately, these holes are a little
long for the average golfer to be able to
reach in two, but this can be remedied by
having sets of alternate tees .
The short holes should be kept under

200 yards in length so that every golfer has
an opportunity to reach the green with a good
shot and thereby obtain his par or birdie .
These holes should be attractive and tanta-
lizing in appearance with the greens de-
signed so that they will become extremely
formidable or relatively easy depending upon
the position of the pin and the angle of the
tee in use .

There should be as little walking as pos-

5 . Generally speaking, the holes should
grow increasingly difficult to play as the round
proceeds . It takes a golfer about three holes
to get well warmed up, and asking him to
execute difficult shots while he is still "cold"
is not a demand that he will appreciate .
6 . Whenever practical, greens should be

plainly visible, and the location of sand traps
and other hazards obviously apparent from the
approach area, which is that portion of the
fairway extending teeward for approximately
125 yd from the green .

7 . Generally speaking, fairways sloping
directly up or down a hillside are bad for sever-
al reasons : (a) steep sloping fairways make the
playing of the shot by the majority of players
a matter of luck rather than skill ; (b) the up-
and-down climb is fatiguing to the golfer ;
(c) turf is difficult to maintain on such an area .

8 . If there are ravines or abrupt creek val-
leys on the property, a splendid short golf
hole could consist of a tee located on one edge
of the ravine with the green on the other, a suit-
able number of yards down or up the ravine .
This calls for perfect control in carrying the
ravine, permits the golfer to "bite off" as much
of the ravine as he thinks he can carry, and
does not unduly penalize the beginner, who can
play straight across the ravine and then pro-
gress greenward on the other side .

9 . The par-3 holes should be arranged so
that the first of the two is not earlier in the
round than the third hole and the other one is
not later than the eighth hole . Par-3 holes
should not be consecutive .
The old days of golf courses that punished

the shortcomings of the dub so severely that
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Double tees add greatly to the variety with little expense . This plan suggests interesting use of two tees on
all holes except the first and eighth, to give unusual variety to a nine-hole course . The ninth hole allows the choice
of two distinctively different layouts. This sort of arrangement calls for planning that usually is beyond the capacity of
any but the experienced golf architect . The 12 rectangular areas at the bottom border of the plan are prospective
homesites that make especially desirable residential property when the adjacent golf hole is so laid out that golfers
won't be coming into a yard for out-of-bounds balls .

proaches, and blind shots from the tee
should be kept to: minimum

There should be a sufficient number of
heroic carries from the tee, but the routing
should be so arranged that the player, with
the loss of a stroke, should always have an
alternate route to the green .
The character of the course should be so

designed that during one round every club
in the bag should be used .
No stereotype design can be used, but

the principles of the design have to be ap-
plied in accordance with the natural terrain
and the location of the proposed green .
On level or flat land a nine-hole course

of 3100-3400 yards can be laid out in approx-
imately 50 acres but it will be cramped . An
18-hole course of 6200-6500 yards or more
would require at least 110 acres . This is a
minimum, making the routing of the course
extremely tight . Gently rolling land requires
approximately 60 acres for 9 holes and 120
acres for 18 . Hilly or rugged land will require
considerably more because of the waste land
where the contours are severe ; at least 70
acres will be needed for 9 holes and 140-180
acres for 18 holes .

Before starting the routing of the course
all the natural green and tee sites on the
property should be examined, and as many
of these as possible incorporated in the
routing of the course . Natural sites should
not be passed over in routing the course in
order to obtain a hole of predetermined
length, unless the hole would fall within the
undesirable length of 250 to 350 yards .
The minimum length for a standard 18-hole

golf course is 6,200 yards . A good average
is 6,500 yards, and championship length
is 6,700 yards and up . The short holes should
range from 130-200 yards (par-3) and there

Fig . 4 Typical grading plan .
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Main areas:
Lounge
Cocktail lounge
Main dining room
and ballroom

*Private dining
and party rooms

*Card rooms

Supplementary areas:
Entry
Vestibule or
lobby
Men's and
women's toilets
and women's
powder room

*Porches and
terraces

Storage
checkroorn

Lounge

The club lounge is really the stopping-off
place for persons or groups waiting to partici-
pate in other activities as well as a passive
recreation area . It is seldom occupied for long
periods and should not be designed to provide
seating for large groups gathering for affairs .
As a matter of club economics, the space
should be relatively small, not too amply
furnished and accessible to the cocktail
lounge . This acts as an inducement for people
not able to find seating in the lounge to gather
in the cocktail lounge and have a before-dinner
or before-luncheon cocktail . Activity in the
cocktail lounge is much more profitable from
the standpoint of the management than having
the lounge furniture warned by nonpatronizing
members or guests .

In addition to giving access to the cocktail
lounge, the lounge should provide entrance to
the dining rooms, men's and women's toilets
and powder room, coat room and front desk, as
well as to connecting circulation to locker
rooms.

If there is a demand among the club members
for provision of passive recreational activities,
a library, museum, trophy room, card rooms,
etc., may be provided off the lounge proper .

There has been some tendency in newer
clubs to combine the lounge with the dining
room . This has the unfortunate result of
making the lounge into a dining room most of
the time, and in creating the problem of con-
stantly shifting furniture or in the accretion of
lounge space by the dining operation, thereby
reducing or eliminating the effectiveness of
such a space. These spaces may well be
contiguous, but some permanent full or partial
division should be made between them to pre-
serve the status of the lounge .

The provision of a fireplace in the lounge
usually generates the feeling of what has
been termed "a more homelike atmosphere ."
Whether a television set should be included
in the lounge is a matter of club discretion . If a
certain amount of quiet recreation is to take
place in the lounge, then it would certainly be
better for the television set to be placed else-
where, preferably in the cocktail lounge or TV
room, where it is an attraction and not a dis-
traction .

Bars end Cocktail Lounge

The bar and cocktail lounge are almost con-
sistently the profit makers for the club . The
main cocktail lounge should be provided in the
social end of the building . A secondary and
smaller bar should be located in connection
with the "Nineteenth Hole" and/or the mixed
foursome's grill . Portable bars should be avail-

*Not necessary to a minimum operation .

Practice Putting Greens

If at all possible, there should be a practice
putting green of considerable area near the
clubhouse . This green should be surfaced with
the same turf as the greens on the course,
should be gently undulating, and is best ar-
ranged with nine or eighteen putting cups
spotted about the green and numbered so that
a player can putt from cup to cup in regular
order.

Tennis Courts

Tennis courts get a good play at most country
clubs. An area of at least 120 by 50 ft should
be reserved for tennis, or larger space if survey
of tennis possibilities among users of the club
indicates greater need of space.

Children's Playground

Whether a club decides to operate strictly as
a golfing proposition or to include the social
aspects of country club life, it is a good idea
to plan on a children's playground somewhere
near the clubhouse .

By HAROLD J . CLIFFER, AIA

PRIVATE CLUBHOUSES

In private clubhouses functions break down
as follows: social, golf and other sports, food
service, storage, clerical and administrative
offices, maintenance facilities, and on-site
member, management and employee quarters .
The individual components of these functions
will vary from club to club, depending upon
the size and class of operation involved . Com-
ponents marked with an asterisk indicate
those which are not absolutely necessary to a
minimum operation .

Social Functions

In the organization of clubhouse functions the
social activities are normally accommodated
in the following main and supplementary
areas:

Planning the Golf Clubhouse, National Golf
Foundation, Inc., Chicago, 1967 .

Fig . 5

	

Typical drainage plan .

are generally four of these holes, but there
may be five . Par-4 holes should range from
350 to 470 yards, and there are generally
ten of these. Par-5 holes should range from
471 to 550 yards and there are generally
four of these.
The length of the hole will be determined

by the slope of the terrain and the direction
of play, the natural features from tee to green
and at the green site, and the desire to obtain
a variety of lengths throughout the 18 holes.

Fairway width generally is about 60 yards,
but will vary depending upon the type of
players expected to play the course, and the
strategy of the play of the hole . A yardstick
of fairway widths is as follows: 75-120
yards from the tee the fairway will be 40
yards wide ; 120-180 yards from the tee the
width will be 50 yards ; 180-220 yards from
the tee the width will be 60-70 yards.
The fairways can then narrow again if

desired to the next landing area if the hole
is long ; that is in the area from 330-440
yards.
The green sizes will vary from 5,000 to

8,000 feet depending upon the length of the
hole and the length of the shot called for .
The shape of the green will depend upon
the strategy of the design, the location and
size of the traps, and the length of the shot
playing to it.
Where the slope of a green is from front

to back, the slope should not be more than
five per cent, unless there is a break in the
slope by a depression . If the depression is
not too deep, the slopes of the depression
can go from 10 to 15 per cent .
The slopes on the approach of a plateaued

green can run as high as 20 per cent .
Mounds and slopes running from the sur-

face of the green to the sides or back can
run up to 20 per cent .
The slopes of the traps in front or on the

sides playing toward the green will run from
30 to 40 per cent .

At the entrance of the traps the slopes
should not be over 25 per cent so that the
golfer's backswing can be taken with a full,
clean stroke .

Golf Course Costs
There are four factors which determine more
than anything else the wide range which one
gets when trying to gather from all sources
how much a golf course should cost . These
are (1) the cost of land ; (2) the natural assets
and liabilities of the land chosen ; (3) the labor
and equipment costs in the area ; and (4) the
type of design . (See Figs . 3 to 5.)

Practice Area

In laying out the golf course it is well to have
an area some 250 to 300 yds long, conveniently
adjacent to the clubhouse where golfers can
practice their golf shots.
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able for large parties and receptions as the
occasion warrants . As mentioned before, the
main cocktail lounge should be accessible
directly from the main lounge for those who
wish to enjoy a before-luncheon or before-din-
ner cocktail . There have been some attempts
made to place the bar at one end of the dining
room, but this has proven unsuccessful on
two counts : the drinkers feel too inhibited
about imbibing freely while exposed to the
scrutiny of the diners, and as a result of too
little patronage, the management has com-
plained bitterly that the bar cannot make money
in such a location . Costly remodeling has been
occasioned as a result of the incorrect place-
ment of bar facilities and the lack of recogni-
tion of the traditional habits of even the most
casual drinker .

Dining Rooms

The main dining room should be designed to
take care of the day to day service of the mem-
bership as well as the special functions of a
more regular nature. This is where the informa-
tion obtained from the membership survey or
from the management will come in handy in
determining the scope of the dining area . Once
the type and degree of patronage of the dining
functions have been determined or estimated,
then space can be allocated to handle the traf-
fic . The type of menu and turnover per table
are customarily used in arriving at proper
apace allocations for commercial operations .
About 14 eq ft per seat is generally accepted as
adequate in planning dining rooms for clubs.

If a dance floor is to be provided, estimates
as to proper size for this function should reflect
the frequency and intensity of use for a typical
operating year . Normally, the dance floor may
be used to accommodate tables for regular
dining . However, dining space must be ade-
quate to handle seating for those occasions on
which the dance floor must remain free ; other-
wise a furniture moving problem is created
which is both costly to the club and incon-
venient to the members and guests.

In addition to a main dining room for the day
to day service of members, additional private
dining rooms should be provided for the private
parties which are or will become a part of the
club's standard operations . Most club man-
agers at clubs with over 300 members agree
that an absolute minimum of two such private
dining rooms are necessary, one to handle
about 20 to 25 people, and one to handle
groups of about 60 to TO people . Where two or
more private dining rooms are provided, a
pattern of flexibility should be considered
such as using folding doors to make the spaces
as adaptable as possible to a wide variation in
the size of groups .

Private dining rooms should be private in the
truest sense of the word . To have them open
onto other dining or gathering places in any
way can be a source of irritation and embar-
rassment to a host, who may have invited cer-
tain friends from among the membership and
not others, and to the guests who have to face
their uninvited friends as well . To provide
privacy for the club members during outside
parties or business luncheons taking place in
private dining rooms, these rooms should be
accessible from the lounge or the main en-
trance .

All dining rooms should be closely grouped
around the food preparation center for the
maximum speed and efficiency of service .
Circulation to and from the kitchen in no case
should be across public spaces . Circulation to
private dining rooms should, insofar as pos-

Where the number of men end women mem.
bers is known, fixtures should be apportioned
accordingly. In men's toilet rooms, 66 percent
of the water closets may be replaced by urinals .
Lavatories should be supplied at the rate of one
for every four water closets and/or urinals . A
women's powder room in connection with toilet
facilities is generally provided, although it is
not absolutely necessary .

Golfing and Athletic Functions

The following are the main and supplementary
areas normally provided with golf and pool
facilities :

sible, be directly from the kitchen and not
through other dining spaces .

Dining porches and terraces, like other
dining facilities, should be convenient to the
kitchen. A dining space in or near the kitchen
area should be provided for the dining room
and kitchen help.

Supplementary Functions

Ordinarily, very little needs to be said about the
supplementary functions of entries and vesti-
bules, toilets, storage and check rooms. Yet, a
surprising number of newer clubhouses have
overlooked these features either in whole or in
part . One northern club with a new clubhouse
neglected to provide a vestibule to shield its
members from the biting cold of the northern
climate. Another club in the midwest forgot
completely to include a coat checkroom. And, if
any problem is common in the field of club-
house design, it is the failure to provide ade-
quate storage facilities . This applies to storage
in all areas of the club and is discussed in more
detail in a following section .

Clubhouse entrances, particularly in club-
houses located in climates which experience
moderate to severe winters, should be de-
signed with double sets of doors so that oc-
cupants of the areas immediately adjacent to
the entrance are not subjected to cold blasts of
air . In addition to providing more comfort, this
arrangement also cuts down on host losses
and reduces fuel bills .

Provision should be made near the building
entrance for a checkroom large enough to per.
mit the storage of such items of outer apparel
as are usual in the club's local climate . In addi-
tion, the checkroom should be large enough to
hold a number of garments consistent with the
size of the membership . Referring back to the
programming in the previous section, the size
of the checkroom and number of garments
held should beer a direct relationship to antici.
pated or known patronage.
Occasionally, it is possible to make the toilet

facilities of the golf section of the clubhouse
available also to the lounge, dining rooms and
cocktail lounge . However, it is considered bet-
ter practice to keep these separate in order to
be able to close off the locker room during
social affairs .
The number of fixtures required in the toilet

rooms normally will be dictated by local codes
end ordinances . Generally accepted standards
for the number of fixtures in the social end of
the building are as follows:

Main areas:
Men's locker room, showers and toilets
Women's locker room, showers and toilets
Pro shop
Sales end display area
Office
Club end cart storage
Club cleaning room
Stock room
Attendant's station
shoo cleaning, clothes drying end
pressing
"Nineteenth Hole" or men's bar and grill
Mixed foursome's grill
Pool locker, shower and toilet
facilities (boys and girls)

Caddie house and caddie yard

Supplementary areas:
Entrance and vestibule from parking area

'Steam room and masseur's
room

'Quiet rooms
"Auxiliary card room
'Electric car garage

Golf Facilities

With a little imagination, the golf facilities sec-
tion of the clubhouse can be made considerably
more attractive than they have been in the pest .
To say these accommodations often have been
treated as an afterthought in clubhouse design
would be an understatement . Locker rooms
have been placed in dark, poorly ventilated
basements, with exposed piping and ductwork
overhead .

Clubhouse Circulation

The natural division of social and athletic activi-
ties in club operation is the key to clubhouse
circulation patterns . One entrance should be
provided to the social activities of the club-
house, and one entrance should be provided to
the athletic activities of the clubhouse from the
parking area .
Within the clubhouse, circulation from the

social activities entrance should proceed in the
following manner from entrance to vestibule to
lobby to lounge or cocktail lounge ; from
lounge or cocktail lounge to main dining room
or private dining rooms; toilets and powder
room handy to lounge, dining rooms and cock-
tail lounge ; front office desk at lobby, offices
behind ; coat room at lobby; kitchen centrally
located for most efficient service to all dining
areas; connecting circulation to golf facilities .

Golfers should, first of all, have a separate
entrance to the building and to their facilities
so as not to interfere with more formal func-
tions of the social activities and of the building .
This entrance should be directly off the parking
area . From the entrance, both men and women
golfers should have access to their respec-
tive locker rooms. From the locker rooms, the
golfers should be able to proceed to the pro
shop either directly or via a corridor to check
with the pro on the schedule of play, the status
of foursomes, to pick up belle, tees, score
cards, pencils, or some other special item of
information or equipment which is needed .
From the golf shop the golfer should be able
to proceed directly to the first lee. From the
ninth green the golfer should be able to reach
the pro shop or locker room or toilets without
a long hike . And, of course, the trip back to
the clubhouse from the eighteenth green

'Not necessary to e minimum operation .

Number of persons Number of water
served closets
75to100. . . . . . . . . . . . 5

101to125............ 8
128 to 150. . . . . . . . . . . . 7
151to175 . . . . . . . . . . . . 8
More than 175. . , , . . . . . . Add 1 water closet for

each 30 additional persons



Profits from public course operation are
derived largely from green fees . However, most
public course operators recognize the revenue
producing possibilities of a snack bar, cocktail
bar and golf shop . If properly designed and
attended, these auxiliary operations can and
do produce consistently good returns . The
question facing most municipal and individual
course owners is : what facilities should be
provided, how big should they be and how
should they be related?

Methods and Criteria for Planning the Public
Course Clubhouse

Basically, the public course operator must
proceed in much the same fashion as the pri-
vate club to arrive at the proper size and type of
building to suit his needs . The number of fac-
tors to consider are fewer but no less complex
to analyze than in the case of the private club .
Preliminary planning must be thorough, design
must be attractive and efficient and construc-
tion must be economical .

Elements of Clubhouse Design

In a municipal course clubhouse, the essential
elements of the design are the starter's booth,
golf shop, food concession, lounge and public
toilets . Locker and shower rooms may be
incorporated into the design, although they
are not necessary in all instances, and their use
will depend upon local conditions . At privately
owned public courses, the owner, in seeking
to capitalize on his food operation, may actually
increase the proportions of this accommoda-
tion to the extent that he has separate kitchen
and dining facilities as well as a liquor bar or
cocktail lounge .

In privately owned operations, where the
owner decides to go into an extensive food

public course owner or operator, whether a
municipality or a private individual, has only
one objective in mind : to provide adequate and
accessible golf facilities for as many persons
as possible at popular prices . This means that
all frills and extra services are reduced to a
minimum, consistent with a profitable opera-
tion . In short, golf is a business and a means of
livelihood to the private owner of a public
course and a combination business and public
recreation service for the municipality, where
the private club is usually a cooperatively
owned and subsidized social and recreational
facility for the exclusive use of the owner-
members . In the case of the public course,
maximum turnover of play is of utmost impor-
tance from the standpoint of service to the
clientele and profit to the owner, while at the
private club, controlled play on the course is
the objective, to assure the members available
playing time without waiting or reservations .
Moreover, social activities at the public course
are primarily limited to socializing on the
course and at the snack bar and generally
little if any attempt is made, except under the
rare and astute management of an occasional
private entrepreneur, to provide social activi-
ties or dining facilities on or near a country-
club level .

Another difference between the municipal
and the privately owned public course opera-
tion is in the nature of the management . Of
necessity the municipal operation must rest
totally upon hired personnel or concession-
aires, whereas the privately owned operation
rests in the hands of the owner and his family
and perhaps a minimum number of hired per-
sonnel . Fundamentally, this difference has no
important implications in the design of these
facilities, since it should be the objective of
both types of operation to design and construct
buildings which can be staffed with as few
persons as possible .

should be as short and as easily negotiated as
possible for the tired golfer . On the return trip
to the clubhouse from the course, the "Nine-
teenth Hole," men's grill or mixed foursome's
grill should be immediately accessible to the
thirsty or hungry golfer . Circulation should be
provided between the locker rooms and the
social end of the house .
Access to 100n-age facilities should be direct-

ly from the parking area without passage
through the clubhouse proper .
Shown in Figs . hand 7, in diagrammatic form,

are three basic types of clubhouse schemes .
They are intended to show functional organiza-
tion only . Topography, space and budgetary
limitationswill dictate which scheme is the most
feasible in any given case . There may be times
when a combination of these types is indicated .
From these diagrams, the close correlation
necessary between the course and site design
and the building design should be apparent .

PUBLIC CLUBHOUSES

Clubhouse buildings for the municipal golf
course or the privately owned public fee course
are so different in operation and accommoda-
tions from the clubhouse for private clubs that
they really constitute almost a separate
building type . While it is true that many public
course clubhouses serve as the focal point for
the operation of a local golf club, it is rare that
the accommodations of these structures ap-
proach the scope and quality of those of the
private club .

Comparison of Private and Public Course
Clubhouses

Where the private club attempts to make
provision for every conceivable social and
athletic need its members can afford, the

Fig . 6 Two-floor scheme with intermediate-floor kitchen facilities .
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Fig. 7	One-floor scheme with (a) grade-level service entrance and (h) lower-level service entrance .

service operation, it is advisable for him, as
suggested for private clubs, to call on the ser-
vices of competent food service consultants as
well as an architect . Before anticipating a
large scale food service operation, however,
the private operator would do well to assure
himself that he is well acquainted with the
intricacies and pitfalls of food service, or that
he can obtain the service of competent person-
nel, concessionaire or catering service .
One of the prime considerations in the design

of public clubhouse facilities is that the func-
tions be arranged in such a way as to allow for
the multi-use of employees, or so that the
owner himself may attend to several operations
at once .
Thus it should be possible for the starter to

pinch hit in other operations, such as selling
merchandise or food in slack periods. Or it
should be possible for the golf professional to
double as starter on slow days .

Building maintenance is handled in a number
of ways in municipal operations, but the most
usual manner is that city maintenance person-
nel handle it . The private operator, on the other
hand, either has to do it himself or hire person-
nel to do it for him .
The more compact the facilities, the less

overhead . As a general principle, the building
should be designed so that as little labor as
possible is required to operate and maintain
the premises .

Clubhouse Functions
In the case of the public course clubhouse, the
functions break down in a manner similar to
those of the private clubhouse, namely into
golf and social functions, in which the social
function is reduced to the simple elements of a
snack bar and lounge . The golf functions are
mainly the golf shop, starter's room and, in
some cases, locker and shower rooms.

Normally, the public course golfer will ar-
rive at the course dressed to play with the
possible exception of his shoes, which gener-
ally will be changed in his car . The question
which often confronts municipalities construct-
ing golf facilities is whether to provide shower,
locker and lounge facilities, and if so, to what
degree and in what manner they should be re-
lated to other activities . To establish what has
been common practice along these lines, a
study was conducted in which 38 communities
throughout the country came up with some of
the answers.

Clubhouse Relation to Other Recreational
Facilities
Very often, to combine all municipal recreation
facilities in one central location, municipalities
will integrate the golf operation with other
recreational activities .

Recreation and Entertainment
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2 . 45" reverse plate with dry lead catcher
3 . "Venetian blind" type backstops
According to the NRA Shooting Facilities

Survey, the most common type of backstop is
the 45` plate with a sand pit. It is also normally
the least expensive to install, although mainte-
nance may run slightly higher than for other
types.

The bullet pit should cover the entire area
under the backstop, and should be a minimum
of 4 in . deep . The pit should be mined of ac-
cumulated lead deposits on a regular basis. The
cleaning schedule depends on the amount of
use, but would probably average about one
mining and sifting operation per month. The
sand itself should be changed about once. a
year, because of the unsiftable lead dust which
accumulates in the sand .

The inconvenience of cleaning a sand pit
may lead to the consideration of a water pit.
This requires a water supply and a drain, but
makes cleaning the pit an easier task . The
water pit has other advantages as it creates no
dust, and thereby reduces any health hazard .
The lead retrieved is much cleaner than that
from a sand pit, and is therefore easier to use
for reloading . Lead dust which falls into the
water trap is easily flushed down the drain.

Backsplatter occurs when a bullet strikes a
hard surface. In the case where the surface is
smooth, as a good backstop should be, relative-
ly little backsplatter is redirected toward the
firing line, and it travels only about 15 to 20 ft
in small particles . Where the surface of the
backstop is rough or pockmarked, the amount
of backsplatter is increased greatly, and large
particles can travel 25 yd or more with enough
force to cause injury . This is reason enough to
keep bullet traps clean, whether they use sand,
water, or are of a patented variety . It should
be emphasized that backsplatter is a physical
phenomenon which occurs when any bullet
hits any surface, and is of a much more
serious nature if the bullets are made of a hard
alloy than if they are of a pure lead .

Backstop Steel Specification

The type of steel which should be used for
plate backstops has been a matter of discus-
sion for many years. Different types of steel
have been mentioned in reports and manuals,
and it is entirely likely that most clubs have no
idea what type of steel is in their present back-
stop .
The previous NRA recommendation for the

type of steel to be used in backstops has been
SAE 1020 . This is too general a specification,
as it deals only with the chemical content of the
steel in question . In most forms it is too soft
to withstand the constant impact of bullets for
a long period of time .

Since this specification was inadequate, a
study was undertaken to try to determine what
type of steel would be satisfactory, and what
type of processing treatment would be both
economically feasible and have a greater
durability than any type of SAE 1020 .

It was found that there is a suitable steel
which, when processed properly, is of greater

Once it is established that there is enough
space to locate the range in the existing build-
ing, the following factors must be considered :

1 . Structural strength-can the floor or
framework of the building support the weight
of the backstop? A backstop of '/r-in . steel
approximately 10 by 25 ft will weigh over 2
tons .

2. Doors and windows downrange must be
permanently shut and covered with bulletproof
material .

3. The walls, floors, and ceiling must either
be bulletproof or be made so . This must also
be a part of the structural strength survey-
since adding material adds weight . A building
which is built of cinder block or brick may be
considered to have bulletproof walls for all
practical indoor calibers . These are normally
.22; .38; and .45 calibers . Wooden buildings
should have wall protection of at least 2 in . of
plywood. Wooden floors should be protected
in the same manner, as should ceilings .
4. An air exhaust system must be supplied,

and must be capable of a complete air change
from 20 to 40 times per hour . The exhaust fan
should be placed above the target line, with
the supply to the rear of the firing line, so that
combustion gases, lead dust, and other air pol.
lutants are exhausted safely from the range
area . If funds are available, a second exhaust
duct should be placed just in front of the firing
line so that the by-products of firing are ex-
hausted immediately . In some states or local
jurisdictions, an air filter on the exhaust may be
required so that the contaminants are not ex-
hausted into the open air.

Construction of New Range Building

A new range building may be put up as a shell,
and extras added as more money becomes
available, or it may be put up as a complete
recreational facility . For instance, it would
be entirely possible to include an indoor range
as a part of a bowling alley complex which
could have a restaurant and other recreational
facilities .

However, regardless of the approach taken,
the new building must meet all building code,
zoning, and special use permit requirements
as would the conversion of an existing building .
In either case, it is strongly recommended that
a registered architect be retained to draw up
the plans.

DESIGN OF THE ACTUAL SHOOTING AREA

Once a suitable building has been converted to
range use, or built specifically for that purpose,
primary consideration must be given to the in-
stallation of a suitable backstop .
Since the backstop is probably the largest

single expense other than the building itself, it
is worth spending some time in making the
decision as to which type should be purchased.
There are three basic configurations of back-

stops which are considered to be safe. They
are:

t . 45° plate with either water or sand pit

Site Selection

Whether or not a new indoor range is to be
located in an existing building or in a newly
constructed one depends greatly on the legal
considerations of zoning and special use
permits.
Anyone planning to build an indoor range

should first consult his local government for
details of zoning, building codes, and special
use permits. Some types of zoning will cate-
gorically exclude ranges of any kind ; others
will allow ranges, but require annually renew-
able special use permits and/or inspections by
the local police or other governmental agen-
cies . Some zoning codes will permit a recrea-
tional facility in many different zoning cate-
gories . If the proposed range is to be operated
on a nonprofit basis by a civic club, fraternal
order, or a group of citizens organized for that
purpose, the recreational status of the facility
may permit a wider range of site selections .

Once the questions or problems in zoning
and permits have been resolved, the local
building code should be consulted with regard
to fire hazards, noise control, insurance
liability, health hazards, restroom facilities,
etc. This should complete the builder's re-
sponsibilities to the local authorities.

Next, the physical site selection should be
considered in light of (1) accessibility-is it
accessible in all weather conditions? (2) Is
parking adequate? (3) Can the range be made
physically secure so that there can be no
unauthorized use? (4) Are water, sewerage, and
electricity available? If not, what coats are in-
volved in obtaining them?
When all of the site selection criteria are

met, consideration may then be given to the
decision to use an existing building or to con-
struct a new one within the allowable geo-
graphical area .

Use of Existing Building

The use of an existing building is usually the
most economical way to develop a now indoor
range.
A number of factors need to be considered .

First and foremost among these is space. The
room in which the range is to be built should
be at least 75 ft long for a 50-ft range . This
allows approximately 8 ft (minimum) each for
the bullet stop and firing line, plus a 9-ft as-
sembly and spectator area . Emphasis is placed
on the fact that the above dimensions are
minimum. (See Figs . 1 to 3.)
The width of a proposed range can vary

depending on how many firing points are de-
sired. Normal points for pistol are 4 ft wide ;
for rifle, 6 ft . Rifle points 5 ft wide may be used
if space is limited . Since most indoor ranges
are used for both rifle and pistol, 6 ft should
be allowed if possible .

Range Facilities Section, National Rifle
Association, 1600 Rhode Island Avenue N .W .,
Washington, D.C .



The 45` plate backstop should be at least
in . thick for standard velocity .22 caliber

firing only . For .38 caliber wadcutters only, a
minimum of 'A in . thickness is suggested ; and
for .45 caliber pistol, including hardball, 1/2 in .
i s recommended as the minimum . It is recom-
mended that the above minimum figures be ex-
ceeded wherever possible . Greater thicknesses
are recommended for larger calibers, not be-
cause thinner steel is penetrable by them but
because the greater impact flows the steel and
pocks it more easily . This requires resurfacing
more often, and a '/.-in . plate, for example,
would soon need replacement .

In order to avoid the unsightliness of an ex-
posed backstop and pit, some ranges have a
"curtain wall" installed . A curtain wall is
simply a studded partition with'/-in . plywood
on the outer face, which in turn may be faced
with acoustic tile . Removable sections are
built in the wall in front of each firing point so
that cleaning the pit is facilitated . A curtain
wall provides a dual advantage other than
neatness and the ability to use the range as a
multipurpose recreation room . It stops virtu-
ally all backsplatter (which occurs from any
backstop of any type), and it helps to keep dust
confined to that area behind the wall .
The "venetian blind" type backstop is com-

mercially available from several companies,
and has the advantage of taking up about 40

steel in their bulletin PBS : 3-1395 (INT), and
the above specified steels come closest to
meeting that specification in steels that are
easily available in warehouse stock . The bul-
letin also carries the following specification
for construction standards of a 45 plate back-
stop :

Steel plates supported by concrete or
masonry should be anchored by expansion
bolts or toggle bolts, as suitable for the
construction, with flush countersunk heads,
not more than 12 inches on center at all
edges of each plate . Joints and edge lines
shall be backed with a continuous 1/2 inch
plate not less then 4 inches wide . Bolts shall
pierce both facing and back plate . Expansion
bolts shall penetrate concrete not less than
2 inches .

Steel plates shall have milled edges at all
joints . Joints shall be butted flush and
smooth . Plates shall be free from buckle or
wave after erection . Exposed edges shall be
beveled at 45 degrees to a fillet approximate-
ly '/�, inch thick . There shall be no horizontal
joints in any steel plate work . Welding shall
be in accordance with the American Welding
Society Code for Welding in Building Con-
struction .

Steel plate jointed at and supported on
structural steel supports shall be spot
'aided to steel supports not more than 6
inches on center .

durability than SAE 1020 . It costs approximate .
l y twice as much, but has a much greater life
expectancy .

U .S . Steel and Bethlehem Steel both have a
specification which is available from ware-
house stock. Other suppliers should be able to
cross-reference this with little difficulty .

The U .S . Steel specification is type T1 -A and
the Bethlehem Steel is RQC-100-A .

These are characterized by the following
specifications :

" ASTM type-A514, Grade B
" Yield strength, minimum-100,000 psi
" Tensile strength, minimum-115,000 to

135,000 psi
" Elongation in 2 in ., minimum-16 to 18

percent
" Reduction of area, minimum-35 to 40 per-

cent
" Brinnell hardness-321

This type of steel, since it is heat treated,
requires low hydrogen welding practice in
order to avoid impairing the performance of the
material in the heat affected zone . Low heat
inputs are also necessary . Further infor-
mation on how to weld this material may be
obtained from either U .S . Steel or Bethlehem
Steel .

The General Services Administration has
written a specification for target backstop

Fig . 1

	

Fifty-foot indoor range with club room facilities . As shown : 10 firing points each 4 ft wide . Width of build-
ing is variable depending on size of club and number of firing points . Structural details should be determined by a local
architect or engineer.
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Fig . 2 Indoor rifle range .

be made to determine the protection needed .
Floors which are over another room should

be covered with at least 2 in . of plywood as de-
scribed above for at least 8 ft in front of the
firing line, and by at least 1 in . from there to
the backstop, providing that .45 caliber ACP is
the most powerful cartridge used in the range.

Ceilings present somewhat more of a prob-
lem. Since some buildings are constructed
using precast concrete, others with steel bar
joists for roof or floor supports and still others
with wooden beams, measures must be taken
to eliminate any possibility of ricochet or pene-
tration . This can be accomplished by the same
thickness of plywood as noted above, and at
the same distance from the firing line .
Another and perhaps better way in which a

high ceiling may be protected is by the use of
plywood baffles, arranged vertically from the
ceiling in such a way that the ceiling is not
visible from the floor level of the firing line .
They should not be more than 4 ft in depth .
Baffles constructed in this manner will use
considerably less material than covering the
ceiling entirely, and have the capability of
being used simultaneously as mounting for
range lighting . They will also act as sound
baffles, and if treated with acoustic insulating
material as described later in this text, will
be very effective in helping to lower the noise
level within the range . (See Fig . 5.)
Any service equipment that is exposed down-

range of the firing line should be protected .
This may include electric wiring, lighting,
water pipes, heating and ventilation ducts and
exhaust fans . All of these items should be pro-
tected by two thicknesses of 3/4-in. plywood
backed by 12-gauge (0 .1-in.) steel.

Flat metal surfaces parallel with the firing
line should not exist. If such a surface exists,
it should be covered with plywood as described
above.

A Safe Range Interior

A safe range should have walls, ceiling, and
floor that are either impenetrable to the bullets
of the firearms being used within it, or have
internal baffling built so that the bullets cannot
hit the walls or ceiling . Since the guns being
fired normally on an indoor range are .22; .38;
and .45 caliber, it follows that walls which are
impenetrable to these calibers are adequate.
If guns of higher power are to be used, addi-
tional precautions must be taken accordingly.
It is not recommended that high-power rifles
be fired at a conventional 45'' steel backstop
because of the probability of penetration rather
than deflection .
Masonry walls of any type are usually safe in

this case, even with the possibility of .44 mag-
num pistols being used . This type of wall
should be relatively smooth and free of
pilasters or other protrusions . If pilasters, etc.,
do exist, it is recommended that the surface of
the wall be covered 3/4-in. plywood, at least
in the area where the protrusions occur. The
plywood should be laid on over standard fur-
ring strips so that in case the plywood is
struck, the bullet is not likely to ricochet back
out. The space behind the plywood acts as a
bullet trap into which the bullet tumbles. If the
plywood is flush against a wall, a bullet is more
likely to ricochet back out.
Wooden or plaster type walls on an indoor

range should also be smooth and free of pro-
trusions . They should be covered completely
with at least 2 in . of plywood, attached in the
same manner as described for a masonry wall .
The nominal 2 in . of plywood can be two

1-in . thicknesses, or preferably three 3/4-in .
thicknesses of plywood. The plywood will
stop any of the standard .22, .38, or .45
caliber bullets which would normally be used .
If a heavier caliber is to be used, tests should

percent of the floor space required by any of
the 45' plate types. It is more expensive, how-
ever, and should not be installed by anyone
other than the manufacturer . The reason for
this is that an improperly installed venetian
blind type backstop can be dangerous as a
generator of ricochets and backsplatter . The
steel plates must be set at precise angles and
the top lip of each ground off to a knife edge
so that it does not generate ricochets . (See
Fig . 4.)
The so-called "reverse 45' plate" backstops

are also commercially available, and because of
their unconventional methods of catching
bullets should also be installed only by the
manufacturer .
The safety of all backstops mentioned is

equal if they are properly maintained.

Shooting Booths Not Recommended

The NRA does not recommend the use of shoot-
ing booths for the following reasons :
They create sections of the range which are

concealed from the range officer . Without
visual contact with each shooter, the range of-
ficer does not have control . Without control,
accident potential increases .
They may create a careless mental attitude

toward the handling of firearms because they
separate the individuals using the range from
one another, creating the mental attitude of
being relieved of the responsibility to handle
firearms in a safe manner .
Booths can also increase the noise level to

the individual shooter even if properly con-
structed because the muzzle blast tends to be
reflected directly back at the shooter.

In addition, booths dilute the feeling of being
in real shoulder to shoulder competition, which
is an important part of tournament shooting .



Range Lighting

Range lighting can be accomplished by use of
either incandescent or fluorescent sources .
The fluorescent type is more expensive to in-
stall, but is far more economical to operate
and maintain .

Fluorescent lighting is in wide general use,
although it can induce eyestrain somewhat
more quickly than incandescent lighting be-
cause of the higher ultraviolet emission . Which-
ever type is used, it should be of the indirect
or diffused type .

The intensity of the lighting should be rather
high (approximately 75 footcandles), and there
should be little difference in the intensity level
throughout the range area . Under no circum-
stances should the firing line be dark or dimly
lit . This can cause eyestrain . A dark firing line
causes an enlargement of the pupil which
results in a drop of visual acuity and a cor-
responding enlargement of the blur circle on
the target . The lower edge of overhead lighting
protective baffles should be high enough so
that a shooter has no problem seeing down-
range . Ideally, this would be no lower than 8 ft,
so that there is as little "shut-in" feeling as
possible .

Range Painting

Painting of the range should be done in light
pastel tints with latex flat paint . Bland, pleasing
colors such as beige or blue-greens should be
selected .

Range Ventilation

One of the major hazards to health in an indoor
range is the lack of proper ventilation . This
condition exists on a number of ranges which
are otherwise well designed .

Air should always be exhausted away (down-
range) from the firing line. The preferred spot
for a single line of exhaust ducts is over the
target line, so that the lead dust generated by
bullets striking the backstop is taken out of
the area as quickly as possible . If possible, a
second line of exhaust ducts should be placed
no more than 8 ft in front of the firing line, so
that the combustion gases of firing can be
taken away quickly .
The combustion of smokeless powder forms

carbon monoxide, carbon dioxide, nitrogen
oxides, methane, and some solid organic mate-
rial . All of these products are irritants and in
enough concentration can make shooting un-
pleasant . In a poorly ventilated range, pro-
longed exposure can cause headaches and
nausea, and can irritate eyes and respiratory
passages . The major hazard of poor ventilation
is the lead dust caused by the lead bullets strik-
ing the backstop . The maximum allowable
concentration of lead acceptable for an 8-hour
daily exposure should not exceed 0.20 milli-
grams per cubic meter concentration . The
reason that the lead dust is considered to be
the major hazard is that lead is an accumula-
tive poison in the body and is not excreted .
The ventilation system should be designed

in such a way that the total volume of air in

the range is changed from 20 to 40 times per
hour . A steady, positive flow of air toward the
backstop at a velocity of 50 ft per minute is
the acceptable minimum .

Noise Reduction
The discharge of any firearm creates a muzzle
blast which has the capability of affecting hear-
ing . Prolonged exposure to such noise levels
can inflict permanent, uncorrectable hearing
damage . A firearm that fires a bullet which is
transonic (more than 1,140 ft per second) gen-
erates the characteristic sonic "boom" which
because of its high frequency component is
even more damaging to hearing .
Even .22 caliber match bullets at times

exceed the speed of sound at the muzzle, and
this phenomenon is accompanied by the high
whiplike crack which is sometimes heard in
gallery ranges . Hearing damage, therefore,
can result even from the .22 rimfire cartridge .'

Noise Reduction on the Range

The walls, ceiling, and floors of a gallery range

may be treated with effective sound absorbent
materials .
The wall area next to the firing line and the

ceiling directly above and for 2 or 3 ft in front

'Ref.-Acton & Forrest-Noise & Hearing,
Journal of the Acoustical Society of America,
April 1968

Fig . 3

	

Arevolver gallery for the Minneapolis police department. (Caswell Target Carriers, Anoka. Minn .)

.

	

GENERAL. NOTES. Walls at ends of bullet-stop should be protected from
bullet splatter by 1/a" steel plates . Doors between firing line and bullet-stop
must be bolted on range side . Arrange lights to have 40 to 50 foot-candles
of reflected light from the face of the targets and 5 to 10 foot-candles of
indirect light at firing line, Indoor reflector flood lights furnish good light
on targets if fluorescent types are not used . Paint walls . ceiling and bullet-

stop a light tint of blue or green . Desirable target carriers may be purchased
or made by the club "handy men " .If space permits, mount target carriers
behind firing line on steel pipes or 4" x 4 -" wood posts running from floor
to ceiling . Provide for drinking water and toilet facilities as well as for
heating and ventilation of range areas .
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to BE.includedas ALTERNATE IN LIEn OF
45° BacKSTOP FOR ALL projects	 SEE NOTE 9).
DETAI L AT j/8 " SCALE ONLY

Fig. 4

	

"Venetian blind" type bullet trap.

General Notes on Fig. 4

l . Walls shall be 8 in thick ; concrete or solid
masonry units, providing minimum STC of 50.

2. Target range construction above or below
occupied space shall provide minimum STC of
50 .

3. Floor shall be concrete .
4. Construction above target range may be

one of the following types, provided requirements
for fire-resistive construction of the project are
met:

(a) concrete flat slab or concrete slab and
beam

(b) open-web steel joist
(c) concrete ribbed slab
(d) steel deck construction

For type (a) provide baffles at lights, beams, and
other obstructions only . For types (b), (c), and
(d) baffles shall be arranged so that only the
baffle surface is visible from the prone firing posi-
tion .

5. Information for each target range:
a. Number of firing booths required .
b. Positions required for target locations:

21'-0" ; 45'-0" ; 50'-0" ; 75'-0" ; and
100'-0". (If the 100-ft position is not re-
quired, locate the backstop at the 75-ft pos-
ition and shorten the length of range accord-
ingly.)

c . Minimum width of firing booth, if greater
than shown.

d. Type of target carriers required (bullseye,
silhouette, oscillating) .

6. Structural fiberboard
Flame spread : 0 to 25
NRC: .65
Size : 32 X 72 in (or as required)
Color: Factory-finished white
Installation : As shown

7. Provide waiting room, ammunition storage
space, and toilets .

8. Ventilation requirements : Mechanical ex-
haust at plenums # 1 (35 per cent) and #2 (65
per cent) necessary to maintain minimum air flow
of 40 ft/min across the net open area of the
firing booths . Exhaust capacity to be 110 per
cent of mechanical supply ventilation .
9. Standard venetian blind trap is composed

of 4 louver plates with total height = 7'-0" ±,
and depth _- 4'-0" + Manufacturers' dimensions
may vary from this requirement on shop drawings
for nonstandard installations . For this alternate
reduce length of range, if feasible without altering
overall design . Otherwise, the additional 7'-0"
should be added to the space behind the firing
booths .
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Coefficients of Absorption" An indoor range may be used for police fire-
arms training . Usually the B27 target, or a
reduction of that target, can be used or adapted
to the standard target holder . There are spe-
cial considerations for safety in police com-
bat shooting indoors. Write NRA for further
information.

Range Equipment

Ranges will normally require accessory range
equipment which provides a more comfortable
and pleasant place to shoot, as well as helping
to increase the safety factor .
Gun racks should be placed in convenient

locations, both to the rear of the firing line and
in the assembly area . These racks should be
constructed Bo as to allow the secure place-
ment of match target rifles with scopes in them
without danger of damage .

Hand-gun benches should be provided on the
firing line for pistol ranges . If a range is to be
used for both rifle and pistol, removable or
folding pistol benches should be installed.

Trash receptacles of at least two types
should also be provided-one for the spent
cartridge cases, and one for other trash.

Coat racks are a necessity . They can be
placed wherever convenient in the assembly
area or in a special room .
Storage cabinets for target and miscellane-

ous items should be provided .
A bulletin board should-be put up on a wall

in the assembly area Bo that tournament scores
and other pertinent information may be
posted .

Shooting mats are very nearly a necessity
for an indoor range. They can be purchased
from one of several manufacturers, or may be
cut very cheaply from used rugs, rubber mat-
ting or other suitable material .

Seating should be provided in the assembly
area as well as in the area behind the firing
line .

Other Space Requirements

Auxiliary rooms which should be provided for
if at all possible ere:

- A secure room for stowage of guns and
ammunition . This room should contain space
for cleaning guns and a small shop for minor
repairs .

- An assembly and spectator ores within the
firing range room, but separated at least by a
rail, should be provided . If possible, the as-
sembly area should be cut off from the actual
firing area by a waist-high partition with glass
above Bo that firing may be observed and con-
versation may occur without disturbance to the
shooters .

" A combination classroom and statistical
office room should be completely separated
from the range area . This will provide ca-
pability for statistical work during tourna-
ments.

" Rest rooms should be provided, and
undoubtedly will be required by low.

" A snack bar or restaurant is a very de-
sirable addition to a shooting facility . In some
instance*, this facility augments the range in-
come.

" An office for the range manager should
be provided if not provided in the statistical
office.

" A coat room or locker room is a desirable
addition to any sporting facility, and shooting
ranges are no exception.

" Last, but not least, a utility room con-
taining furnace, air conditioning equipment,
electrical switch panels, floor cleaning equip-
ment, and Bo forth, should be provided for all
indoor ranges .

of the firing line should be treated with mineral
fiber acoustical tile, which is a better material
for this area since fiber glass will tend to be
loosened by muzzle blast and drift down onto
the shooters . It will also collect unburned pow-
der end, eventually, may create a fire hazard .
Any maintenance painting should be done

with a spray, so that the holes in the tile can
be kept open . These holes are the effective
sound absorbing part of she tile .

Carpeting the firing line and any assembly
area to the rear will help considerably . Car-
peting in front of the firing line can accumulate
unburned powder and thereby creates a fire
hazard .

The protective baffles described in the sec-
tion on range interior can serve a dual purpose
as Bound baffles, in that they help to break up
the natural resonances which are Bo often Bet
up in large open spaces .

If the aide of the baffles facing the firing
line is faced with an acoustic insulation mate-
rial, they will help to absorb some of the un-
wanted Bound.
The breaking up of large, flat, smooth sur-

faces (in a range) which can reflect Bound
easily is one of the big factors in producing:Daily

shooting area . There is a long list
of sound-absorbing materials which have been
used on indoor ranges . The coefficient of
absorption in the table above represents the
percentage of Bound energy which is absorbed
by the surface described .

The table clearly shows the greeter efficiency
of soft, heavy materials with open-pored sur-
faces in the absorption of noise over materials
with flat smooth surfaces . It also shows how
ineffective building materials such as brick,
plywood, concrete block, etc., are in the ab-
sorption of Bound. The greater absorption effi-
ciency at low frequencies (125 to 500 cycles
per second) of the mineral fiber tile is readily
apparent . The superiority of fiber glass in roll
form at the middle and high frequencies is also
clearly indicated . The discussion above per-
tains to noise within the range itself, and to
techniques which can be used to absorb Bound
within the range area .

There is another field of consideration in
the noise problem. This is the problem of Bound
transmission to the area outside the range.
This noise escapes the range and annoys resi-
dents who have no interest in or connection
with the range operation . Such noise will be
e constant irritant to these persons, and for
harmonious relationships with the community,

an effort should be made to reduce this noise
to a minimum.

Since Bound requires air for easiest trans-
mission, it follows logically that the first cor-
rective step is to block off any air leaks out of
the range. It is patently impossible to seal
off the range completely, but all doors can be
weatherstripped, and, if necessary, a double
door system may be installed (without the two
doors facing each other) to form a combination
entrance and Bound trap .

Intake and exhaust of air should be accom-
plished through muffling chambers . The cham-
bers should be maze baffled in a manner which
requires the air to flow around corners. The
muffling action thus achieved is very similar
to that of an automobile muffler .

If the problem of Bound transmission is
acute, special measures may have to be taken
in the layout and construction of the range. In
planning and construction of an indoor range
which is to be in a multipurpose building, it
is strongly recommended that a competent
acoustical consultant be retained .

Target Carrier Systems

An indoor range can be run much more effi-
ciently and safely if some sort of target trone-
port system is installed. A carrier system may
be constructed of bicycle wheels and clothes-
line if funds are not available for anything else .
On the other end of the expense spectrum,
a completely automatic electrically powered
system may be purchased from any one of sev-
eral reputable target equipment companies.

Regardless of what target handling system
is selected, targets should normally be placed
with their centers approximately 5 ft off the
firing-line floor level for the rifle standing and
pistol position ; and about 18 in . from the same
level for the prone, sitting, and kneeling posi-
tions. Low target positioning is usually accom.
plished by the use of a detachable extension
rod on the target carrier . If registered tourna.
ments are to be held on the range, provision
should be made for attaching backing targets,
since they are required for all NRA Registered
Smallbore Rifle competitions .

Although indoor pistol tournaments may
be held without turning targets, it is strongly
recommended that such targets be used . Even
though this type of target holder is more dif-
ficult to construct then the simple trolley tar-
get carrier, it is still entirely feasible to con-
struct using easily available parts.

SOURCES: "Handbook of Noise Control," McGraw-Hill Book Co . ; Celotex Corp. ; Gustin-Bacon Corporation ;
Architectural Acoustical Materials Performance Data .

`Definitions of terms used in table
Hz =- frequency of the sound wave in cycles per second
Coefficient of absorption - percentage of sound absorbed by the given material

Material 125 Hz

Coefficient of absorption

Frequency

500 Hz 2,000 Hz 4,000 Hz

Concrete block, coarse, unpainted . . . . . . . . . . . . . . 0.36 0.31 0.39 0.25
Brick wall, painted . . . . . . . . . . . . . . . . . . . . . . . 0.01 0.02 0.02 0.03
Brick well, unpainted . . . . . . . . . . . . . . . . . . . . . 0.03 0.03 0.05 0.07
Carpet with 40-ounce felt underlay . . . . . . . . . . . . . . 0.08 0.57 0.71 0.73
Heavy fabric 18 ounces per sq yd, draped . . 0.14 0.55 0 .70 0.65
Light fabric 10 ounces per sq yd, draped 0.03 0.11 0 .24 0.35
Fiber glass 2 in . thick . . . . . . . . . . . . . . 0.39 0.94 0 .85 0.84
Wood paneling, 3/8-in. plywood . . . . . . . . . 0,28 0.17 0 .10 0.11
Mineral fiber perforated tile, 5/8 in . thick (mounted
to manufacturer's specifications in a #7 mounting) . . . 0.52 0.62 0 .78 0.55

Ultraliner compressed fiber glass duct insulation,
1 in . thick . . . . . . . .. . . . . . . . . . . . . . . . . . 0.30 0.69 0 .93 0.88
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Small-bore rifle and carbine ranges .
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DANGER AREA PLOT PLAN

Fig . 1 (coot.) Small-bore rifle and carbine ranges .
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Fig . 2

	

Pistol ranges .
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DANGER AREA PLOT PLAN

Fig. 2 )cont.) Pistol tangos .

DIMENSIONS OF AREAS
IN YARDS

AMMUNITION
A II MN.RADIUS

OF SECTOR'

CALISER.22 LONG RIFLE I 250 1,750

CENTER FIRE PISTOL 1 160 I, Boo
CALIBER .45 I 160 I,B00

1 . LIMIT Of SIDE RICOCHET AREA A IS DETERMINED BY
MEASURING OUTWARD FROM THE END OF FIRING LINE
(OR FIRING POSITION) AT A 25° ANGLE BEYOND THE
LIMIT-OF-FIRE LINE, FOR A DISTANCE OF 1700 YARDS,
AND BY MEASURING OUTWARD 5' BEYOND THE LIMIT-Or

fIRE LINE AT THE OUTER LIMIT OF DANGER AREA
(MAXIMUM RANGE PLUS DISTANCE B) .

2, MAXIMUM RANGE OF AMMUNITION PLUS B.

3 . SUITABLE BACKSTOP DETERMINED LOCALLY.
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By WALTER L. COOK

TRAPSHOOTING

Trapshooting is the oldest of artificial clay
target shooting sports . It is derived from an
old live bird shooting game which originated
in England in the latter part of the eighteenth
century. A few years later, in the early 1800s,
some English shooters formed a club called
the "High Hats ." The name was derived from
the fact that the gentlemen in the club used
their discarded high hats to "trap" live birds.
A high hot with a long string attached to it
would be placed out in front of the shooter,
and a live pigeon would be placed under the
hot. When the shooter was ready he would tip
his hat and the "trap boy" would jerk the string
that would pull the hat from over the pigeon ;
thereby, releasing the pigeon as a live target
for the shooter.

In the latter part of the nineteenth century
glass balls were introduced as artificial
targets for trap shooters . The glass balls were
filled with feathers so that when they shattered
the floating feathers would make it appear as
though a bird had been shot . This was the
evolution of artificial targets, and it was not
long thereafter that clay targets were intro-
duced.

Layout Actual space required for trapshooting
is a site 100 yd wide by 300 yd deep . The trap is
located midway of the short side and throws
targets at varying angles from the five shooting
positions . The shooting positions are located
16 yd behind the trap and 3 yd apart. Each
firing position is 16 in . wide . Additional firing
positions are located at 1-yd intervals up to 27
yd from the trap . These additional firing posi-
tions are used for handicap shooting . In handi-
cap shooting, the persons with greater shoot-
ing ability shoot from a greater distance .
When a target is thrown from the trap it rises

from ground level to a height of 8 to 12 ft . It
reaches its maximum height at a point about
30 ft in front of the trap, thus making it about
78 ft (16 yd plus 30 ft) from the firing positions
located on the 16-yd line . The target will carry
about 48 to 52 yd from the trap . The trap can
be adjusted to control the throwing distance,
and usually it should be set to throw close to
48 yd since this means the target will be
moving slower and better scores will result .
This is particularly important where shooting
is strictly recreational .
A trap-field layout is illustrated in Fig. 1 . It

may be observed that targets may be thrown at
up to a 47` angle away from the straightaway .
The usual and recommended practice is to keep
targets within an angle of 22 ° to the left or
right of the straightaway . This will make for
better scores and happier shooters .

The Game A trap squad is comprised of five
members. Each member of the squad fires at
25 targets to make a regulation trap "round ."
Each squad member shoots five shots from
each of the five firing positions .

Management Aids, Bulletin No . 35, National
Recreation and Park Association, Inc., Wash-
ington, D.C ., 1966

With all five members of the squad lined up
on the 16-yd line, each shooter, progressing
from position one on the left to position five
on the right, fires at one target . This procedure
is repeated four more times until each has fired
five shots from each starting position . The
shooters then rotate to the right one position,
with the shooter on position five moving to
position one. This procedure is followed until
the round is completed and each member of the
squad has fired five shots from each position .

While on the shooting line, only the shooter
whose turn it is to fire has a loaded gun. The
man to the right of the shooter may drop a shell
into the chamber while the shooter is firing, but
all other guns should be empty and action
should be open .

The usual trap gun is 12-gauge but it may be
smaller. Any conventional action type will do
for singles trapshooting . The shooting dis-
tances involved cause most trapshooters to
favor guns with 30- or 32-in. barrels, full choke,
and raised solid or ventilated ribs . Since in the
doubles game, two targets are thrown at the
same time, a gun capable of firing two quick
shots is required .
The American Trap Association rules specify

that shot size shall not be larger than #7'h . Shot
shells are not to be loaded with more than 3
drams equivalent powder and not more than 1'A
ounces of shot .

WAS The appearance of the trap field can
be enhanced by having the surfaces of the
shooting stations and walks made of such
materials as gravel, asphalt, or concrete . The
walkways for the five shooting stations, ex-
tending from the 16-yd line to the 27-yd line,
should have markers or painted lines placed at
1-yd intervals, preferably with yardage numer-
als indicated .

Skeet Shooting

The short-range clay target game or skeet was
originated by William Herndon Foster in 1926,
at Andover, Massachusetts . It was designed to
approximate field shooting at birds such as
quail, grouse, dove, etc .

In its beginning it was known as "shooting
around the clock." The original layout had one
trap located at twelve o'clock which threw
targets over six o'clock . Shooters progressed
around the entire perimeter of the clock
shooting at various angles . Later a second trap
was located at six o'clock permitting shooters
to fire at the some number of angles while
going halfway around the clock . This reduced
the shooting zone in half and thereby increased
safety .
The skeet layout today is very similar . The

targets are thrown from a high house and e
low house located at opposite ends of a semi-
circle .

The Layout The layout for the single skeet
field is shown in Fig. 2. The minimum site for
the actual shooting area must be 600 yd wide
by 300 yd deep . The semicircle containing the
trap houses and the shooting stations is lo-
cated in the middle of the long side of the site .
The site should face northeast or north if it can.

The two trap houses are 120 ft 9 in . apart.
The high house is located on the left of the field
and the low house is located on the right .
Targets shot from the high house start at a
point about 10 ft above the ground . Targets
shot from the low house start at a point about
3 ft above the ground . Both traps throw targets
at fixed angles . The lines of flight cross each
other at a point 18 ft beyond station eight and
at a height of about 15 ft . The average flight
distance of a skeet target is 55 yd .

There are eight stations on a skeet field . Sta-
tion one is located at the base of the high
house, on the left side of the semicircle . The
next six stations progress around the semi-
circle, with station seven located at the base
of the low house. Stations one through six are
placed 26 ft 8'/, in . apart. Station eight is located
at the midpoint of a line perpendicular from the
high house to the low house.
When electrical traps are used, the electrical

control setup is located 12 ft to the rear and
left of station four .

Eight-foot squad boxes are located six feet
to the rear of stations one through seven .
A short gun pattern panel is desirable near

the range to "sight in" a gun.
If possible four skeet fields, side by side

and touching so as to use common high-low
houses, are desirable for economy of construc-
tion, ease of management, and as a necessity
for holding large matches.

The Game

	

As in trapshooting, the skeet squad
is normally composed of five men, and 25 shots
make a round for one person . In the course of
a round, a person will shoot at targets thrown
one at a time from both the low house and the
high house. The shooter will also fire at double
targets, one target being fired from each of
the trap houses simultaneously . In a round,
there are sixteen singles shots, eight shots
fired at four doubles, and one optional shot .
The sixteen singles are shot two at each of the
eight stations . The eight shots for the four
doubles are fired two each at stations 1, 2,
6, and 7. The first time a target is missed, the
optional shot is used as a repeat shot . If during
the round of 24 shots there have been no
misses, the optional shot may be taken as a
single fired from any station, usually from sta-
tion seven.

To begin a round, a squad moves to the
squad box behind and to the right of station
one. The first member of the squad moves to
station one to commence shooting . Other mem-
bers of the squad remain in the squad box with
guns unloaded and with actions open . After the
first shooter assumes the ready position with
his gun et his shoulder, he calls "pull." Within
one second a target appears from the high
house. If the shooter is accurate or lucky he
will break the target at about 20 or 25 yd from
the trap house. After his first shot at the target
from the high house, the shooter assumes his
ready position for the target to come from the
low house and then repeats the same procedure
as for shot one. After the second shot from sta-
tion one, the first shooter returns to the squad
box and waits until the other four shooters
have completed the same sequence of shots
The squad then moves as a unit to station two



Special Considerations If shooting is entirely
over land, there should be safety provisions for
fencing, posting of warning signs, and clearing
away of concealing brush. If shooting is over
water, warnings posted on buoys or other signs
are required, and the trap house should be back
far enough from the water's edge to permit re-
covery of unbroken targets . Contact the National
Rifle Association for information on trap house
construction and trap machines .

Orientation

	

Preferred orientation is for the cen-
terline through shooting station #3 to run north-
east-southwest with the shooter facing northeast .

Surface and Drainage

	

Shooting stations are to
be Portland cement concrete (PCC . Walkways
may or may not be paved. Shooting area and
100-yd-radius minimum cleared area are to be
turf . The 300-yd radius shotfall danger zone may
be turf or water or left in natural condition, and
the entire field should be located in a relatively
flat area with an open background .

Specifications for Trap Field
Recommended Area

	

Allow 16 acres for a single
field . Shotfall danger zones of adjacent fields
partially overlap and require only 3 acres addi-
tional land .

Size and Dimension

	

Walks and structures occupy
an overall area approximately 100 ft deep by
65 ft wide . Minimum cleared area is a section
with a radius of 100 yd (1 .7 acres) . Shotfall dan-
ger zone is a section with a radius of 300 yd
(14.8 acres) .

Fig. 1

	

Trap field . From Outdoor Sports Facif Nes, Departments of the Army, Navy, and Air Force, Washing-
ton, D.C ., 1975.

SHOTFALL DANGER ZONE

TRAP FIELD LAYOUT
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SHOOTING RANGES, OUTDOOR
Trap Field

event ; (3) small bore, using .28-gauge or 410
with 3-inch shells, and (4) sub-small bore,
410 with 2'/,-in . shells . No shot size smaller
than #9 may be used in a match sanctioned by
the National Skeet Shooting Association .

Trap HOYSOS The trap house houses the target
throwing equipment and can be constructed of
many materials .

All gauges and types of guns may be used in
skeet shooting . Since doubles are fired in each
round, it is necessary to have a gun that will
fire two shots in rapid succession . The short-
range gunning makes short-barrelled, open-
bored guns most popular.
There are four gauge classifications in skeet

championship events : (1) an all-bore event in
which any gauge gun may be used but in which
the .12-gauge is usually favored, (2) .20-gauge

to repeat the same procedure. After shooting
singles at each of the eight stations, the squad
returns to station one to commence shooting
doubles. The shooters conduct themselves iu
the same manner as described for the singles .
When the shooter calls "pull," targets are re-
leased simultaneously from the high house and
the low house. The shooter fires first at the
target moving away from him and then at the
target moving toward him.
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SHOOTING RANGES, OUTDOOR
Skeet Field

SHOTFALL DANGER ZONE
Fig. 2

	

Skeet field . From Outdoor Sports Facilities, Departments of the Army, Navy, and Air Force, Washing-
ton, D.C., 1975.

Specifications for Skeet Field
Recommended Area

	

Allow 29 acres for a single
field . Shotfall danger zones of adjacent fields
partially overlap and require only 2 acres addi-
tional land .

Size and Dimension

	

Walks and structures occupy
an area approximately 130 ft wide by 80 ft deep.
Minimum cleared area is a semicircle with a radius
of 100 yd (3 .25 acres) . Shotfall danger zone is
a semicircle with a radius of 300 yd (29 acres) .

Orientation

	

Preferred orientation is for the cen-
terline from station #4 through station

	

#8 to

run northeast-southwest with the shooter facing
northeast .

Surface and Drainage Shooting stations are to
be Portland cement concrete (PCC). Walkways
may or may not be paved. Shooting area and
100-yd-radius minimum cleared area are to be
turf . The 300-yd-radius Shotfall danger zone may
be turf or water or left in natural condition, and
the entire field should be located in a relatively
flat area with an open background .

Special Considerations If shooting is entirely
over land, there should be safety provisions for

fencing, posting of warning signs, and clearing
away of concealing brush. If shooting is over
water, warnings posted on buoys or other signs
are required, and skeet houses should be back
for enough from the water's edge to permit re-
covery of unbroken targets . Contact the National
Rifle Association for information on skeet house
construction and trap machines .



Fig. 3

	

Combination skeet and trap field. For layout dimensions and details see Fig. 2 (Skeet) and Fig.
1 (Trap) . If paved, walks should be 4-in concrete reinforced with 6 X 6 in, No . 6 gauge welded wire
fabric or bituminous .

Special Consideration

	

If shooting is entirely over
land, there should be safety provisions for fenc-
ing, posting of warning signs, and clearing away
of concealing brush. If shooting is over water,
warnings posted on buoys or other signs are re-
quired, and the trap house should be back far
enough from the waters edge to permit recovery
of unbroken targets . Contact the National Rifle
Association for information on skeet and trap
house construction and trap machines .

SHOTFALL DANGER ZONE

Orientation

	

Preferred orientation is for the cen-
terline from skeet station #4 through trap station
#3 to skeet station #8 to run northeast-south-
west with the shooter facing northeast .

Surface and Drainage

	

Shooting stations are to
be portland cement concrete (PCC). Walkways
may or may not be paved. Shooting area and
minimum cleared area are to be turf. Shotfall
danger zone may be turf or water or left in natural
condition, and the entire field should be located
in a relatively flat area with an open background .

Specifications
Recommended Area

	

Allow 30 acres for a combi-
nation field .

Size and Dimension

	

All walks and structures oc-
cur within an area approximately 130 ft wide
by 115 ft deep . Minimum cleared area is con-
tained within two superimposed segments with
100-yd radii (4 acres) . Shotfall danger zone is
contained within two superimposed segments with
300-yd radii (36 acres) .

Recreation and Entertainment

SHOOTING RANGES, OUTDOOR
Combination Skeet and Trap Fields

COMBINATION SKEET £t TRAP FIELD LAYOUT



Fig. 1

	

Diagram of marine buildings . From Outdoor Recreation Facilities, Department of the Army, Wash-
ington, D .C ., 1975.
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SITE PLANNING

Orientation This facility should be located rea-
sonably close to the water to expedite the disper-
sal of rental equipment and the performance of
routine maintenance . However, careful consider-
ation should be given to insure that the building
is not located in an area subject to flooding or
storm damage . The maintenance shop should
have ready access to the water by overhead
crane, mobile equipment, or paved launching

ramp to facilitate transporting the boots from
the water to the shop for repair. The lounge should
be oriented with a view of the water, but late
afternoon and evening sun glare should be
avoided if possible .

Launching Area It is desirable to separate this
activity from normal vehicular circulation in order
to avoid congestion . This is usually accomplished
by locating the ramp on a separate turnaround
or side road. The ramp should be related directly

to the parking area with turnaround loop between
them . The access road should be sized to allow
another vehicle to pass . A paved ramp capable
of launching two boats simultaneously should be
provided as a minimum facility . The ramp slope
should be constant and range between 12 and
16 percent . This should also include a tie-up area
to be used for loading and unloading the boat
without interfering with the launching operations .
A minimum water depth of 4 ft is required to
launch o boat from a trailer. An optimum guide
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however, a modest split in level can be planned
by separating the boat-repair space from the rest

of the building . Heavy flooring and framing will

be needed for this space to permit storage of
motors and use of an overhead crane .

Functional Relationships The sales/checkout
room should be located between the main entry
and the access point to the docks . From this initial
contact point information, tickets, and rental

equipment will be dispersed . The sales/checkout
room should have direct access to the general

storage area, so that rental equipment can be
easily removed and returned. The storage room

should be related directly to the repair shop for
access to equipment and spare parts . Restrooms

should be easily accessible from the dock area .

the correct sizing of docks and provide adequate
maneuvering space .

Vehicular Circulation and Parking

	

In addition to

the normal parking requirements, a parking area
for combination car and boat trailer parking

should be provided . Each space should be a mini-
mum of 10 ft wide and 40 ft long . The total

number of combination spaces normally should
not exceed 30 percent of the total parking .

BUILDING PLANNING

Building Levels and Construction A one-level
building is preferred to accommodate the required
circulation and room arrangement in the marina

support building . Where topography requires,

for calculating the number of launching ramps
on small bodies of water is indicated below .

. Water skiing-One boat per five acres of
water. Assume that a maximum of 10 percent

of total boots in water will be involved in water

skiing . However, water skiing and fishing are
incompatible activities in the same area of the
water body .

. Fishing or pleasure boating-One boat per two

acres of water .
. Canoes or rowboats-One boat per acre of

water.
. Each ramp can handle 40 launchings per day .

Docking Facilities Floating docks are preferable

to stationary docks where fluctuations in water
levels exceed 1 1/2 feet. Roofed docking facilities

are preferred for rental motor boats in order to
reduce weather damage and the maintenance

time spent in bailing the boats . A sandy area

is desirable for beaching canoes, skiffs, and small
sailboats . This allows the boats to be turned over

when not in use . If rental dock space is to be
provided, a careful projection of the numbers and

sizes of boats to be docked is necessary to insure

Fig . 2

	

Marina site diagram.
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By CHARLES A. CHANEY

CLEARANCES
General
Clearances for any and all purposes within the
offshore area of the marina should be con-
sidered as relative rather than as fixed values .
When adequate water area is available, all
clearances may be made quite liberal and
limited only by the desires of the local boat
owners and the financial ability of the re-
sponsible parties to pay for more extensive
structures . The more serious problem of
establishing proper clearances is faced when
planning a marina for maximum capacity in a
definitely fixed water area such as a frontage
in a large municipality .

In the planning of a marina it is necessary to
consider clearances that are by nature in three
different classes and for three positions or
operations of boats. These clearances are as
follows :

1 . Clearances in slips beyond the beam and
length of the boat

2. Width of entrance and exit channels at
the marina

3. Width of water area for maneuvering to
and from slips

It is the purpose of this chapter to discuss
these three items and present data from which
the necessary clearances and widths of water-
ways may be determined together with the
reasons for the recommendations so made .
(See Figs . 1 and 2.)
Boatmen in various parts of the country

evaluate clearances in different manners, and
often a group is willing to make a larger
initial investment to secure greater ease in
maneuvering boats within the marina . The
direction and velocity of prevailing winds and
tidal variations in some localities may require
larger clearance allowances to provide the
desired measure of safety . Permissible clear-
ances within slips equipped with traveler irons
can be much smaller than those in slips pro-
viding cleats or rings only for the quarter lines .
This is especially true when fluctuations in
water level are more than about 2 ft .

Neither the establishment of the amount of
clearance necessary for a typical marina, nor
even proposing a set of rules whereby these
may be determined, is considered as practical .
It is, however, entirely reasonable and within
the scope of this article to set up some clear-
ances as suggested minima, which should not
be decreased in the interest of safety and ease
in maneuvering of the craft . The minimum
clearances would appear to approximate those
given in the following paragraphs .

Slip Clearances
The clear distances between the sides of the
slip and the boats berthed therein must be
sufficient to prevent the boats being tossed or

Marina Recommendations for Design, Con-
struction, and Maintenance, 2d ad ., National
Association of Eng ins and Boat Manufacturers,
Inc., Greenwich, Conn .

forced against the sturdy timber construction,
thereby resulting in possible damage to both
pier and boat . Clearances are required for a
number of reasons such as safety of operation
in moving the boat to and from the slip, com-
pensation for the amount of slack in lines due
to rise and fall of water from tides and during
storms and freshets, and the prevention of
damage to the superstructure of the boat when
the water is rough and some rolling and tossing
of the craft occurs . While it is essential that
sufficient clearance be allowed in each slip, it
also is advantageous to the engineers that
these clearances be held to a reasonable
minimum as a means of conserving space in the
marina . (See Fig . 3.)

This thought can be made more impressive
by the use of a simple example. Assuming that
a group of 18 boats in slips are in a row along
one edge of a pier, a reduction of 1 ft in the
clearance on each side of each of the 18 boats
would result in a gross saving in space of 36
ft . This would provide slips for two additional
small-sized cruisers .
The size of the boat to be berthed will in-

fluence the side clearance in the slip . Large
boats, due to their momentum, are more dif-
ficult to handle in restricted areas than the
small ones . It is reasonable, then, to allow
more clearance for the larger craft. The dimen-
sions given in Fig . 4 for the minimum clear
width of slips are based upon side clearances
varying from 1 ft for the smallest boats to 1 1,6 ft
for boats up to 30 ft, and to 2'h ft for boats up to
80 ft in length . Figure 4, entitled "Dimension
Diagram for Slips and Catwalks," illustrates
several different arrangements of main walks,
catwalks and slips and contains key letters,
the values for which are given in Fig . 4. The
controlling dimensions of this table assume the
use of traveler irons and are typical only for
the particular design of structure illustrated .
No doubt other types of marina structures will
be developed . In this event it is suggested that
standards similar to Fig . 4 be prepared as a
means of conserving the planners' time and
standardizing the structures . These clearances
and slip widths are considered sufficient for
the sizes of boats given in the table when mod-
erate tides up to 6 ft prevail and when the
marine is in a location not subject to frequent
storms with resulting high turbulent water . The
engineer, in determining clearances and slip
widths, should give consideration to the
frequency and amount of high water in the
basin together with other local conditions
having a bearing on the subject . It is con-
ceivable that these considerations will indicate
the necessity for increasing the minimum slip
widths and clearances recommended herein,
and, as proper clearances are of primary
importance for safeguarding of the vessels,
the engineer should not hesitate in making
any adjustments in these values he deems
consistent with the conditions prevailing at
the site .

Figure 4 contains suggested dimensions for
all spaces that combine to make up full slip
width allowances and the lengths of catwalks .
Boat beams are in accordance with boat
builders' catalogs and conform to Fig . 3 . Slip

widths are based upon use of 2-ft-wide cat-
walks equipped with traveler irons . When 4-ft-
wide catwalks are required, whether of the
fixed or floating type, add 1 ft to the gross
width of each slip . Throughout this article the
figures used for beams and lengths of boats
are intended to include all items such as bow-
sprits, fishing pulpits, tenders that project
beyond the hull, etc . Slip lengths are 3 ft longer
than gross boat lengths . Catwalks when not
required to be full length of the slips, are usually
two-thirds the length of small slips varying up
to a 34-ft length for boats 50 ft or longer .

BUILDINGS
General Comment
The preceding dealt with the arrangement and
construction of those parts of the marina which
are along the water's edge or are built over the
water for the accommodation of boats and the
convenience of the boatman in performing his
chores . The fixtures on shore comprise his
headquarters, office, place of contact with fel-
low boat owners and his medium for relaxa-
tion .
The buildings constructed on the grounds

of the marina constitute one of the main
features of the harbor, and while they are
primarily to serve a practical purpose, their
importance demands that full consideration
be given to the style of architecture, the design,
and materials used in their construction .
Due to the prominence of these structures on

the site, well planned buildings of appropriate
style, located in carefully arranged and land-
scaped settings, will add much to the charm
of the marina . The development, in every way,
should become a source of pride to the com-
munity .

From the viewpoint of the management, the
shore installations, including buildings, shrub-
bery, trees, grassy plots and even the chairs
or benches provided, take on a different sig-
nificance . The great majority of visitors who
approach the marina from the water probably
are affiliated with some distant club or organi-
zation . On the other hand, many of the visitors
from the landward approach and people pass-
ing along the highway adjacent to the marina
may be potential future boat owners even
though they may not own boats nor have more
than a layman's knowledge of boating . It is
logical that the first step toward their ultimate
entree would be the presentation of a well
arranged building or group of buildings in a
pleasingly landscaped setting with an expanse
of tranquil water in the background . Most
people enjoy the beauties of nature and the
artistry of man's handiwork . A pleasant setting
may stimulate their interest in boating and
small additional investment for beautification
will pay large dividends in attracting new
patrons who seek recreation afloat.
Conditions controlling the uses to which

buildings are devoted, their size, design, type
of architecture, and even the materials of con-
struction, will not be constant throughout the
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garding space allowances in some marina
buildings that may serve as a guide.

Social Activities and Administration Buildings
Buildings of these two types are strictly for the
purposes of establishing the relationship be-
tween the marina and its patrons, conducting
the business of the facility, administering to
the needs and desires of the individuals and
providing for the convenience and relaxation
of the boatmen and visitors . Figure 5 shows
one possible arrangement for a social activities
building . This may be separated from other
marina commercial activities such as sales
and repairs . The building should be arranged
and equipped for the conduct of such social
functions as are compatible with the particular
region . Refer to the table accompanying Fig. 5
for space allowances used elsewhere in social
activities buildings . Administration buildings,
both existing and planned, vary so greatly
among marina sites that a suggestion as to
room arrangement is considered inadvisable .
They frequently consist of only an office, toilet
rooms, furnace room, watchman's head-
quarters and a large lobby or lounge that may
be used for group assemblies as required .

Sales end Service Buildings
Very little basic information, serving as a
precedent, can be offered the engineer or
architect for use in determining either the
arrangement or the size of the sales and ser-
vice building . These buildings must be propor-
tioned to accommodate the amount and types
of work expected to be performed.

Basically, a marina is not a boat building
or repair yard, although it is often necessary or
desirable that a certain amount of repairing be
carried on within the marina, particularly when
no responsible repair yard is at hand . Boat
repairing done within a municipal or club
marina generally is of a minor or emergency
nature . On the other hand, repairing of boats
and engines is one of the usual functions of the
commercial type . The repair facilities, as well
as sales accommodations, are accordingly
more generously proportioned for the commer-
cial than for the other types of marinas. When
repair work must be performed outdoors, rules
should be enforced to maintain the area in a
neat and orderly appearance . Most repair and
conditioning work seems to occur in the spring
and autumn, when large numbers of boats are
being fitted out for the oncoming season or
being laid up for the cold months .

It is very difficult to judge in advance the
amount of work of this nature which may be
expected at any one time, since an abrupt
change in weather can result in a sudden
avalanche of business . Capacity should be
provided for hauling at least one large and one
small boat at the same time . It is suggested
that the repair shop of the municipal marina be
arranged for the servicing of boats up to 36 ft
in length . Facilities of the commercial marina
should possibly accommodate boats up to 50
ft long . If no other repair facilities exist in the
community, it might be advisable to increase
these lengths. The shop space, in addition to
accommodating the boats under repair, should
provide for the storage of parts and for nec-
essary power tools and adequate room for
the use of special handling or other mobile
equipment.

The front part of the service building can
readily be partitioned off with a she- window
and used for the display of boats and equip-
ment to be sold . Floor area and headroom re-

country, so ,a standard set of rules or recom-
mendations cannot be suggested. An architect
familiar with the local requirements should
be employed to study the site and prepare
plans for such buildings as are necessary in
carrying on the activities of the marine .

In planning, a comprehensive scheme should
be worked out covering present requirements
and allowing for a reasonable amount of future
expansion. When a well developed scheme
based upon serious study of the problem is
adhered to, future expansion becomes more
practicable, less expensive to accomplish, and
the ultimate development will be convenient
and attractive rather than a conglomeration of
poorly styled and located buildings which
might otherwise result . The following para-
graphs contain suggestions relative to styles
of architecture, uses for buildings, designs
and materials of construction .
The amount of floor space to be provided

for the various activities in each of the build-
ings at the marina must be determined by local
conditions and requirements . Several drawings

in this article show plans of buildings in the
onshore areas of marinas.

Floor Space Allocations

The success of any marina, whether a private
club, municipal or a commercial organization,
is measured to a large extent by the opinion of
the patrons as to the facilities furnished for
the transaction of business and for their con-
venience. The buildings may be judged by the
same yardstick ; that is, satisfaction that a
reasonable . or justifiable amount of floor
space has been provided for each of the
activities involved . It is recognized that ideas
differ greatly between any two communities
and that operations may vary even between
two marinas in the same vicinity . It would,
accordingly, be unwise to adhere to a fixed
rule on space allocation in buildings at marinas.
However, the following paragraphs provide
some comments that may be acceptable to the
planner subject to modification to meet local
requirements . Figure 5 also records data re-

Fig . 3

	

Required slip widths for various boat lengths. (See Fig . 4 for further data and details .)
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Fig. 4

	

Dimension diagram and table for slips and catwalks. The diagram and table are to he used together to
determine widths of slips, lengths of catwalks, and locations for stem anchor piles . Fixed dimensions shown in the
diagram are considered sufficient for construction purposes . (See also Fig . 3.) The tabulation is based on use of
traveler irons. Slip widths em to be adjusted when three pile anchors are used . Catwalks are to be planned for full
length as needed. Typical arrangements are shown in the diagram .

DIMENSIONS FOR SLIPS AND CATWALKS
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Fig. 5 Marina activities buildings .
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quirements will depend upon the number, size
and types of craft to be displayed, along with
space for racks, bins and counters for motors
and supplies . Sailboats are best displayed
under full sail, and it must be remembered that
cruising craft will require additional space for
boarding stairways. A ceiling height of ap-
proximately 16 ft is sufficient to accommodate
most motor powered boats up to 40 ft in length,
but greater heights are necessary for sailboats,
again depending upon the size . Marinas using
Travelift, Algonac or similar hoists to handle
their display craft must also take their height
into consideration .

In the event no separate administration or
special activities buildings are erected, it is
advisable that suitable lounge and extra toilet
facilities be provided in the service building .
Refer also to Fig. 5 for floor allowances that
have proved satisfactory at other sites.

Pump and Engine Houses

The enclosures for fuel pumps, and the motors
and engines operating boat handling equipment
should be only sufficiently large to house the
units with a small allowance in floor space for

their operation and maintenance . They should
be of reinforced fireproof construction with
lightweight roofs to lessen the horizontal force
of any fuel explosions which might occur .

Covered Storage

Buildings on land for the dry storage of
medium and large sized boats offer the greatest
flexibility of operation, and therefore a maxi-
mum of use, when the floors are reasonably
free of columns and similar obstructions . The
capacity and arrangement must be determined
locally from studies made of the numbers and

Fig. 6 Boat launching areas .



Fig. 7

	

Boat launching areas.
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Swimming Docks

Fig . B Types of swimming docks.

sizes of boats that are likely to be so stored in
the marina . Storage buildings frequently have
no doors although they are basically for winter
use.
In-season dry storage of small inboard and

outboard boats, usually less than 21 ft long, is
rapidly expanding and is applicable to about
one-third of all boats of these sizes using the
marina . The owners of these boats do not
desire to keep them in slips during the season
and are unable to store them elsewhere on
trailers. Storage sheds for the craft should be
supported by a single row of columns so
spaced that brackets thereon will cradle the
boats. Boats may be stored on each side of the
columns and usually in three tiers . One type of
these sheds is provided with rolling doors on

triple tracks on each side . Another type has
no doors but is provided with a roof that pro-
jects from 3 to 5 ft beyond the stored boats.

Storage lockers for boat owners should be
provided to accommodate such items as out-
board motors, sails and gear, cushions, flags,
lights and other removable items from run-
abouts and other open craft . This locker space
may be provided in any of the marina buildings
ashore . Because of the great weight of these
lockers and the stored gear, they should not be
placed upon the piers or walks of the marina .

BOAT LAUNCHING AREA

Wisconsin Conservation Department supplies
these two boat pier and launching sites with

car and boat trailer parking spaces for limited
areas. (See Figs . 6 and 7.)

SWIMMING DOCKS

Four different types of swimming docks are
here given to afford a choice depending upon
the age group of the swimmer and the swim-
ming ability of the individual . Note that all four
provide a kick rail to aid in swimming instruc-
tion . The extent of the swimming docks out into
the water will depend largely upon the gradient
of the bottom, allowing greeter or lesser area
for nonswimmers. Note that a maximum water
depth scale is indicated to guide in the estab-
lishment of bottom gradient . (See Fig. 8.)



sailing, and fishing will require a fair share
of the construction budget and a good deal of
study and planning on the part of the camp-
development committee. Obviously, it is not
possible to offer all phases of the aquatic pro-
gram at camps in some parts of the country.

Most states have health laws governing
the construction and operation of swimming
places . Ask for advice and assistance of state
and local health authorities at the beginning
of the project. The use and impoundment of
waters is generally controlled by low and ripar-
ian rights . Check all legal aspects of plena to
use, divert, and impound natural waters .
Construction of a dam or swimming pool is

a complicated, technical project, and compe-
tent local engineers must always be involved.

Types of Waterfront
Types of waterfronts include natural lakes and
ponds, streams and rivers, tidewater and other
great bodies of water, men-made lakes and
pools. (See Figs . 2 to 4.)

" Consider need for access by campers, in-
stallation of utilities, health and safety meas-
ures, drainage, ventilation, sunshine, end con-
servation measures .

" The area will be seen and used regularly
by visitors and campers, so aesthetic factors
are very important.

Access, Protection, and Control

	

Establish a single
entrance to the property . It is wise to provide
one or more additional points of access for
emergency ties only ; but, whenever possible,
all regular access should be at one point.
The camp entrance should be at a point on

the public highway where it can be seen easily
and where it will permit safe entrance and exit
for vehicles .

AQUATICS
A full aquatics program is a great asset to a
long-term camp . To provide facilities for swim-
ming, diving, lifesaving, boating, canoeing,

To determine the best possible layout for a
particular site, a clear understanding of estab-
lished principles and standards is necessary.
The application of these principles will be
affected to some extent by the character of the
particular site and its location, but this should
not be considered sufficient reason to . lay aside
well-proven fundamentals .
The following principles (except statement

on multiple-camp reservations) apply in the lay-
out of a short-term camp, a single long-term
camp, and each camp in a multiple-camp
reservation . (See Fig. 1 and Tables 1 to 4.)

Troop Shall Give first priority to the location of
the troop campsites. Consider these needs:

" Good terrain with not more than 7 percent
slope.

" Approximately 3 to 4 acres of usable land
to provide for 8 to 10 patrol sites (2 to 4 to be
used at one time).

" Good drainage to provide runoff and to per.
mit disposal of waste water.

" Soil to permit driving of tent stakes .
" Cover-sod end/or trees depending on the

site .
" Spacing-troop sites to be at least 450 ft

apart, center to center, and at least 450 ft
from any program area or building .

" Distance-maximum distance from a troop
site to such points as the waterfront or central
lodge should be about 1,800 ft . In some in .
stances, troop sites have been successfully
located up to 2,500 ft from the central area
of the camp, but travel time should be con-
sidered.

Central Area After troop sites are tentatively
located and program features noted, an area of
approximately 10 acres should be selected for
installation of central service facilities to
serve all troop sites. Most of the camp build-
ings will be in this area so the terrain should
provide good building sites. Consider these
factors :

" Entrance road will be built to this area .
" Parking area should be located so all

visitors park autos prior to entering the central
area .

" Picnic area for visitors should be close to
the parking lot, but not in the central area .

" Administration building should be readily
seen and accessible from the parking lot so
people entering camp will go there first .

" Health lodge should be convenient to
both the administration building and food
service. It should also be in a reasonably quiet
area .

" Central shower should be convenient to
troop sites and, if it includes staff toilets,
should be close to the staff tenting area .

" All buildings in the central area should
be accessible by service road .

" Avoid crowding buildings . Take advantage
of terrain and tree cover to screen and separate
buildings .

Campsites and Facilibes, Engineering Ser-
vice, Boy Scouts of America.
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TABLE t

	

Requirements for Short-Term Camp or Reservation'

'Typical conditions : accessible (within 1 hours drivel ; year-round use ; maximum use-4 to 14 troops atone time .

Lend and troop sites Program facilities General service facilities
Minimum requirements

100 to 200 acres mInImum Scoutcreft activities areas : Water system - supply, storage,
recommended Nature-conservation and distribution

Ropes, knots, and pioneering Access road
10 to 14 troop sites, each Perking area with control gate
with latrine, patrol Field sports area : Service roads
tables, end fireplaces ; Orienteering Trails
water et each site or
nearby; two-bay tents for
shelter

Additional facilities as dictated by need end program
Picnic area Residence for camp ranger
Chapel Maintenance facilities
Campfire circle Activity shelters for severe-
Additional program areas as weather use
dictated by staff available First aid facilities

Service building for use in :
Campmester program (staff)
Meetings
Storage and issue of
equipment

Training courses
Explorer activities

Electricity to residence and
_ service building

Additional requirements for camps serving large numbers of troops
Additional acreage on Provide separate program Provide separate facilities for
the basis of 200 acres facilities for each camp- campmasters in each camp-
per 10 to 14 troop s serving 10 to 14 troops- serving 10 to 14 troops-in

Troop sites as n eeded of the reservation the reservation .
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TABLE 2

	

Requirements for Small Long-Term Camp or Reservation'

Typical conditions : reasonably accessible (within 2 hours' drive) ; some year-round use ; maximum use six to either troops at one time.

TABLE 3

	

Requirements for Typical Long-Term Camp or Reservation'

Typical conditions : reasonably accessible (within 2 hours' drive) : some year-round use ; maximum use- 10 to 14 troops at one time

Land and troop sites Program facilities General service facilities

200 acres minimum Swimming area with piers or Water system-supply, storage, (where there is central

10 to 14 troop sites, each swimming pool distribution dining and petrol cooking)

with latrine and wash- Boating end canoeing facilities Sewage and waste-disposal Staff kitchen (when troops

stand, petrol tables, end Field sports areas : facilities cook by patrols)

fireplaces ; two-boy tents Rifle range Access road and entrance Visitors' toilets

for shelter Archery range gateway Staff area -tentage, platforms,

22 shotgun range Parking area with control gate toilets
Angling Service roads Director's cabin
Orienteering Trails Ranger's residence

Scoutcraft activities areas : Electric power Storage building

Ropes, knots, and pioneering Telephone Maintenance shop and yard
Woods tools Health lodge Food-handling facilities :
Nature-conservation Central shower Imay include Troops cooking by patrols
Find your way-tracking staff toilets) Commissary or store

Campcraft Equipment storage and trading Staff dining room end
Handicraft post kitchen
Personal fitness Administration building : Central dining plus petrol

Campfire circle Administration office cooking

Chapel Program office Imay be in Central lodge with kitchen
Outpost camps equipment issue building) for serving meals daily to
Picnic area Staff meeting room (where some or all troops and staff

troops cook by patrols/ or Commissary service
meeting and dining room Cook's quarters

Additional facilities which program may dictate

Program headquarters shelter Activity shelters for severe- building and/or central lodge
weather use to provide meeting spaces .

Staff family cabins Staff family cabins may provide

Facilities for leader training- off-season quarters for adults .
adapt the administration

Land end troop sites Program facilities General service facilities

200 acres minimum Swimming area with piers or Water system-supply, storage, Commissary

recommended swimming pool and distribution Equipment storage end issue

Six to eight troop sites, each Boating and canoeing facilities Sewage and waste-disposal Service building for camp with
with latrine, washstand, Field sports areas : facilities central dining :
patrol tables, end Rifle range Access road end entrance Administration and program
fireplaces ; two-boy tents Archery range gateway office
for shelter 22 shotgun range Parking area with control gate Trading post

Angling Service roads Equipment storage end issue
Orienteering Trails Director's cabin

Scoutcraft activities area : Electric power Ranger's residence
Ropes, knots, and pioneering Telephone Maintenance shop
Woods tools Health lodge Food-handling facilities :
Nature-conservation Central shower Imay include Troops cooking by patrols
Find your way-tracking staff toilets) Commissary or store
Campcraft Service building for camp with Staff dining room and kitchen
Handicraft troops cooking by patrols : Central dining

Campfire circle Administration end program Central lodge with kitchen for
Chapel office serving meals daily to some
Outpost camps Staff dining room or all troops and staff
Picnic area Staff kitchen Commissary service

Trading post Cook's quarters

Additional facilities which program may dictate

Program headquarters shelter Activity shelters for severe . central lodge to provide meeting
weather use space . Staff family cabins may

Staff family cabins provide off-season quarters for
Facilities for leader training- adults .
adapt service building and/or
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TABLE 4

	

Requirements for Multiple-Camp Reservation"

"Typical conditions : reasonably accessible (within 2 hours' drive); year-round use ; three long-term camps, each serving 10 to 14 troops atone time ; an Explorer base (optional) .

Fig . 1

	

Typical camp with central dining and petrol cooking .

Land and troo p sites Program facilities General service facilities

1,000 acres-about 200 For each camp : For administration area and to
-------- ----

Administration building
acres for each camp serve all camps: Program and administration
and the Explorer base ; Program facility requirements will Water system-supply, office
balance of acreage for be the same as outlined for storage, and distribution Staff meeting or dining
administration area, typical long-term camp . Sewage and waste-disposal room
staff family area, picnic facilities Visitors' toilets
area, and buffer lands Parking area Food-handling facilities :

Each camp will provide Service roads Each camp may provide a
10 to 14 troop sites, Trails different type of food service
equipped as outlined Electric power For example-
for typical long-term Telephone Camp 1
camp . Ranger's residence Central lodge to serve

Assistant ranger's residence meals to some or all
Maintenance shop troops and staff
Storage building Kitchen to prepare meals
Vehicle storage for Camp 1 and to cook
Food storage and handling food to he delivered to
Administration building Camp 2
Health lodge Commissary to provide
Staff family cabins food for patrol cooking

For each Boy Scout camp : Camp 2
Central shower (may include Prepared food delivered
staff toilets) from Camp 1 for some
Equipment issue and trading troops
post Commissary to provide food

Staff area -tentage, plat- for patrol cooking
forms, toilets Camp 3

First aid tent Commissary to provide
food for patrol cooking



Fig . 3 Typical waterfront layout .

Natural Lakes and Ponds A fair-sized lake with
clear and unpolluted water offers an ideal
setting for development of camp aquatics
facilities . Here are some of the important
considerations :

Control the whole shoreline . When the
lake lies within the camp property, privacy is
assured. A lake having cottages and other
developments along its shores presents prob-
lems in privacy and protection .

" Control the watershed. This is a positive
measure of protection against pollution . If
the watershed is not owned, ask the assistance
of local health authorities in making a survey
of possible sources of pollution and in bringing
about their elimination .

. The ideal size for a lake lies within broad
limits . Thus, 15 to 20 acres might be a desir-
able minimum, while a desirable maximum
would be 100 to 300 acres if three or four
camps are to be built . Very small bodies of
water are more as sily polluted and are often
subject to heavy weed and alga growth . On very

large lakes, it is more difficult to control the
aquatics activities, and the program will often
be interrupted by adverse weather conditions .

" Natural beach areas are an asset. Look
for a gradually sloping bottom, preferably
sandy, having a grade of 8 to 10 percent. A
maximum depth of about 12 ft at a distance
of 150 ft from shore is ideal. Submerged
stumps, rocks, a muddy bottom, or steep
slopes will require considerable work to make
the area suitable for swimming .

" A nearly constant water level through the
summer makes it simpler to install and main-
tain the various waterfront structures .

Streams and Rivers

	

Suitable waterfronts can sel-
dom be installed on streams or rivers, although
they may offer excellent program potential for
canoeing, boating, and fishing . Disadvantages,
which can seldom be overcome, include flood
danger and fluctuating water levels that may
interrupt the daily program, strong currents
that make swimming unsafe, difficulty of instal-

ling and maintaining waterfront structures,
and high incidence of pollution .

Tidewater and Other Great Bodies of Water While
great bodies of water offer many recreational
opportunities, they are seldom well suited to
the camp aquatics program. For example, tide
action interferes with regular scheduling and
makes instruction difficult, storms and high
waves may interrupt the program for long
periods of time, and waterfront structures
are costly to build and maintain .
Camps located at or near tidewater should

take advantage of the program possibilities
offered, but should provide a pool or other
body of water for instructional swimming .

Man-made Lakes

	

Many councils have built lakes;
and, when good design and construction pro-
cedures were followed, excellent results have
been obtained . Even though the lake may not
be suitable for swimming due to pollution or
other factors, it provides for boating, canoeing,
fishing, and nature study.

Selection of the site and design of the dam
are not jobs for amateurs, and the best avail-
able engineer should be employed . The U .S .
Soil Conservation Service has had wide experi-
ence in the design of small lakes, and their
advice and help should be sought . Sound engi-
neering experience is needed to determine the
quantity and quality of water available ; size
of lake (consistent with the watershed and
amount of water available) ; selection of dam
site (with studies of subsoil) ; and type of
construction for dam, spillway and other
structures .

Preparation of the drawings and super-
vision of construction of the dam and other
structures must be under the direction of the
engineer .
The following are important considerations

in design and construction :
" Avoid large areas of shallow water. The

water tends to become warm and promote
weed and alga growth .

. Provide for draining the lake . Maintenance
of the beaches and waterfront structures and
removal of silt will be greatly simplified . Lower-
ing the water level in the winter may help con-
trol weeds and leeches and permit silt to wash
off the beaches.

. Control silting . An upstream conservation
program and silting basins may be needed .

" Grade and construct beach areas before
filling the take .

" Remove all trees and brush from the lake
bed. Trees should be cut close to the ground
and all debris removed. Topsoil need not be
removed .

" Where flat slopes exist at the shoreline,
make a vertical cut so that water will be 1 to 2
ft deep . This will minimize the growth of water
plants and the breeding of mosquitoes . (This
does not apply to beach areas .)

Recreation and Entertainment
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Fig. 2

	

Typical cross section of earth-fill dam.



" Fixed Piers These are built to stay per-
manently in place and may be supported on
pilings, frames, or cribs . They are most prac-
tical where ice is not destructive and where
equipment is available for their construction .
In a man-made lake, the pier supports may be
installed before the water level is raised .

. Removable Pier with Fixed Foundations
Where ice conditions are destructive to piers,

it may be possible to install fixed supports
extending within 1 or 2 ft of the water surface
with dock sections attached in such a way
that they may be removed in the fall .

" Removable Piers Prefabricated remov-
able piers are commonly used at sites where
winter conditions make fixed piers impractical .

" There should be one waterfront for each
camp . It need not accommodate all campers

at one time, but may be designed for use of

one-third to one-half of the troops at one time
(about 100 boys) .

. Layout should include three separateareas :
1 . Nonswimmers-maximum depth, 3 ft 6 in .
2 . Beginners--maximum depth, 6 ft
3 . Swimmers-maximum depth, 12 ft

Piers The best type of pier for the particular
site depends on such factors as bottom con-
ditions, water-level fluctuation, winter condi-
tions, and such local considerations as the
availability of materials and equipment . Gen-
eral types of piers include :

" Provide adequate depth . Twelve feet is a
good maximum depth for the swimming area .
Greater depths in other parts of the lake tend
to keep the water cooler and minimize alga
and plant growth .

Waterfront Layout and Facilities

Each waterfront presents a different situation,
requiring specific design of the layout and
structures . Such factors as bottom slope, bot-
tom conditions, water-level fluctuation, and
winter conditions will determine the most prac-
tical layout and type of structure to be installed .
Whatever the situation these basic design fac-
tors apply :

Fig . 4 Typical waterfront layout .
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Fig . 4 (coat .) Typical waterfront layout.

These are constructed of steel or aluminum
with decks of the same material or of wood .
They are adjustable within limits to varying
water levels . Installation and removal of these
piers entail considerable work . Annual main-
tenance is needed (Fig . 5) .

Floating Piers When fluctuating water
levels make it impractical to install rigid piers,
floating piers may be provided . They offer such
disadvantages as unsteadiness, anchorage
problems, and maintenance difficulties but
are practical when properly designed and in-
stalled . The flotation equipment may be steel
drums or styrofoam (with wood decks), or each
section may be a metal or wood air chamber.
Floating aluminum piers are available from
some suppliers (Fig . 6).

Anchorage may be by cable or by vertical
struts passing through sleeves attached to the
sections .
Watch for the following when building piers:
" Required Widths The minimum width

of fixed piers should be 6 ft, except for special
conditions as shown on the accompanying
layouts . Floating piers should have a mimimum
width of 8 ft .

" Design Factors Removable and floating
piers should be designed in sections to permit
easy handling on shore. Connections between
sections should be sturdy and easy to secure .
Piers carry heavy live loads, and supporting
members must be sized accordingly An engi-
neer should design and supervise construction
of all piers.

Floats and Diving Platforms A platform or float
is commonly installed at the outside limit of
the swimmers' area . If diving boards are to be
provided, they should be placed on a solid
platform, not on a float . Diving boards should
not be higher than 1 meter above the water and
a maximum of two (one at each end) may be
installed on one platform . A raised lifeguard
platform should be installed on all floats or
platforms.

Design and construction of platforms and
floats are based on the same general factors
outlined for piers.

Beach The beach area adjacent to the water-
front should be fenced, with a turnstile or gate
providing a single entrance . If the beach is of



Fig . 4 (coot .) Typical waterfront layout .

sand, its slope should not exceed 3 percent or
the sand will wash away rapidly . It may be
necessary to build a retaining wall and diver-
sion ditches at the back edge of the beach to
maintain the proper slope and avoid excessive
erosion. The beach area may be sodded, in
which case e low wall is required at the water's
edge .

Lookout Tower The lookout towers should be
placed where the lifeguard can see every part
of the swimming area without turning his head .
It is usually located at least 25 ft back from the

water and halfway between the side limit
markers. The tower must be high enough to
allow the guard to see over all waterfront equip-
ment and should have a roof or awning to shade
his eyes and head from the sun. The base of the
tower may be enclosed to provide storage for
equipment .

Layout for Boating and Canoeing

	

Boat and canoe
docking and landing areas should be separate
from swimming area . There may be administra-
tive advantages in having the two areas reason-
ably close together . However, the boat and

canoe area should be at least 200 It from the
swimming area (Figs. 7 and 8) .
A boat pier or docking facilities should be

installed . Several kinds are suitable . The type
and design will depend on local conditions .

Canoes are beached and racked in the shade.
Canoe racks should be low so boys can use
them . Provision should be made for locking up
paddles and oars when not being used .

$Will) (:rills

	

When no shallow water is available
for instructional swimming, it is sometimes
feasible to build a crib . This is constructed of

Recreation and Entertainment
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Fig . 4 (cont .) Typical waterfront layout .

This is known as a recirculating swimming
pool and must be considered standard for Boy
Scout camp installations . The fill and draw
pool can seldom meet health standards and
should not be installed. The flow-through pool
requires a large continuous flow of diluting
water that must meet purity standards . Such
pools are not recommended.
The design and construction of e swimming

pool is e complicated technical project, and
competent local people should be employed to
do the job. (See Fig. 9.)
The functional layout should allow for pro-

gram requirements, safety, traffic flow, con-

many bodies of water have been closed to
swimmers . The swimming pool has replaced
them for both public and private use. In areas
where a lake with clear, clean water and a
sandy beach is not available, the swimming
pool is certainly the best alternative . Pools
offer additional advantages such as easy con-
trol, assurance of pure water, and freedom
from environmental interference .

Design and Layout The term swimming pool
here refers to a pool constructed of impervious
materials with the water fully recirculated
and treated through filtration and chemicals.

wood supported on piles or rock foundations ;
or it may float . The depth of water in the crib
should not exceed 3 ft 6 in . and a walkway and
fence should extend around all sides.

Cribs are costly to build and maintain, and
it is usually more practical to provide shallow
water through some other means.

Swimming Pools

With increased public emphasis on health
and safety, the "old swimming hole" is becom-
ing a thing of the past . Regulations governing
bathing places are in effect in most areas, and
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Fig . 6

	

Typical details of floating pier.

be clearly lettered at appropriate points on
the edge of the pool .

" Nonswimmers Area The water should
not be over 3'h ft deep in this area . (Depths:
3 ft sloping to 3 ft 6 in .)

- Beginners Area This area should com-
bine both shallow water and water slightly
over the head of the Scout. (Depths: 3 ft 6 in .
sloping to 6 ft .)

" Swimmers Area The remainder of the
pool is for the use of more advanced swim-
mers . The diving board should not exceed
1 meter in height above the water, and should
be located at the center of the deep end. Water
depths will vary from 6 to 9 ft . Minimum depth
at 7 ft beyond the diving board should be 9 ft .

" Lookout Tower A lookout tower should
be installed . It should be high enough and so
placed that the lookout can see the entire
swimming area without turning his head . A
roof or awning should be provided for shade.

" Overflow Gutters Overflow gutters must
extend around the whole perimeter of the pool
and must be designed in accordance with the
latest standards.

" Sidewalls

	

Pool sidewalls must be vertical
where water is less than 6 ft deep. Sloping and
curved sidewalls are dangerous and difficult to
clean . Stairwells, if installed, should recess
into the pool wall .

Size and Shape The size of pool for a typical
camp is determined by these factors :

" Not more then four average-sized troops
should use the pool at one time (60 to 65 boys).

" Since most boys are in the water through-
out the swim period, allow 40 sq ft per person .
Minimum pool area would therefore be about
2,600 sq ft .

" Seventy-five feet is a standard pool length,
so the minimum rectangular pool would be 75
by 35 ft for a 10- to 14-troop camp .
Pools have been built in many shapes to meet

special conditions . For Boy Scout camps, how-
ever, two shapes have proved to be most
practical from the standpoint of use, original
cost, and operating and maintenance costs .
These are:

" Rectangular pool, 75 by 35 ft .

Fig . 5

	

Typical details of removable pier with fixed foundation .

venience of services, and economical use of
construction materials and equipment. The
following elements need to be included in the
swimming pool layout and design :

- Fence

	

The pool should be surrounded by
a fence that will fully control access to the pool
both during camp operation and year round.
The one entrance for swimmers should be
through a gate at the shallow and of the pool .

Local conditions such as temperature, winds,
and protection problems will determine the
type of fence necessary . Provision should be
made for spectators to see through the fence
on at least one side of the pool .

" Dressing Room and Showers Toilets
should be convenient to dressing room . Boys
take a hot, cleansing shower and enter the pool

enclosure at the shallow end. The shower
and dressing facilities should be situated far
enough back from the gate to avoid crowding
groups waiting to check in while others are
checking out. The minimum distance is 15 ft .
Double dressing and shower areas are desir-
able as they decrease congestion and permit
more flexibility in use of the pool .

" Walkway A wide walk around the pool,
sloped away from the pool edge, is required
for instruction. The paved area reduces conges-
tion when boys leave at the end of a swim peri-
od . The minimum widths are 12 ft at the ends
and 8 ft along the sides of the pool . Concrete
walkways must be finished with a lightly
brushed surface to afford firm footing . Non-
swimmers, Beginners, and Swimmers should
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" Fan-shaped pool 30 ft wide at the deep
end, 50 ft wide at the shallow end, and 75 it
long . This pool is only slightly larger in volume
than the comparable rectangular pool, but
provides considerably more shallow water.
This is an important factor where the propor-
tion of nonswimmers and beginners is large.

L-shaped pools or other variations may be
entirely satisfactory when properly designed
but are generally more costly than the rec-
tangular or fan-shaped pools.

Pools smaller than 30 by 60 ft cannot
adequately meet program requirements .

Site Selection

	

The pool should be situated near
the central features of the camp and approxi-
mately equidistant from the troop sites . It is
best to lay out the pool on a slope with the
deep end on the lower grade. This saves exca-
vation and provides an opportunity to con-
struct the pump room adjoining the deep end
with the sidewalk above. The pool should not
be placed in a hole .
The top grade of the pool walks should be

established so that excavation will balance fill,
thus saving costs and keeping the pool surface
as high as possible . With the pool wells and
sidewalk built above surrounding grades, there
will be no likelihood of surface water getting in
to contaminate the pool water . Also, ground-
water and frost problems will be reduced.

Do not locate the pool under trees as leaves
and bark dropping in the water will place an
added burden on the filter system and may
cause a stoppage in the drains .
Whenever possible, avoid facing the lookout

tower or diving board toward the south or west .

Materials and Construction Features There are
several types of materials used in pool con-
struction . Experience in Boy Scout camps
leads to the following conclusions about types
of material :

" Reinforced Poured Concrete This is the
most widely used and accepted material for
constructing pools in Scout camps. It is long-
lasting and the construction procedures and
methods used are well known and can be readi-
ly supervised and inspected. This method
avoids many of the variables inherent in use
of other materials and has a long record of
satisfactory service under varying conditions .

- Metal Both steel and aluminum pools
have been installed and have given satisfactory
service . Special consideration must be given
to rust and corrosion.

. "Gunita" These pools have been built in
great numbers, particularly for residential and
other specialized uses . There are problems
inherent in their design and construction that
make it difficult to meet such standards as
vertical sidewalls and smooth surfaces . Mainte-
nance problems are more frequent than with
other pools .
Whatever type of pool is installed, the bottom

and sides must be white or light-colored and
have a smooth-finish surface without cracks .

Water Supply and Treatment The recirculating
pool does not require a large daily supply of
water. Once filled, only 5 to 10 percent of the
volume needs to be replaced daily, depending
on frequency of backwashing the filters and
other loss factors .
The pool water is continuously circulated by

pumps through the filter system and purified
by treatment with chlorine or other disinfec-
tants. Recirculation accomplishes the duel
job of removing suspended matter in the water
by the straining action of the filter medium
and other strainers and distributing disinfec-
tant and other chemicals through the water to
maintain proper residuals throughout .

Fig . 7 Typical boat tie-up .

Fig . 8 Typical canoe rack .
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Fig. 9

	

Standard camp pool .
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property presents a different problem. A
wrong selection may lead to costly construc-
tion, poor range operating conditions, or a
hazard to campers or neighbors.

The range is usually located on the outskirts
of camp, away from troop sites and other
heavily used areas . It should be designed for
use of .22 caliber rimfire rifles only . There
should be 50 ft from the firing point to the face
of the targets . (See Fig . 10 .)
A 5- to 10-point range is adequate for the

standard camp of 10 to 14 troops . Under some
conditions, a larger range may be built to serve
two camps at a multiple-camp reservation .

Direction of Fire

	

A northerly direction of fire is
preferred since it permits firing at any time of
day without the sun shining into the eyes of the
shooters or the range officer .

Backstops The purpose of the backstop is to
catch and hold all bullets . It must not contain
any material that will cause ricochet . Back-
stops may be constructed to utilize a natural
slope or they may be built on level ground (Fig .
1 1) .

. Hillsides

	

A hillside that extends at least
30 ft higher than the firing point may be used .
The slope must be cleared of brush to a height
of 30 ft above the targets and 60 ft beyond the
flanks of the target frames . Rocks must be re-
moved or covered and a sod cover maintained
to avoid ricochets . Since the firing line and
target butts must be at equal elevations, it is
usually necessary to excavate and grade the
range site . If the exposed cut is free of rock
and stones, it will make a suitable backstop .

" Earth Embankments When a suitable
hillside is not available, an excellent backstop
can be constructed of earth fill . It should be at
least 10 ft high and 3 ft thick at the top with
allowance for settlement . The earth must be
free of stones . The embankment should extend
beyond the target butts at each end, these ex-
tensions being placed as "wings" to cut off
any stray bullet to the side . The embankment
should be planted with grass and a sod cover
maintained .

" Earth end Timber When suitable earth
for an embankment is not available, the back-
stop may be constructed of heavy timber
backed with sand or earth. The crib must be
at least 10 ft high with wing walls. If an extra
plank is added directly behind each target and
so attached that it con be easily replaced, the
timbers in the main structure will not need con-
stant replacement .

Open Country In open, flat country where
visibility extends for at least 3,000 ft beyond
the targets and where there are no roads, trails,
or grazing animals, open target butts may be
used without a backstop . A body of water,
navigable by canoe or larger craft, may not be
used as a backstop .

Safety and Fencing Even though a suitable
backstop is constructed, the range may be
hazardous unless it is properly fenced and
warning signs displayed . The area from the
backstop to the ready line should be fenced
and only one entrance provided to the area
behind the firing line . Rail fencing is suitable
for this purpose.
Any "blind" approaches to the range should

be fenced and warning signs erected.
It is particularly important to protect areas

behind the backstop .

Target Butts Targets should not be attached
directly to the backstop . Erect posts and con-
struct a frame to hold targets at the proper

Requirement Checklist

Water Total daily demand varies but average
maximum would be about 2,400 gal. Peak
demand is about 50 gpm.

Hot Water A gas-fired, coil-type heater with
about 100,000 Btu input and about 100 gal
per hour 100° temperature rise will provide
the needed hot water. Vent heater to outside
and install 500-gal, insulated storage tank . In-
stall a temperature-control valve to limit water
temperature in showers to a maximum of 11 O° .

Sewage Disposal Disposal method depends
on local conditions and ordinances . Sewage
totals about 2,400 gpd. The total may be treated
by installation of a 2,400-gal septic tank and
disposal field . If permitted, wastes from the
showers and laundry may be treated separately
from those from the toilets, urinals, and
lavatories . In this case, a 1,000-gel grease trap
would handle the shower and laundry wastes
and a 750-gal septic tank would handle the
balance. Effluents would be combined and
piped to the disposal field .

Light and Power Moistureproof fixtures are
required . Provide outside fixtures at entrances.

Ventilation Good natural ventilation is very
important. Only the storage and heater rooms
should be fully enclosed, and these should be
well ventilated . Dressing rooms need no roof,
and shower rooms should be open to allow the
sun to dry floor and walls.

Floors Concrete should have smooth finish .
Provide curbs around shower room and pitch
floor to drain. Also pitch dressing-room floors
to drain.

Walks install waterproof walls in shower
rooms . Leave vertical space between all wells
and floor to avoid rot. Walls in toilet and laun-
dry areas should have a smooth finish for easy
cleaning .

Access and Layout Provide baffled access to
dressing rooms and doors with locks to stor-
age and heater rooms. Lay out building so that
camper access to the pool must be through the
dressing room, the shower, and the waiting
deck . Entrance to the pool is through a single
gate at the shallow end.

Equipment Provision should be made for the
following :

" Dressing Rooms Each should have
benches, shelves, and hooks. There should
be a toilet, urinal, and two washbasins with
each dressing room .

" Shower Rooms Each has six to eight
shower heeds with individual hot and cold
valves .

. Heater Room

	

This contains water-heating
equipment only .

" Storage Room Provide first aid cabinet,
shelves, and hooks for equipment. If room is
used as office for waterfront director, provide
table and chair and install window facing pool .

. Laundry This room should have two
laundry tubs with drainboards .

RIFLERY

All Scout camp rifle ranges and range operating
practices must be certified by the Health and
Safety Service of the National Council, Boy
Scouts of America.
When a range site is to be selected, each

The recirculation and treatment equipment
must be capable of turning over the whole
pool-water volume in the period of time re-
quired by state and local ordinances--usually
8 hours. Return water inlets must be so
located that there are no "dead spots" of un-
circulated water in the pool .

- Filters There are two types of filters
commonly used in pool systems: sand and
gravel, and diatomaceous earth.

1 . Sand and gravel filters are used exten-
sively and have proved to be most satisfactory .
They may be either of the pressure or the
gravity type . The pressure type is more com-
mon, but the gravity type is preferred by many
as being simpler to operate and maintain .
Because of their simplicity of operation and

economy and ease of maintenance, sand and
gravel filters are usually preferred for camp
installations .
2 . Diatomaceous earth filters are often used

and offer some advantages . They may be either
the pressure or vacuum types. Filters erttploy-
ing diatomaceous earth as a filter medium
demand a more exacting operation and have
caused problems in camp installations .

" Disinfectants

	

Chlorine is the most com-
monly used disinfectant for water treatment .
It not only disinfects the water as it is re-
circulated, but makes possible the maintenance
of a residual to combat contamination as it is
introduced . Chlorine may be applied as a solu-
tion of chlorine gas in water or as a hypochlo-
rite solution . Other methods of disinfecting
pool water are in limited use, but should be
considered experimental at this time .

" Suction Cleaner Provision for a suction
cleaner should be made . This is the most
satisfactory method of removing dirt and other
debris from the pool bottom .

SHOWER FOR POOL AND CAMP

The facilities described here are designed to
serve as a pool shower, but will also serve as
the central camp shower and laundry. The
shower is designed for a 10- to 14-troop camp .

Functions

The functions of the shower building are to :
Provide hot, soapy showers for all persona

entering the pool
" Provide hot showers for campers any-

time
" Provide minimum laundry facilities for

campers and staff
- Provide storage space for first aid supplies

and small equipment

Location

Shower is located at the shallow end of the
pool at least 15 ft back from the pool fence . It
should be on a level site, open to the sun, and
with adequate space for sewage disposal .

Space Requirements

Dressing Rooms

	

Twoat about 200 sip ft each are
needed .

Shower Rooms

	

Two at about 150 sip ft each are
needed .

Heater Room, Storeroom, Toilets, Laundry Totals
about 400 eq H.

Waiting Back Provide at least 15 ft between
pool fence and building ; area is about 500 sip ft.
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Fig. 10

	

Typical rifle range.
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Fig . 11

	

Rifle range-bullet stops .

levels for prone and offhand shooting . The
frames should be set 50 ft from the firing line
and will need replacement periodically.

In those areas where target practice is con-
sidered to be essential to the program, every
possible effort should be made to safeguard
not only the shooters but others as well . If the
facility is not properly designed, and the pro-
gram properly conducted under the strictest
regulations, this can be a very dangerous
activity for any age group.
A well isolated area, with a high earthen

backstop (side banks, too, if possible) should
be selected . The entire area given over to this
activity should be well fenced with access
gained through one controlled gate . All
standing vegetation should be kept cleared
for at least 100 yd in back of the butts.

Firing Line

	

The firing line should be level from
end to end and well drained. A minimum of 5
ft is required between firing points . The area
between firing line and the targets should be
graded, drained, and have a well-maintained
sod cover .

It is desirable to provide shelter over the
firing line . A frame-and-canvas shelter may be
rronstnir.tttd or a permanent shelter with a
wood nr co,xv,".te floor installed.

Ready Line The fence and ready line should
be installed 20 ft back of the firing-line shelter .
Benches should be installed for those waiting
to shoot and for spectators . Fig . 12

	

.22 shotgun range .



Fig . 13 Archery range .

Storage of Equipment All rifles and ammunition
must be kept in locked storage when not in use
on the range.

.22 Caliber Shotgun

The .22 caliber shotgun range is usually located
on the outskirts of camp away from troop sites
and heavily used areas. A large field makes an
ideal site . The area to be protected extends 300
It in front of the firing line, fanning out from the
ends of the firing line to a width of 300 ft . The
area should be cleared of brush.
The range is designed for .22 caliber smooth-

bore shotguns using .22 caliber shot ammuni-
tion . A four-trap range is adequate for a camp
serving 10 to 14 troops (Fig . 12).

Storage of Equipment All guns and ammunition
must be kept in locked storage when not in use
on the range.

ARCHERY

The archery range may be located at any point
in the camp where there is sufficient open area
and reasonably level ground not crossed by
trails An open field is ideal. (See Fig. 13 .)

An area about 150 by 250 ft will suffice for
a six-target, 50-yd range adequate for a 10- to
14-troop camp . Rocks should be removed or
covered to avoid breaking arrows . A sod cover
is desirable . The range should be laid out so
that shooters face in a northerly direction .
The range should be roped off or fenced and

warning signs erected.

CAMPFIRE AREAS

The campfire is a traditional camp activity that
combines fun, fellowship, and inspiration.
Troop and campwide campfires are held one or
more times each week . (See Figs . 14 and 15 .)

WATERFRONT STORAGE BUILDING

Functions

The purpose of the waterfront storage building
is to provide safe storage for boats, canoes,
piers, and other waterfront equipment. It
should not be used as living quarters for the
waterfront staff .

Space Requirements

This will vary depending on the number of
boats and canoes to be stored . A room 23 by
35 ft will store 12 canoes and 12 rowboats
racked three high and will allow aisle space
for moving boats in and out.
Design the building for expansion. Work

space for boat repair is sometimes provided
in one end of the building (Fig . 16).

CENTRAL LODGE-8-8 TROOPS-SINGLE CAMP

The central lodge is used in camps where
several troops eat in one dining facility .

Function

The central lodge is used for the following
purposes :

" Receiving, storage, refrigeration, and
handling of food for about 125 people .

" Family-style service of meals to about 125
people at tables seating 8 each. (160 people
may be seated 10 at a table for occasional
meals.)

Recreation and Entertainment
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building site that is well drained, reasonably
level, with adequate space for sewage disposal .
Site should have a pleasant outlook, but
should not be closer than 300 to 400 ft from
any body of water . Orient with regard to ter-
rain, prevailing wind, and sun. A southern
exposure is usually preferred . Consider rela-
tionship to parking area and other central
facilities (Fig . 17).

Space Requirements

Typical requirements for the central lodge in-
clude the following :

Kitchen Wing There should be a total of about
1,600 sq ft, including 640 sq ft for food han-
dling and preparation, 310 sq ft for serving and
dishwashing, 400 sq ft for commissary and

. Preparing meals for about 125 people .
(Occasional meals may be served to 200 or
more .)

" Commissary service for packaging and
issuing raw foods to troops doing patrol cook-
ing and to Scouts doing instructional or trail
cooking. (This varies with program, but may
average two troops per meal .)

" Occasional meetings or activities of large
groups . (Dining hall may be used in rainy
weather for some activities and religious
services . Building may be used off-season for
training, meetings, and other Scouting activi-
ties .)

Location

The lodge should be located in a central area
convenient to troop sites . Select a good



Fig . 15

	

(a) Two types of seat supports . (h) Fire pleflorm .

Fig . 14

	

Plan of council ring .

issue porch, and 250 sq ft for storage and re-
frigeration . (Based on semiweekly delivery of
staples and daily delivery of some perishables .)
(Fig . 18)

Dining Hall About 2,000 sq ft is needed, in-
cluding 1,280 sq ft for 16 tables (80 sq ft each,
including seating and access space) and about
700 sq ft for aisles and circulation space, in-
cluding space for setting up two more tables if
necessary .

Porch This is a desirable addition in many
areas . It requires an additional 850 sq ft .

Requirement Checklist

Water Daily demand (at 6 gal per person) is
about 750 gal . Peak demand is about 22 gpm .

Hot Water Dishwashing (either by hand or
using immersion-type dishwashing machine)
and other kitchen needs require hot water . The
heater should be an automatic, gas-fired, coil-
type, having about 110,000 Btu rating and
about 105 gal per hour 100` temperature rise .
It should be vented .

Hot-Water Tank This should be galvanized,
have 2-in . insulation and a 300-gal capacity .
NOTE : A sanitizing sink, for final rinse of

dishes, must maintain a temperature of 180 ° or
include an effective sanitizing agent . To
establish and maintain the 180" temperature,
an auxiliary heater will be required at the sink .
Temperatures for dishwashing and other uses
would be 110 to 120'' .

Toilet Provide toilet and washbasin for cooks .
Shower may be desirable . Access from cooking
area to toilet must be through two doors.

Sewage Disposal

	

Sewage totals about 750 gpd,
usually requiring a 1,000-gal septic tank and
disposal field . A grease trap will be effective
for treating waste dishwater if soap (and not
detergent) is used .

Light and Power Good illumination is required
in all spaces . Power requirements vary with
equipment used . Provide protected control
panels .

Recreation and Entertainment
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Fig . 16

	

Waterfront storage building .

Refrigeration

	

Walk-in box, having at least 64

	

Floors

	

Smooth, impervious floors are required

	

area and administration facilities should lead
sq ft of floor space and capable of holding a

	

in all spaces. Smooth-finish concrete is most

	

to the front of the dining hall-not to the kitch-
temperature of 36 to 38`' is necessary . A two

	

common . Provide adequate floor drains in

	

en wing .
compartment walk-in may be installed with one

	

kitchen .
compartment at 33 to 38 ° for meat and fowl

	

Equipment and Layout-Kitchen Wing The kitchen
and one compartment at 38 to 46" for other

	

Wells

	

interior walls of kitchen must be

	

wing should provide for the following :
perishables .

	

smooth, easily cleaned, and light color . Dining-

	

" Range

	

Heavy-duty, gas-fired, all hot top,
The reach-in refrigerator should have about

	

hall walls may be unfinished .

	

about 68 by 42 in ., with two ovens, double-
a 17-cu-ft capacity . A water cooler, deep freeze,

	

deck high shelf, and hood with grease filters
and ice machine are sometimes desirable .

	

Ceilings

	

A ceiling may be required in kitchen

	

and exhaust fan .
area depending on type of building construc-

	

' Sink for Vegetable Preparation Stainless
Heating

	

Need will be determined by climate

	

tion . The kitchen overhead must be clean and

	

steel, 24 by 24 by 14 in. with drainboard at one

and use of building .

	

not a "dust-catcher ." Dining halls usually have

	

end, mounted on metal legs .
no ceiling, but the roof construction should

	

' Sinks for Pots and Pans

	

Stainless steel,
Ventilation

	

This will also be determined by cli-

	

provide a pleasing appearance.

	

two compartments 30 by 30 by 14 in . with

mate . Natural light and ventilation are desirable

	

drainboards at each end, mounted on metal
in all work and dining areas . Forced exhaust

	

Screening

	

Kitchen wing and dining hall should

	

legs .
through the hood over the range is desirable

	

be screened to exclude insects .

	

' Sinks for Dishwashing Three, stainless
for kitchen, and in some areas evaporative

	

steel, mounted in stainless-steel counters to
coolers are installed in kitchen . In most areas

	

Access

	

Provide an all-weather service road to

	

provide space for scraping, stacking, washing,

natural ventilation is adequate for dining

	

delivery platforms at kitchen wing . Provide

	

rinsing, sanitizing, and draining dishes . (Sinks
hall ; but large, slow-turning exhaust fans are

	

good walking paths to dining hall from tenting

	

should be 24 by 24 by 14 in . Provide 10-in .
effective and may be desirable.

	

and program areas . Access trails from parking

	

splash backs on sinks and counters adjacent



Fig. 17

	

Central lodge.

to wall, other edges should have raised, rolled
rim . Provide overflow tubes on rinse and sani-
tizing sinks. Mount sinks and counters on
metal legs . A three-compartment, immersion-
type dishwashing machine may be substituted
for the sinks. Machine should provide heating
equipment to maintain required water tempera-
ture in each compartment.)

" Mixer Electric, table model, with 20-
quart bowl, whip, and beaters.

" Peeler

	

Electric, 15 Ib per minute capacity .
" Cook's Table with Utensil Rack Maple

top, about 30 by 96 in ., with two stainless-
steel drawers, mounted on metal legs . (Provide
three-bar steel utensil rack over the table.)

" Baker's Table Maple top, about 30 by
72 in ., with 6-in . curb at back and ends,
mounted on metal legs . (Provide tier of three
stainless-steel, watertight drawers and two
stainless-steel, rounded-bottom tilting bins .)

" Serving Counter Stainless-steel, 30 in .
wide, with lift-up section .

" Clean-Dish Storage Below serving coun-
ter. (Provide two shelves enclosed with dust-
proof and flytight doors, accessible from both
sides; cupboards and shelving for dustproof
and flytight storage of serving dishes, silver,
and condiments.)

" Poi-and-Pan Storage Shelving under ta-
bles and work counters .

" Wheeled Carts and Racks Desirable for
moving cartons, dirty dishes, or storing pots
and pans .

" Dry Storage Rodentproof room for dry
storage of foods, with shelf and floor space ar-
ranged for cartons and broken lots . (Space
depends on frequency of deliveries .)

" Commissary Shelving, worktables, and
counters for sorting, packaging, and setting
out packaged foods for issue to patrols or
individual Scouts . (Furnish desk or table for
commissary man . Provide ready access to
refrigeration and dry storage and to the out-
side . Porch is desirable at pickup counter .)

" Traffic Flow

	

Provide for the following in
kitchen wing :

1 . Efficient flow from unloading platform
to storage and refrigeration, to food
preparation, and to serving counter

2. Efficient flow from soiled-dish-receiving
counter to dishwashing-to clean dish
storage-to dining hall

3. "In" and "out" doors from dining hall
to serving counter with adequate space
for circulation

4. Closing doors or shutters for all open-
ings between kitchen and dining hall
to control noise

5. Work aisles 42 in . wide between range
and cook's table and between cook's
table and serving counter

6. Separation of dishwashing area from
food preparation area by means of
counters or wall

7. Adequate counter space for return of
most dirty dishes at one time

Recreation and Entertainment
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D1N1WG 200M
Fig . 18

	

Kitchen wing for central lodge . Six to eight troops, single camp .

A-1 Range

A-4

	

Refrigerator walk-in

A-5

	

Refrigerator, reach-in

A-6

	

Sink, vegetable : 24'' x 24'' x 12" deep

A-7

	

Sink, pof-and-pan : 30" x 30" x 15'' deep

A-8

	

Sinks and counter : I, wash, 2, rinse ; 3, disinfect

A-10

	

Water heater

A-11

	

Hof-wafer storage tank
A-12

	

Mixer-20-quart capacity
A-13 Peeler

A-14

	

Cook's table with utensil rack

A-15

	

Baker's table
A-16

	

Hood, grease filters, and exhaust fan

three sides of dining hall for easy move-
ment of campers

2 . Four-foot clear aisles for waiter traffic
from each table to serving and soiled-
dish counters

3 . Ample open area (at least 10 ft) around
serving doors and soiled-dish counter

4 .

	

Clear aisles (at least 4 ft wide) to all out-
side doors

(Folding chairs are desirable if dining hall is
to be used for other activities .)

" Fireplace

	

Desirable for atmosphere, but
not effective for heating whole area .

" Drinking Fountains Desirable . (Provide
also for supplying table water .)

"

	

Traffic Flow

	

Arrange for the following in
dining hall :

1 . Wide doors (opening out) on at least

Equipment and Layout-Dining Hell

	

The dining hall
should provide for the following :

" Tables Smooth top, with impervious
surface without cracks or raised edges 4 by
6 ft, each to seat eight for family-style dining .
(Folding tables are desirable if dining hall is to
be used for other activities .)

" Chairs or Benches Either are suitable .
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FARMSTEADS

Zone 2-Machinery Center

	

Shop, storage, and
related services that are relatively quiet, dry, and
odorfree are in Zone 2 . Consider screening the
center from family view.
Much of the driveway and farm court may be

in Zone 2 . Put fuel and chemical storage toward
the outer edge--near the machinery, but remov-
ing odors, fire danger, and some hazard to chil-
dren perhaps 200 ft from the home .

Zone 3-Grain, Feed, and Some Livestock

	

These
areas cause dust, noise, traffic and odor, and
are therefore moved another zone further from
the house .

Grain and feed handling and processing re-
quire electric power and good vehicle access . But,
keep heavy equipment, large dryers, and fire haz-
ard away from the house . Zone 3 is a compromise .

Small animal units may also be in Zone 3 ; that

2c . Farmstead north of the road .
A yood ,elation between house, wuullneak, Iweslo<;k
C(`nter anr1 roam ~')'id i5 cosy with this layout

For a farmstead with a family living area, place
the house at the center of the planning zones .
For a farmstead without a house, the farm court
is usually the center, because vehicles, materials,
and labor tend to work from the court . These
100-ft bands are activity zones, and they help
locate major activity areas, help preserve a desir-
able family living environment, and they encour-
age spreading the farmstead out, leaving space
for present operations and future expansion . See
Figs . 1 and 2 .

Zone 1-Family Living

	

Lawns, recreation space,
flower and vegetable gardens, and guest parking
are close to the house . Protect Zone 1 from noise,
odor, and dust as much as possible .

Farmstead Planning Handbook, Midwest Plan Service,
Iowa State University, Ames, Iowa, 1974 .

2a . Farmstead west of the road .
Some winter winds carne from the NW . Locate the
house as far west, and the livestock area as tar north,
as practical .

ZONE PLANNING

Zoning, as in Fig . l, is a useful tool in planning
new or remodeled farmsteads after the general
site has been selected . Although 100-ft-wide
zones are shown, wider ones are often desirable .

1 a . Four planning zones .
If the road is busy, or if a tree windbreak is between the
house and the road, set the house back further than
100'

1 b . Example: Livestock enterprise north of the road .
Major centers, living, Iivestock . Secondary centers : ma-
chinery, grain . One driveway serves all centers ; a
separate drive could serve a new large livestock unit .
The living area can be screened trom other areas, yet it
is convenient for family use, visitors, and observation .
Leave space near all areas for expansion .

tc . Example: Grain enterprise north of the road .
Major centers. living, grain . Locate machinery and supply
areas for convenience and accessibility .

Fig . 1 Farmstead planning zones. Zones help the
planner organize each activity relative to all other
activities, and to allow for each planning factor for
each activity. Each zone is 100 ft wide-less space
may lead to crowding, and wider zones ore often
desirable . The areas of the zones as shown are : Zone
1 = 0,7 acre; Zone 2 = 1 .6 acres ; Zone 3 = 2.3 acres ;
Zone 4 - 2 .8 acres . The first three zones include most
basic buildings and equipment and use about 4 .6
acres.

2d . Farmstead east of the road .
As in 2c, good layout is easy, assuming drainage and
other factors purrrut 111.1 arrangement .

26 . Farmstead south of the road .
Note that a curved drive avoids a straight cut through
the windbreak . Moving the house further south and the
livestock area NE is desirable . An alternate drive loco
hen makes a good layout if the house and machine
center can be reversed .

Fig. 2

	

Farmstead and main road relationships. Only major activity centers ore illustrated . Location within
the farmstead area is also determined by many other factors, such as drainage, electric and water
lines, sewage system, and topography.



climates . But, the house is SE of the livestock,
so some winter winds will carry odors to the living
area . If possible, plan the house further west or
southwest and the livestock center further north-
east.

In Fig. 2b a straight drive would permit north
and northwest winds to blow directly toward the
court. The layout can be improved by exchanging
the house and machinery centers and using the
alternate drive location shown.

In general, study prevailing wind directions .
Position the house so that fewest winds blow to-
ward it from the rest of the farmstead during
the times of the year when dust, noise, odors,
and insects are problems. Using the zones as de-
scribed, locate the other activity areas.

Zone planning applies to both cash grain and
livestock farms. A grain farm can become a live-
stock farm and vice versa, so allow for both grain
and livestock in your master design, to protect
future growth, efficiency, and sale value. Adjust-
ing to changes in health, labor supply, or econom-
ics can be difficult unless space is available for
expanded and new facilities .

Farmstead and Main Road

The illustrations in Fig . 2 show some of the prob-
lems encountered in designing o farmstead plan.
Prevailing winds are assumed from the NW or
W in winter, and from the NW, SW, and SE in
summer .

Fig. 2ashows space between buildings, an ade-
quate court, and a good windbreak for windy
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is, small animals or a small number of animals
may not seriously degrade family living . A live-
stock unit close to the house is convenient for
active management of maternity and nursery units
or for care of pet or hobby animals .

Zone 4-Malor livestock Facilities

	

A large unit,
whether confined to a building or on drylot, cre-
ates demand for adequate space, drainage,
waste management, access, loading facilities,
feed distribution, and other services. It also cre-
ates noise, dust, traffic, and odors. Space for
expansion is usually important . Locate major live-
stock production in Zone 4 or beyond .

Moving away from the old farmstead is fre-
quently the most economical, as well as satisfac-
tory, way to solve major expansion problems.
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All buildings should be arranged so that they
can be reached by truck. The service yard and
drives should allow plenty of room for traffic .
Buildings can be planned so that there are
large doors with plenty of head room and no
interior posts. If buildings are planned this
way then a tractor with a blade can clean live-
stock buildings and loading and unloading can
be a mechanical operation instead of back-
breaking labor. Figure 1 shows traffic flow .
A good farmstead plan takes advantage of

natural influences . The sun's movement from
east to west warms three sides of buildings
if they are laid out square with the compass.
Some buildings-such as corncribs, two-row
central farrowing, and stanchion barns need
the warmth or light of the sun on both the east
and west . For that reason they should be built
with the long axis north end south. Poultry
laying houses and one-row farrowing houses
usually face south and have most of the win-
dows on the south side (Fig . 2) .

Buildings can usually be placed so that they
will shield workers and animals from winter
wind without making it any harder to do the
chores . Putting major openings and windows
on the south and east will trap the sun's heat
and, thus, give additional protection from the
cold . The sun will also help to dry out livestock
buildings where too much moisture is often a
problem.
Service yards, barn lots, and farm structures

require well-drained locations . The service
area should, of course, drain away from the
farmhouse. Raised ground is ideal for a farm-
stead setting--giving scenic advantages as well
as good drainage-but a gentle slope in one
direction can often be developed effectively .

Rolling land can add interest to a farmstead
setting . And, if it is properly handled, it need
not interfere with the efficiency of operations .
An arrangement that follows the contour of the
land will make maintenance easier and will
improve appearance . Sometimes it may be
necessary to reduce the slope or improve drain-
age by grading.

Living Center

The farmhouse should be fitted into its sur-
roundings . Sunlight, direction of prevailing
summer and winter winds, views (both those
that already exist and those that can be devel-
oped), and location of the public road and drive-
way should all be considered (Fig . 3) .

If the doors are on the east or the south side
of the garage, you will have less trouble with
snow than if they are on the north or west .

Form Service Yard

A farm service yard makes it easy to get from
one activity center of the farmstead to another.
It reduces the number of gates necessary-or
does away with them entirely . It provides room
to maneuver farm machinery and helps make
the whole farmstead look more unified . The
space in the yard gives some fire protection

From Farm Arrangements, published by
the Boy Scouts of America . Fig . 3

Fig . 2

Fig . 1
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without increasing the distance that has to be
traveled from one building to another. Lights
near the center of the yard will illuminate the
approach to all buildings and lots (Fig . 4) .
The service yard should have direct access

to fields and to the road . Where the service
yard or lanes enter fields, cattle guards can
often be used to advantage instead of gates.
Notice the grate in the lane that discourages
cattle from crossing, but does not prevent
walking or driving a vehicle over it .
The service yard's dimensions, of course,

depend on the size of the farm and the number
of enterprises . Eighty feet or eight poles is the
minimum width needed where vehicles are to
be turned around, and a greater width is better .
The yard may be square, rectangular, L-

shaped, or of any other shape-just so it re-
mains uncluttered. Gravel or crushed rock is
desirable where traffic is heaviest . Other areas
should be sodded to improve the appearance .

Machinery Center

Keep farm machinery in a central storage build-
ing rather than distributed around the farm-
stead in driveways, small sheds, or leantos of
livestock buildings . An advantage of the ma-
chinery center is that it is more convenient
for making repairs and servicing equipment.
If the automobile is kept there, the building
should be closer to the house than would other-
wise be desirable .
Sometimes the machinery center may be

located along the lane to the fields . This is
desirable if space in the farmstead area is
limited or if all machinery traffic is confined
to lanes within the farm . The warehouse type
of building (with end doors) can be set just to
one side of the lane . The side-opening type
of structure needs to be at least 30 ft or 3 poles
from the lane for convenience in getting in and
out (Fig . 5) .

Unless room is allowed for expansion,
future shelter space may have to be separate.
A location that will allow an extension on one
end is desirable .

Grain Center

Usually grain is stored at the farmstead, al-
though some grain farms have cribs in a field
near a good market road . Storage at the farm-
stead reduces the chance of loss by theft
and is also more convenient if a substantial
amount of grain is fed on the farm (Fig . 6) .
A spot within the service yard is best

preferably near one side where there is ample
room for the use of elevators, trucks and wag-
ons. The grain center should be accessible
without opening -pates. If natural drying is
depended upon, a location where sunlight and
air can reach the walls of cribs is important.

The grain center itself may be a crib, a com-
bined crib and granary, or one or more grain
bins . Elevating, filling, and emptying equipment
can be arranged so that all grain is stored at
ground level . Bins may be placed either in a
circle around an elevator or in a straight line
along the service yard border (on livestock
farm, they may be next to the feeding area) .
When the grain center is combined with a

feeding center, space should be allowed for
a structure to house feed-processing equip-
ment . If the grain center has been properly
related to the feeding center, the feed can be
easily fed to the livestock .

Feeding Center

On livestock farms the grain storage and pro-
cessing center that has been described should Fig. 7

FIg . 6

Fig . 5

Fig . 4
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be one of the units making up the feeding cen-
ter. Shelters for one or more classes of live-
stock, storage units for feed and bedding, lots,
and feeding floors would also be included .
Putting grain storage close to these other struc-
tures will, of course, save labor . Precautions
against lightning and spontaneous combustion
will help to take care of any increased fire
hazard (Fig . 7) .

In arranging the feeding center, take into
account both sunlight direction and the direc-
tion of prevailing winds. Protection from winter
wind is, of course, important--at the same time
sheltered areas should get as much sunlight
as possible . The center should be located so
that the prevailing summer wind carries live .
stock odors away from the living area .

Structures for storing hay, silage, and bed-
ding should be easy to get to from the service
yard . Filling them will then be more convenient .
For greater convenience, arrange the feeding
area so that it does not have to be entered when
grain is being unloaded for storage.

Paved feed lots are highly recommended.
Feed lots for both cattle and hogs are best
located near the feed storage and processing
center . This is not always possible, however,
when existing arrangements are being adapted
for modern feeding equipment. In such a situ-
ation a mechanical conveyor or a blower-pipe
arrangement might be used to move feed to
bunks some distance away from the immediate
feed center .

Dairy Center

Dairy structures (loose-housing or stanchion
barn systems) should be on the side of the
service yard closest to lanes and pastures .
The most compact system uses the stan-

chion barn . Usually, the long axis of the barn
is north and south so that sunlight will strike
both sides of the building . Exceptions, how-
ever, present no serious difficulties . The milk
house or milk room is preferably located near
the middle of the stanchion area and on the
service yard side. Sometimes a short driveway
from the service yard to the milk room may be
necessary. For efficiency in feeding, the silo
and feed room should also be about halfway
from each end of the stanchion lines-usually
on the side opposite the milk room . Where
possible, the silo and feed storage should be
accessible from the service yard, but this is
less important than access to the milk room
if a choice must be made (Figs. a and 9) .
The loose-housing system consists of sev-

eral units: a feeding area and hay storage, a
bedded area and bedding storage, a milking
unit with feed bin, and a milkhouse. It is less
expensive to build but takes more space. These
units should be arranged to allow sunlight in
the bedded area while shielding the space from
winter wind . An L-shape arrangement can often
be formed with one side of the L made up of
the bedded area and bedding storage . The other
side would consist of the feeding area and hay
storage. Sometimes the location of the ser-
vice yard may make a straight-line arrangement
desirable, although such an arrangement gives
less wind protection than the L-shape. Doors
to hay and bedding storage should be acces-
sible from the service yard or from a lane lead-
ing to the yard .
The bunker silo is supplied and packed by

tractor . Silage is protected by a waterproof
covering that is rolled back gradually to per-
mit feeding all across one end.
The milking unit should be located between

the bedding and feeding areas. To reduce steps,
the milk house should be near the milking
unit . With pipeline equipment, it is important Fig . 10

Fig . 9

Fig . 8
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Fig . 12

roofs are steep enough to keep snow from
accumulating . Poultry and livestock sensitive
to heat should not be kept in these buildings
during the summer .

For satisfactory protection, trees should be
in three rows 14 ft apart . A permanent fence
around the windbreak is essential to keep out
livestock and poultry . It should be at least 6
ft from the rows of trees, making the total
minimum width 40 ft or 4 poles . Length of the
windbreak depends largely upon the size and
shape of the farmstead . It is often desirable
to extend the windbreak 5 to 10 poles past
the area needing protection .

While the windbreak will ordinarily follow
the straight lines of field and lot boundaries,
a diagonal or curved line may sometimes be
desirable . For example, where the land surface
slopes sharply to the northwest away from the
farmstead area, planting the trees on the con-
tour will place them higher on the slope, giving
earlier protection . Or it may be possible to
avoid a poorly drained area with a curve or
diagonal arrangement .

For the best protection, the windbreak
should be continuous end uninterrupted . So if
possible, access to fields on the north and west
should be at either end of the windbreak . If a
lane through the windbreak is necessary, open
gaps should be avoided, especially at the criti-
cal northwest corner . If the lane logically fits
here, and principal traffic is to the north, the
north-south strip should extend about 5 poles
beyond the east-west strip . This arrangement
will protect the opening from all winds of
the northwest quarter except those in the
north .

If it is necessary to have a gap at some point
along the strip, the corner section should be
farther from the farmstead than the end sec-
tion . This arrangement is advantageous for a
farmstead that narrows toward the east or
south .

feeding area . Direct access to the well from
the service yard is desirable but not necessary .
The leader supplying electricity to the pump

should come directly from the meter . In laying
out the water system, it is important to keep
lines as short and straight as possible . A pipe-
line run straight to the barn from the storage
tank, with side branches to the poultry house,
hog house, pastures, shop, and garden is prac-
tical in most situations (Fig . 11 ) .
A modern sewage disposal system consists

of the house sewer, septic tank, and a disposal
field . The sewer line from the house to the
septic tank, as well as the line to the distribu-
tion box, must be watertight and rootproof .
The disposal area should be on open ground,
generally out of range of tree roots .

Windbreak
Good planning guards against winter winds .
Because the winter wind is normally from the
northwest, the windbreak of trees should be
planted on the north and west sides of the
farmstead (Fig . 12) .
On level or nearly level land, the ideal dis-

tance between windbreak and areas requiring
the most protection such as house, livestock
shelter, and feeding areas--is about 150 ft or
15 poles . The maximum distance is 300 ft or
30 poles . Since the zone of noticeable protec-
tion is equal to about ten times the height of
the trees, they would have to be 30 ft high
before giving protection to areas 300 ft away .

At the same time the windbreak should not
be closer than 5 poles to commonly used areas,
and 8 or 10 poles would be better . Snow may
accumulate in the immediate lee of the wind-
break, particularly during the early years of
planting . Also, air movement in summer is poor
as soon as the trees grow tall enough to give
protection . Buildings infrequently used in win-
ter may stand near the windbreak, provided

to locate the milk house so that a minimum of
piping is required .

Poultry Center
The following suggestions are made for typical
faun poultry enterprises--not commercial
poultry establishments (Fig . 10) .
Provide a definite poultry center rather than

allow a run-of-the-farmstead arrangement . As
a general rule, it should be where the prevail-
ing summer wind will carry odors and feathers
away from the living area rather than toward
it . Other than that, the location will depend
on the system of handling the flock .
Adult stock should be confined to the house

or at least kept in a fenced yard . If you use a
poultry yard, you may wish to rotate it with
the garden . This system has advantages for
sanitation as well as for productive gardening .
But never apply poultry manure during the
gardening year .
When poultry is confined, the house should

be readily accessible from the service yard .
Often a good location is next to the border of
the service yard, provided there is enough
space to allow for future expansion of the
poultry house .
Unless the operation is large enough to jus-

tify storing feed within the poultry house, the
house should be fairly close to the feed center.
A southern exposure that will admit the maxi-
mum amount of sunlight is also important .
Water should be piped into the house .

Power, Water, and Sanitation Facilities
A well located in the living area of the form is
desirable from a sanitary standpoint, since
the house should be on the best-drained area
of the farmstead . You may, however, prefer a
location closer to the center of water consump-
tion or between the house and the livestock
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animal quarters . Durable, waterproof, fire-
resistant seamless materials are most desirable
for interior surfaces . Points and glazes, in
addition to being highly resistant to chemical
solvents, cleaning agents, and scrubbing,
should be highly resistant to high-pressure
sprays and impact .

1 . Corridors Corridors should be at least 7 ft
wide to permit easy flow of personnel end
equipment . The floor-wall junction should be
cowed to facilitate cleaning . Provisions should
be made for curbs or guardrails or for bumpers
on equipment to protect the walls from dam-
age. Exposed corners should be protected by
reinforcing them with steel, or another durable
material up to a height of 6 ft . Corridors leading
to dog kennels should be provided with a noise
trap such as a double-door entry lock . Where-
ever possible, access to utilities such as water-
lines, drainpipes, and electrical connections
should be through service panels or shafts
located in the corridors outside the animal
rooms.

2. Animal Room Doors Animal room doors
should swing toward the corridor only if there
is a recessed vestibule . They should be at least
42 in . wide and no less than 84 in . high to per-
mit easy passage of racks and equipment. The
doors should fit tightly within the frames and
sills, and the frames should be completely
sealed to provide a barrier against the entrance
or harboring of vermin . Metal or metal-covered
doors are preferable . They should be equipped
with kickplates and be self-closing . Recessed
handles are recommended. Viewing windows
are desirable .

3. Exterior Windows Exterior windows and
skylights are not needed in the animal rooms if
adequate ventilation and lights are provided .
If windows are provided, it is preferable that
they be nonopening, without sills or horizontal
surfaces where dust can collect, of an in-
sulating construction (in areas of temperature
extremes), and sealed with a material that will
withstand repeated washing and disinfecting .
If windows are opened for ventilation pur-
poses, effective screening is essential .

4. Floors Floors should be smooth, water-
proof, nonabsorbent, nonslip, wear resistant,
acid and solvent resistant, capable of being
scrubbed with detergents and disinfectants,
and capable of supporting racks, equipment,
and storage areas without gouging, cracking,
or pitting . Depending upon the functions
carried on in specific areas, the materials
specified should be of a monolithic nature or
should have a minimum of joints . Some mate-
rials that have proven satisfactory are ter-
razzo, cupric oxychloride cement, smooth
hard-surfaced concrete, neoprene terrazzo,
and special hardened rubber-base aggregates .
A continuous waterproof membrane should be
provided . Where sills are installed at the en-
trance to the room, they should be designed
so as to allow for the passage of equipment.

5. Wells Walls should be monolithic, water-
proof, painted, glazed or smooth, free of cracks
or imperfect junctures at the door, ceiling,

elude such activities as cage washing and
sterilization, storage, diagnostic laboratory
and office activities, receiving and quarantining
of animals, end refuse disposal .
2. Where an animal facility is 1,000 sq ft or

less in size, it may be possibly to carry out the
service functions in an area that serves other
activities as well . However, a separate facility
should be available for washing and sanitizing
animal cages .

3. In a facility up to 10,000 sq ft in size,
separate rooms or areas should be provided
for the following service activities :
a . Receipt and quarantine of newly received

animals
b. Receipt and storage of animal food and

supplies, including refrigeration
c . Cleaning, sanitizing, and storage of cages

and equipment
d. Incinerator or protected area for refuse
a. Lavatory facilities for personnel
f. Office for supervisory and administrative

personnel
g. Laboratory facilities
4. In institutions having several separate

animal housing facilities, or one large area,
which total more than 10,000 aq ft, rooms or
areas should be provided for all of the service
functions listed in item 3 above. In addition,
clinical laboratory facilities should be provided
for the diagnosing of animal diseases .
Some duplication of service areas may be re-

quired if the animal facilities are widely dis-
persed .

Physical Relationship of Animal Facilities to
Research or Teaching Laboratories

Animal housing areas support research and
teaching laboratories . Good animal husbandry
and human comfort require physical separation
of animal facilities and human occupancy areas
such as offices and laboratories . This can be
accomplished by locating the animal quarters
in a separate wing or on a separate floor in a
multistory building, or by providing a separate
building for animal housing. A one-story
building for animal housing permits the most
efficient and economical animal care opera-
tion, since vertical transport is avoided ; how-
ever, this may be the least desirable choice for
the research workers because of inaccessi-
bility to their laboratories . Efficiency and
economy in utilization of the research workers'
time must be considered in planning animal
facilities . Careful planning should make it pos-
sible to locate the animal areas adjacent to or
near the laboratory areas ; but they should be
physically separated from the laboratories by
barriers such as entry locks, separate corri-
dors, or separate floors .
Many institutions have recently acquired and

developed farm type facilities . These are useful
for conditioning, isolation, quarantine, and
long-term housing and maintenance of large
domestic animals .

Construction Guidelines

Maintenance costs as well as initial construc-
tion costs should be considered when selecting
building materials, and these materials should
facilitate efficient and hygienic operation of the

The physical condition and design of animal
facilities to a great extent determine the effi-
ciency and economy of their operation and
greatly influence standards for animal care .
A well-designed, properly maintained facility
is an essential element in good animal care .

Functional Areas

The design, scope, and size of an animal facil-
ity depend on the nature of the research activ-
ities to be conducted therein, the number of
animals to be housed, the requirements, for
flexibility in the housing of different species,
its physical relationship to the rest of the insti-
tution, and its geographical location . The fol-
lowing functional areas are considered essen-
tial in a modern animal facility :

1 . A separate building, a separate wing, one
or more floors, or separate rooms where ani-
mals can be housed apart from areas of human
occupancy. A sufficient number of animal
rooms or areas are required to assure sep-
aration of species when necessary, or isolation
of individual projects ; to provide for the re-
ceipt, quarantine, and isolation of animals;
and to provide for their routine and special-
ized housing .
2 . Specialized laboratories or areas contig-

uous with or near the animal housing areas for
activities such as surgery; necropsy ; intensive
postsurgical care ; radiography ; preparation of
special diets; and the diagnosis, treatment,
and control of laboratory animal diseases . If
radioisotopes, toxic substances, or pathogens
are to be used, special facilities or areas must
be provided .
3. Receiving and storage areas for food,

bedding, supplies, and equipment.
4. An office for the administration, super-

vision and direction of the facility .
5. Showers, sinks, lockers, and toilets for

personnel.
6. An area for washing and sterilizing equip-

ment and supplies .
Depending upon the volume of work, a well-

equipped cleaning area includes facilities such
as a cage-washing machine; a bottle- or glass-
ware-washing machine ; a rack-washing ma-
chine or area ; a waste can-washing machine
or area ; a utility sink ; an autoclave for equip-
ment, food, and bedding; and separate areas
for holding soiled and clean equipment.

T. An incinerator capable of burning all
animal waste and refuse, or facilities for safe
and sanitary storage of such waste prior to
removal .

8. An area suitable for food consumption
should be provided if personnel regularly eat
in the facilities that house animals.

Service Areas in Relation to the Total Size of
the Animal Facilities

1 . An area or areas equal in square feet to at
least 25 percent of the animal housing space
should be set aside for the service functions
of the animal facility . The service functions in-

Guide for Laboratory Animal Facilities and
Care, National Institute of Health, Department
of Health, Education, and Welfare, Washington,
D C , 1968



Suggested Space for the Routine Housing of Laboratory Animals

and of relative humidity within 5 percent, using
100 percent fresh air at all times, may be re-
quired for certain experiments . Such controls
may be essential, for example, where precise
environmental studies are in progress. Record-
ing devices for temperature end humidity
should be installed in such rooms, together
with a failure alarm system that may control
utilities and air supply . The sensing elements
should be placed et approximately the average
level of the animal cage floors,
d. If smell animals (for example, dogs and

rabbits) are housed outdoors with no access to
indoor facilities, provisions to aid their natural
temperature regulation are essential . When the
ambient temperature falls below 50 ° F, some
form of shelter end clean nesting materials
should be provided . Materials such as shav-
ings, straw, or paper can be used . When the
ambient temperature exceeds 85 ° F, shade
must be available and animals should be able
to burrow or lie on materials several degrees
cooler than the surrounding air .

8 . Power and Lighting The electrical system
should provide ample lighting, sufficient power
outlets, safety provisions (such as explosion-
proof outlets in rooms where volatile, ex-
plosive anesthetics may be used), and water-
proof outlets where water is used in cleaning .

b. Ideally, a system should permit individual
adjustments within i'2 ° F for any temperature
within a range of 85 ° to 85'F . The relative
humidity should be maintained year round
within a range of 30 to 70 percent, according
to the needs of the species being maintained .
A mechanical ventilation system is necessary
in most indoor facilities to meet these require-
ments . Air conditioning is highly recommended
since it promotes environmental stability .
Temperature and humidity should be controlled
individually in each animal room or groups of
rooms serving a common purpose . The animal
facility end human occupancy areas should
be ventilated separately . The system should
provide frequent changes of room air without
drafts . Ten to fifteen changes per hour are
recommended . There should be no recircula-
tion of room air unless it has been filtered to
remove contaminants . An acceptable alterna-
tive is to provide zone control with limited re-
circulation of room air . Operation of the system
at 74 " -!' 4 ` F and 50 ± 20 percent relative
humidity, using 100 percent fresh air during
temperate weather and 50 percent fresh air
during periods of temperature extremes is ac-
ceptable for situations where routine housing
of animals is the primary requirement .

c . Maintenance of e given room temperature
within even closer tolerances, such as ± 1 ° F,

corners, or utility penetrations . Materials
should be acid or solvent resistant, capable of
withstanding scrubbing with detergents and
disinfectants . The wells must be capable of
withstanding water under high pressure . Pro-
vision should be made to protect walls from
damage by movable equipment .

6 . Ceilings Ceilings formed by the concrete
floor above are satisfactory if properly
smoothed, sealed, and painted . Furred ceilings
of plaster or fire code plasterboard should be
sealed and painted with a washable finish . Ex-
posed pipes and fixtures at ceiling level are un-
desirable, especially in nonhuman primate
rooms, because of the problems created by
escaped animals .

7 . Ventilation, Temperature, and Humidity Control
a . Effective ventilation is necessary to main-

tain a low concentration of atmospheric con-
taminants, such as odors or microorganisms,
to regulate room temperature end to promote
comfort . Important factors for proper ventila-
tion are temperature, humidity, and air move-
ment . The ability to maintain odorless facili-
ties depends upon the number and species of
animals housed, and the sanitation practices,
as well as upon a properly designed ventila-
tion system .
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Species
Weight or

age

Type of
housing Width

Overall size
(inches)

Depth Height

Number
of

animals

Housing
area/animal

Sri ft Sq in .

Dogs' . . . . . . . . Up to 15 kg Pen or run 48 72 3 8

15 to 30 kg Pen or run 48 72 2 12

Over 30 kg Pen or run 48 72 1 24

Up to 15 kg Cage 36 32 32 1 8

15 to 30 kg Cage 48 36 36 1 12

Over 30 kg Cage Refer to footnote 1

Cats . . . . . . . . . . . . Up to 4 kg Cage 18 24 24 1 3

Over 4 kg Cage 24 24 24 1 4

Group cage 36 48 72 3-6 2-4

or pen

Nonhuman Up to 1 kg Cage 18 10 18 1-2 0 .8-1 .2

primatest 1-3 kg Cage 24 18 24 1-2 1 .5-3

4-6 kg Cage 24 24 30 1-2 2-4

6-10 kg Cage 30 30 36 1 6

Over 10 kg Cage 36 30 48 1 7 .5

Rabbits . . . . . . . . . . Up to 4 kg Cage 18 24 16 1-2 1 .5-3

4-5 kg Cage 24 24 16 1 4

Guinea pigs . . . . . . . Up to 350 g Individual 8 12 8 1 96

cage

Over 350 g Individual 12 12 8 1 . . . 144

cage
Up to 350 g Group cage 14 20 8 2-4 . . . . . . 70-140

Over 350 g Group cage 18 20 8 2-4 90-180

Hamsters . . . . . . . , Individual 8 12 8 1-6 16-96

cage
Group cage 14 20 8 Up to 10 . . . . 28 or

more

Rats . . . . . . . . . . . . 150-250 8 Individual 8 12 8 1-3 32-96

cage
Group cage 14 20 8 4-10 . . . . 28-70

Mice . . . . . . . . . . . . 20 g Smell group 8 12 5 5-10 . . 10-20

Large group 12 18 5 10-20 11-22

cage

Chickens . . . . . . Individual 8 18 21 1 1

(adultl$ cage

Group cage 36 24 24 2-4 1 .5-3 .0



Miscellaneous

ANIMAL FACILITY, LABORATORY

that it can be kept clean end free of vermin .
Adequate space for storing equipment is es-

sential . This is an effective way to prevent

clutter in animal rooms . All storage areas
should be kept clean .

11 . Noise Control

	

Noise, both from the animals

and animal-care routines, is inherent in the

operation of animal facilities . Noise may be

undesirable because of its effect on personnel

and on the animals themselves . Inasmuch as
background and "operational" noise are an
environmental factor in the control of animal
experiments, they should be considered in the

design of animal facilities .
Ordinarily, species such as rats, mice,

guinea pigs, cats, and hamsters do not create

a disturbing amount of noise in animal facili-

ties . Noise from a monkey colony can be

troublesome, and, invariably, dogs are the

cause of unwelcome noise . Barking is dis-

turbing to personnel working inside and out-

side of the animal facilities. It may also pose

important public relations problems if there

are residences near the laboratory.
The physical separation of human and animal

occupancy areas is the best way to minimize

all disturbances to laboratory personnel from
the sounds of animals and animal-care rou-
tines .

9 . Drainage

	

All waste fixtures and equipment
should be connected to soil and waste pipes
through traps . If floor drains are used, the
drainpipes should not be less than 4 in . i n
diameter . In heavy-use areas such as dog ken-
nels, drains at least 6 in, in diameter are rec-

ommended . A flushing drain, much like an

ordinary toilet bowl, set in the floor, is an ef-

fective aid in the disposal of solid waste . A
porous trap bucket to screen out solid waste

provides an effective alternative to removal

of solid materials through the drain . All drain-

pipes should have short runs to the main, or

they should be steeply pitched from the

opening . When drains are not in use they
should be capped and sealed to prevent any

backflow of sewer gases . Lockable drain
covers are useful in preventing use of the
drains for disposal of materials which should
be swept up and removed by other means .

Floor drains are not essential in animal
rooms for species such as rats, mice, or

hamsters . Floors in such rooms can be main-

tained satisfactorily by wet vacuuming, or by
sweeping and mopping with appropriate disin-
fectants or cleaning compounds . The recom-
mended minimum pitch of floors, where floor
drains are used, is 'A in . per foot . Proper
pitching of the floor is an essential element in
establishing good drainage in animal rooms ;

particular attention should be paid to this de-
tail in planning animal facilities .

10 . Storage Areas : Food and Bedding, Refuse, Equip-
ment In areas where delivery schedules are
reliable, the amount of space required for food
and bedding storage can be held to a minimum .
The best utilization is achieved by maintaining
constant turnover .
Bulk supplies of food and bedding should

not be stored in animal rooms . A separate area
or room should be available in which food and
bedding can be stored off the floor on pallets,
racks, or carts . A continuing pest control pro-
gram is essential . It is most desirable for the
storage areas to be verminproof .

Food storage areas should be physically
separated from refuse areas. Temperatures in
the storage rooms may be the ambient tempera-
ture . However, it is good practice to hold
packaged animal feeds (pellet rations) at 50" F
or less . Refrigerated storage should be avail-

able for meats, fruits, vegetables, and other

perishable items .
Separate storage for animal waste and dead

animals is essential . Refuse storage areas

should preferably be kept below 45' F to re-

duce putrefaction of waste or animal carcasses .

Obnoxious materials should be covered or

packaged . The area should be constructed so

Suggested Space for the Routine Housing of Laboratory Animals (Continued)

These recommendations may require modifications according to the body conformations of particular breeds . As a further general guide, the cage

dimensions should be : la) the height of the dog at the withers, plus at least 6 in . (height) ; IN the length of the dog from the tip of the nose to the base

of the tail, plus at least 6 in . (width and depth) .
t These recommendations may require modifications according to the body conformations of particular species .

*Provide ample head room to stand erect without crouching .
~ Loose housing is outdoor housing that includes an open shed for shelter .

Species

Weight or

age

Type of
housing Width

Overall size
(inches)
- --
Depth Height

Number
of

animals

Housing
Arealenimel

Sit ft Sq in .

Pigeons . . . . . . . . . 0 .5-0 .8 kg cage 30 30 15 5-7 . . . 130-180

Small birds . . . . . . . . 100-130 8 Cage 6 10 6 1-2 . . . . . 30-80

100-130 g Group cage 24 30 6 24 . . . . 30

Cattle (adult) . . . . 350 kg Stanchion 42 56 1

450 kg Stanchion 45 60 1

550 kg Stanchion 48 64 1

650 kg Stanchion 51 BB 1

750 kg Stanchion 54 72 1

550 kg Pen 120 144 . . 1 120

850 kg Pen 120 168 . . 1 140

750 kg Pen 120 180 1 150

Cattle (calves) . 50-75 kg Pen 48 72 1 24

1 yt-10 mo Group pens . . Up to 10 20-25

Over 10 Group pens . . . . . . Up to 10 30-40

mo

Cattle (adult) . . . Loose . . . . . 50-80

housinuT

Horses . .
.

. . 500-750 kg Tie stall 66 96 . . 1 44

500-750 kg Pen 144 144 1 144

Sheep and
goats . . . Pen 15-22

Female with
young .. . . . . . . . . . . . . . . Pen 20-30

Adult male . . . . . . . . . . . . . . . Pen 1 20-30

Hogs
Adult sow . . . . . . . . . . . . . . . Pen 1 25-40

Sow with

pigs . . . Pen 1 48-88

Adult boars . . . . . . . . . . . . . . . Pen 1 30-80

1B-45 kg Pen . . . ' . 6-12

45-100 kg Pen 12-16



consideration must be made for their restraint
and confinement .

Space Recommendations for Laboratory Animals

The size of a cage, pen, or run, and the number
of animals to be housed in each, are matters of
professional judgment . The recommendations
in the preceding table are based on the beat
available information concerning reason-
able space allocations for the routine housing
of animals in experiments . They are included
here as a guide, recognizing that it is impos-
sible to delineate cage sizes with greater pre-
cision due to varied research requirements . As
has been implied the adequacy of the housing
system must be under continuous review .
More detailed housing standards for laboratory
animals are available from the Institute of
Laboratory Animal Resources, National Acad-
emy of Sciences-National Research Council .

e . Insulation of walls and ceilings where
necessary .

f . Ventilation with installation of proper
vents and provisions for dissipation of steam.

g . Access doors of sufficient width to assure
free movement of equipment .

Large Animals

For general purposes, large animals are de-
fined as domestic animals, such as horses,
sheep, cows, goats, and pigs .

Conventionally, these animals are housed in
pens and barns . Even when ambient tempera-
tures fall below freezing, most large animals
prefer to remain outdoors if adequate feed,
water, bedding, and shelter are available .

The housing of large, domestic animals in
an urban research facility will parallel in many
respects the housing of other laboratory ani-
mals . Because of their size, however, special

12 . Facilities lot Washing and Sterilizing Equipment
and Supplies An area for washing end sterili-
zation is essential to keep equipment physically
clean, reduce obnoxious odors, minimize the
spread of infectious diseases, and provide for
the comfort of experimental animals . Washing
and sterilizing are best done outside of the
animal rooms in an area specifically designed
for the purpose and centrally located, if pos-
sible . Consideration should be given to such
factors as :

a . Location with respect to animal rooms,
traffic flow that separates "clean" and "dirty"
areas, elevators, ease of access, and disposal
of waste .

b . Soundproofing .
c . Utilities such as hot and cold water,

steam, floor drains, and electric power.
d . Proximity to cage and equipment storage

areas . It is essential to provide separate
holding areas for soiled and clean equipment .

Miscellaneous

ANIMAL FACILITY, LABORATORY



Miscellaneous

GREENHOUSES

lying ground has a tendency to flood during
thawing out periods.
And for obvious reasons greenhouses should

not be located adjacent to playgrounds or
playing fields .

storage areas should be avoided because
plants are sensitive to ethylene . If greenhouses
are to be near other buildings, avoid if possible
dark paved surfaces and heat-absorbing walls,
which contribute to summer heat buildup . Low-

A greenhouse must be so designed that it
admits the greatest possible amount of avail .
able light .
The structural system, therefore, must be

minimal in bulk, yet strong enough to support
the weight of the glazing system . Site selec-
tion, building orientation, and roof pitch must
all be considered with this in mind . While the
glazing medium selected must be capable of
high light transmission, it must also be of a
weight and kind and be framed so that break-
age is a minimal hazard .

A greenhouse is a transparent structure and
cannot be insulated, so solar heat gain and heat
loss are factors that must be considered . In
spite of the difficulties inherent in the type of
structure, temperature and humidity must be
controlled to within a degree and a half in some
cases . Then, too, plant requirements vary from
dawn to dusk to dawn, and from one stage of
plant growth to another .
A temperature control system specifically

designed for horticultural applications (rather
than conventional heating end cooling systems)
must be installed in the greenhouse to create
and maintain correct environmental conditions
in a consistent manner .
There must be a means of introducing fresh

air into the greenhouse on demand, and
circulating it in an even pattern so that tempera-
ture and humidity levels are uniform through-
out the house .

Instead of simple fenestration the green-
house must be supplied with some type of
ventilating sash and/or a system by which air
is introduced by negative pressure and dis-
tributed through transparent ductwork, such
ventilating systems being thermostatically con-
trolled .

Greenhouses are sometimes used for other
purposes than plant production alone . Some
are also teaching labs, research stations, or
display houses . Some must have greater degree
of aesthetic appeal then others, or conform to
existing architecture .

While good light exposure, unpolluted air,
and free-draining soil areall basic requirements
of a plant-growing environment, greenhouses
often have to be sited on crowded campuses
and in industrial areas .

While the greenhouse designer does not
always have a free choice when it comes to
site selection, some requirements are indis-
pensable .

For instance, the greenhouse site should not
be shaded by buildings or trees . Good natural
exposure is preferable to a site where hills cut
off late afternoon sun . A windbreak 100 or
more feet away in the direction of the pre-
vailing wind can help reduce heating costs .
Avoid sites downwind of a heating plant or

incinerator stack, or where toxic fumes from
chemical laboratories can be drawn into the
greenhouses . Proximity to fruit or vegetable

The Greenhouse Design Manual, Ickes-
Braun Glasshouses, Inc ., Deerfield, Ill ., 1971 .

Greenhouse Guidelines

Function of Greenhouse

Greenhouse greenhouse design

for use by operation considerations

High Growing and/or maintaining smell Space-10 sq ft per student enrolled in

school number of plant specimens for obser . course . Requires consistent, day-to-day

vation . control of enviro nment .

Vocational ` Providing basic experience in com- Space-20 sq ft per student enrolled in

school mercial crop production, course . Greenhouse should be small-scale

edition of commercial operation with three
separate temperature zones : 50-55° min .,

60° min ., & B5+° min .

Liberal arts Growing and/or maintaining plant Space-10 sq ft per student using dept Of-

college, university specimens . Simple research projects ten greenhouse is part of Science Building

involving small number of plants . complex end must conform to other architec-
ture or site . Many configurations p ossible.

Agricultural Simulating commercial production of Space-100-1- sq ft per student in dept . Lay-

colleges plant materials. Propagating and fin- out, f4cilities, equipment, controls should be

ishing zones . One or more crops, such designed for horticultural applications and

as cut flowers, pot plants, vegetables, equal to those used by commercial growers .

ornamentals, etc .

Scientific Complex research projects involving Space-Varies frOm 250 sq ft up per growth

research numerous plants, multiple comport- chamber or compartment, depending on type

ments for separate climates, precise of research.
date recording . May require separate
cluster of working greenhouses for
major research projects .

Public Display of plant collections . Usually Space- 1 Y, acres per million population .

conservatory provides three climates-tropic, temper- Provide 40,000 sq ft working greenhouses

ate, arid . May require separate cluster to 20,000 sq ft display area . Display build-

of working greenhouses for plant pro- ings are enhanced by acrylic glazing, de-

duction . Municipal conservatories of- sign-oriented structural systems . Criteria for

ten grow plant materIals for all civic working greenhouses same as for commer-

planted areas, cial .

Commercial Actual production of plant materials. Space-40,000 sq ft min for profit . Glaze

growing operation May include all stages from piopage- with glass, fiber glass, combination, use

ting to finishing of single or multiple sloping or curved roof profile. Provide 1,000
crops. sq ft service area for 6,000 sq ft growing

area, Maximum environmental control IUSti-

tied on basis of increased profitability . Sin-

gle or multiple units, compartmentalized or

open ridge end furrow .

Hobby Growing and/or maintaining small Space-100 sq ft min . Smell prefabricated

gardening plant collections, forcing bulbs, rooting bldg . with environment package provides

seedings, etc . neat-appearing, horticulturally adequate
unit.
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at a time . The use of all-pelleted feed lessens
storage-space requirements .

Large Horse-Breeding Establishments Large es-
tablishments need specially designed buildings for
different purposes. They are as follows :

1 . Broodmare and foaling born, This can be
a rectangular building either with a central aisle
and a row of stalls along each side or with two
rows of stalls back to back surrounded by an
alley or runway, i .e � of the "island" type . Most
broodmare stalls are 12 ft square, although they
may be up to 16 ft square . A stall 16 ft square
is desirable for foaling . A broodmare barn needs
an office for records; toilet facilities; hot water
supply ; veterinary supply room; tack room ; and
storage space for hay, bedding, and grain .

2 . Stallion barn . This barn provides quarters
for one or more stallions . It should have a small
tack and equipment room, and it may or may
not have feed storage . The stalls should be 14
ft square .

Provide a paddock near the barn or, if possible,
adjacent to it . The paddock can be any shape,
but each side should be at least 300 ft long .

ings . Broadly speaking, horse barns are designed
to serve (1) small horse establishments that have
one to a few animals, (2) large horse-breeding
establishments, or (3) riding, training, and board-
ing stables .

Various types and sizes of stalls and sheds
are used in horse barns . However, in all types
except the breeding shed, ceilings should be 9
ft high and doors should be S ft high and 4 ft
wide . The breeding shed should have a ceiling
15 to 20 ft high and a door wide enough to
permit entrance of vehicles .

The recommended plans for different kinds of
horse barns are as follows .

Small Horse Establishments These horse barns
are for housing pleasure horses or ponies or rais-
ing a few foals (Fig . 1) . Box stalls should be 12
ft square and tie stalls should be 5 ft wide and
10 or 12 ft long .

Build the stalls in a row and provide a combina-
tion tack and feed room for units with one or
two stalls . Use separate tack and feed rooms
for units with three or more stalls . Generally, not
more than a 1-month supply of feed is stored

Properly designed, constructed, and arranged
horse buildings and equipment give increased ani-
mal comfort and performance, greater efficiency
in the use of feed, and less expenditure of labor
in the care of horses . Also, attractive barns add
to the beauty of the landscape . In serving these
purposes, barns need not be elaborate or expen-
sive .

BUILDINGS

The primary reasons for having horse buildings
are (1) to provide a place in which to confine
horses and store feed and tack and (2) to modify
the environment by controlling temperature, hu-
midity, and other factors.

Types and Sizes of Horse Barns

Needs for housing horses and storage of materials
vary according to the intended use of the build-

Breeding and Raising Horses, Agriculture Handbook
#394, U .S . Dept . of Agriculture, Washington, D .C .,
1972.

Fig . I

	

Horse barn floor plan . Barn has two box stalls, a feed room, and tack room.
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delivery of feed and bedding, and removal of
manure .

Dryness Barns should be on high ground so
water will drain away from them .

Expandable design

	

Barns should be designed so
they are easy to expand if and when the time
comes. Often a building can be lengthened pro-
vided no other structures or utilities interfere .

Water and electricity Water and electricity
should be available and convenient to use .

Controlled environment

	

Barns should be built to
modify winter and summer temperatures ; main-
tain acceptable humidity and ventilation ; mini-
mize stress on the horses' nerves ; and protect
horses from rain, snow, sun, and wind .

Reasonable cost

	

Initial cost is important but dur-
ability and maintenance should be considered,
as well as such intangible values as pride and
satisfaction in the buildings and advertising value.

Adequate space

	

Too little space may jeopardize
the health and well-being of horses, but too much
space means unnecessary expense.

Storage areas

	

Storage space for feed, bedding,
and tack should be provided in the building where
they are used .

Attractiveness An attractive horse barn in-
creases the sale value of the property . A horse
barn will have aesthetic value if it has good pro-
portions and is in harmony with the natural sur-
roundings .

MInImum fire risk

	

Theuse of fire-resistant materi-
als gives added protection to horses . Also, fire-
retarding points and sprays may be used .

Safety Projections that might injure horses
should be removed. Feeding and watering equip-
ment should be arranged so attendants need not
walk behind horses .

produces . Body heat production varies according
to body weight, rate of feeding, environmental
conditions, and degree of activity . Under average
conditions, a 1,000-Ib horse produces about
1,790 British thermal units (Btu) per hour, and
a 1,500-Ib horse about 2,450 Btu per hour . A
horse breathes into the air approximately 17 .5
lb, or 2.1 gal, of moisture per day.

Until more experimental information is availa-
ble, the following environmental control recom-
mendations, based on confinement systems used
for other classes of animals, may be followed .

Temperature Arange of 45 to 75' F is satisfac-
tory, with 55' considered best . Until a newborn
foal is dry, it should be warmed to 75 to 80' .
This can be done with a heat lamp .

Humidity

	

Arange of 50 to 75 percent relative
humidity is acceptable with 60 percent preferred .

Ventilation

	

The barn should have as little mois-
ture and odor as possible, and it should be free
from drafts . In a properly ventilated barn, the
ventilation system should provide 60 cubic feet
per minute (cfm) for each 1,000 Ib of horse in
winter and 160 cfm per 1,000 Ib of horse in
summer. In summer, satisfactory ventilation usu-
ally can be achieved by opening barn doors and
by installing hinged walls or panels near the ceil-
ing that swing open .

Requisites of horse barns

Whether a new horse layout is built or an old
one is altered, all buildings, fences, corrals, and
trees should be placed according to a master
plan, for once established, they usually are diffi-
cult and expensive to move. The arrangement
should make the best possible use of land and
should require little walking by attendants when
caring for horses .

All horse barns should meet the following requi-
sites .

Accessibility

	

Barns should be on an all-weather
roadway or lane to facilitate the use of horses,

3. Barren more barn . Use on open shed or
rectangular building that has a combination rack
and trough down the center or along the wall .
Provide storage space for hay, grain, and bed-
ding . Allow each animal 150 sq ft of space.

4. Weanling and yearling quarters. Either am
open shed or a barn with stalls may be used .
Both weanlings and yearlings may be kept in
the same building, but different age and sex
groups should be kept apart. When stalls are
used, two weanlings or two yearlings may be
kept together . Stalls should be 10 ft square .
5. Breeding shed. This should be a large,

roofed enclosure that has a laboratory for the
veterinarian, hot water facilities, and stalls for
preparing mares for breeding and for holding
foals. The shed should be 24 ft square .
6. Isolation quarters. These quarters are for

sick animals and animals new to the form. Use
a small barn that has feed and water facilities
and an adjacent paddock. Stalls should be 12
ft square .

Riding, Training, and Boarding Stables For this
purpose, the quarters may consist of (1) stalls
constructed back to back in the center of the
barn with an indoor ring around the stalls, (2)
stalls built around the sides of the barn with the
ring in the center, or (3) stalls on either side of
a hallway or alleyway and the ring outdoors .
Box stalls should be 10 to 12 ft square and tie
stalls should be 5 ft wide and 10-12 ft long .

Environmental Control

Animals perform better and require less feed if
they are raised under ideal conditions of tempera-
ture, humidity, and ventilation . Environmental
control is of particular importance in horse barn
construction because many horses spend most of
the time in a stall . The investment in environmental
control facilities must be balanced against the
expected increased returns because there is a
point where further expenditures for environmen-
tal control will not increase returns sufficiently
to justify added cost .

Before the building is designed, it is necessary
to know how much heat and moisture a horse

TABLE 1

	

Horse Fences

'Because of the strength of most metal, fewer rails and posts are necessary than when wood is used .
' Use 1 or 2 strands of barbed wire-with barbs 3 to 4 inches apart-on top of the fence .

Size of rails, Number of rails, Distance
Post and fencing Post length boards, or Fence boards, or between

material and poles and height poles and posts on
diameter gage of wire mesh of wire centers

Inches Feet

Steel or aluminum 7% ft -------------- 10 or 20 ft . long ______-___ 60 3 rails __________ 10

posts and rails .' 7% ft ---------------- 10 or 20 ft . long -___---___ 60 4 rails ---------- 10

8% ft -------------- 10 or 20 ft . long -_________ 72 4 rails ---------- 10

Wooden posts and 7% ft . ; 4 to 8 in ____ 2 x 6 or 2 x 8 in . boards ___ 60 4 boards -------- 8

boards . 8% ft. ; 4 to 8 in ____ 2 x 6 or 2 x 8 in . boards ____ 72 5 boards ________ 8

Wooden posts and 7% ft. ; 4 to 8 in ____ 4 to 6 in . diameter 60 4 poles _________ 8

poles . 8% ft. ; 4 to 8 in ____ 4 to 6 in . diameter ____-__ 72 6 poles _________ 8

Wooden posts and 7% ft. ; 4 to 8 in _-__ 9 or 11 gage staywire ______ 66 to 58 12-in . mesh ----- 12

woven wire'
I



hood of car accidents from animals getting an
roads, and (7) add to the attractiveness and dis-
tinctiveness of the premises .

Large pastures in which the concentration of
horses is not too great may be fenced with woven
wire . The mesh of the woven wire fence should
be small so horses cannot get their feet through
it . Corrals, paddocks, and small pastures require
stronger materials. The deficiencies of board and
pole fences are: They must be kept painted; they
splinter, break, and rot; and they are chewed
by horses .

Until recently, conventional metal fences of
steel, aluminum, wrought iron, chain link, or cable
had one or more deficiencies . But metal fences
have greatly improved in recent years.

Table 1 lists the materials and specifications
commonly used for horse fences .

Miscellaneous
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Labor-saving construction

	

This requisite is a must
in any commercial horse establishment. Also,
where horses are kept for pleasure, unnecessary
labor should be eliminated in feeding, cleaning,
and handling .

Healthful living conditions Healthy horses are
better performers; therefore, barns should be easy
to keep clean so they will provide healthful living
conditions .

Rodent and bird control

	

Feed and tack storage
areas should be rodent- and bird-proof .

Suitable corrals and paddocks Horse barns
should have well-drained, safe, fenced corrals or
paddocks adjacent to them. If this is not possible,
the corral or paddock should be nearby .

FEED AND WATER EQUIPMENT

The design of feed and water equipment should
fill the basic need for simple and effective equip-

ment with which to provide hay, concentrates,
minerals, and water without waste or hazard to
the horse . Whenever possible, for convenience
and safety, feed and water equipment should
be located so it can be filled without the caretaker
entering the stall or corral .

Feed and water equipment may be built-in or
detached . Because specialty feed and water
equipment is more sanitary, flexible, and suitable,
many horsemen favor it over old-style wood man-
gers and concrete or steel tanks. Bulk-tank feed
storage may be used to advantage on large horse
establishments to eliminate sacks, lessen rodent
and bird problems, and make it possible to obtain
feed at lower prices by ordering large amounts.

FENCES FOR HORSES

Good fences (1) maintain boundaries, (2) make
horse training and other operations possible, (3)
reduce losses to both animals and crops, (4) in-
crease property values, (5) promote better rela-
tionships between neighbors, (6) lessen the likeli-
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HORSE STABLES

By PETER C. SMITH, Associate of the Royal Institute of British Architects

the most enthusiastic horse owner will object
to the smells of his stable yard being carried
into his drawing room .

Layout and the Main Requirements of the Stable
Group
The units making up the whole of the stable
buildings will vary not only in relationship to
the size of the establishment but also to the
needs of the owner. The requirements for a
stable to accommodate, say, 20 horses without
any existing ancillary buildings and allowing
for a staff of five grooms living out or at least
separately accommodated will be as follows:

1 . Twenty loose boxes
'2 . One sick box
3. Feed room
4. Hey store
5. Straw store or storage for alternative

litter
6. Feed store

"7. Washing and cleaning room, incor-
porating drying facilities

8. Saddle and bridle room (tack room)
9. Utility box or boxes depending on the

organization of the stable
'10. Litter drying shed
11 . Manure bunkers

"12 . Office, in some cases only
13 . Lavatory accommodation

`14. Sitting-room for grooms
"15 . Garage or covered area for motor horse

box and/or trailer
In many cases this accommodation will be

reduced by the omission of those items
marked ", particularly in small establishments .
The relationship of the various units must be

carefully considered both in respect of relation-
ship to each other and to the site and surround-
ing buildings . A groom should be allowed to
concentrate his energies on the horses and not
be unnecessarily taxed by the necessity to
carry bales of hey and straw and sacks of feed
great distances. Even in these days of mechani.
zation there are few stables, particularly small
ones, which can afford to install expensive
handling equipment. Care must therefore be
taken to minimize the handling of heavy mate-
rials end a lot can be done In this respect by
careful planning .

Layout of the Loose Boxes and Stalls
First consideration must be given to the layout
of the loose boxes and stalls ; but before pro.
ceeding with the design, the detailed planning
requirements of the client must first be ascer-
tained . Most clients will require loose boxes
for both horses and ponies, but some may went
stalls or a proportion of each . Stalls are seldom
used nowadays and many existing buildings
containing stalls are being converted to loose
box accommodation. Stalls have many disad-
vantages as compared to loose boxes, their
only advantages being in economy of construc-
tion and labor.
For design requirements, 12 by 12 ft may be

taken as a suitable size for each loose box. This
size will comfortably house a 16.0-17 .0 hh.
hunter . Ponies may require a lesser size, but it

dation as the grooms will either be working in
the stables or exercising the horses during the
working day. When staff accommodation is re-
quired it should, preferably, be placed near to
the stable buildings .

Principal Requirements of Stables
The basic needs controlling the design and
construction of stable buildings may be
enumerated as follows :

1 . Dryness
2. Warmth
3. Adequate ventilation but with freedom

from droughts
4. Good drainage
5. Good lighting, both daylight and artificial
6. Adequate and suitable water supply

Siting of Stables
Consideration must first be given to the ground
upon which the stables are to be constructed.
Ideally the ground should be naturally well
drained, i .e. chalk or gravel, and should drain
away from the buildings . Clay, which retains
water, is unsuitable and if stables have to be
erected on such land the water holding capacity
of the site must be broken down and the water
dispersed by drainage .
The buildings containing the horses must

be protected from northerly or easterly winds.
The doors and windows of the boxes or stalls
should therefore face in a southerly direction .
On a confined site this aspect may not be ob-
tainable in which case protection must be
afforded by other buildings or a belt of suitable
trees.

Protection should also be made against the
prevailing wind of the area blowing directly
into doors and windows. Consideration of the
prevailing wind, however, must be related to
each individual site, as the contours of the
landscape surrounding the site and the relation-
ship of the site to woods, buildings, etc., will
have a direct bearing on the effect of the wind
upon that site. Therefore get to know the site
conditions and plan accordingly.
Although protection from the winds is

necessary, there should be a free circulation of
air around the stables, so a site hemmed in by
trees and buildings is quite unsuitable . Avoid
siting the buildings on top of a hill or in any
other very exposed position. To the opposite
extreme, avoid hollows which catch the water
and are invariably frost pockets during the
winter months .

Stable buildings should be positioned well
away from adjoining houses, and there is little
doubt that most local authorities will insist on
this requirement as a condition of their con-
sent .

Ease of access to the stables is usually an
important consideration with owners who look
after their own animals, with only daily help .
This will be appreciated by anyone who has had
a sick animal in stables, requiring frequent
visits during the day and night. Care must be
taken, in these circumstances, to ensure that
the prevailing wind does not carry the smells
of the stable into any part of the house. Even

Reasons for the Provision of Stables
Before considering the planning and construc-
tion of stables in detail, a greeter appreciation
of the fundamental requirements might be
gained by considering briefly the reasons for
providing stables . A horse living out in its
natural surroundings has no need of protec-
tion from the weather providing it has a suf-
ficiency of good food . The thickness of the
coat during the winter months, the natural oils
in the skin and the fact that the animal may
move about freely, are all adequate protection
from inclement conditions . A horse living
under such conditions, however, is fit only
for the lightest work .
A horse in full work needs to be fit and to

be kept clean. To obtain this condition re-
quires the removal of surplus fat, a clipped
coat and regular grooming . Thus not only is the
coat lightened but cleaning and grooming take
away a large proportion of its natural protec-
tive oils . A horse in this condition cannot
satisfactorily live out and artificial methods of
protection must be provided, by means of
blankets and stables . Stables have, therefore,
to provide to a great extent the protection to
the animal which has been removed by the re-
quirements of work end cleanliness .

Individual Requirements of Stable Buildings
It must be appreciated that the requirements
of no two owners will be the same. Discounting
the differences in sizes and accommodation
needs of the various establishments and the
purpose to which they may be put, it will be
found that many owners have fixed ideas on
the running of their stables which may mate-
rially affect the design . It is important there-
fore to discuss with the owner, not only his
accommodation needs but his routine to be
carried out daily. Information on the furnishing
needs of each unit will also be required .
Many stables will be erected as an adjunct to

an existing house and the accommodation of
the buildings will depend on the ancillary ac .
commodation for both staff and storage already
available on the site . If the buildings are to be
erected in conjunction with a new house, full
staff and storage accommodation may be
needed within the stable buildings . The provi-
sion of storage will also depend and very on the
method of running the stables ; if for instance
they are to be attached to a farm, the farmer
might grow his own hay and leave it in the
stacks to be cut as required . In such a case the
provision of a hay store would not be necessary
or would be of minimum size, say enough for
one or at the most two weeks supply.

Staff accommodation will very enormously .
Most large establishments will have some staff
living in and the provision of bed-sitting rooms
or flatlets may be needed . Many small estab-
lishments are run by the client and his family,
with help from local girls who will travel to
and from the stables each day. Small establish-
ments will seldom require any staff accommo-

The Design & Construction of Stables, J .A
Allen & Co ., Ltd., London, 1967 .
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is felt unwise to reduce a box below 10 by 10
ft, a pony's box today may need to serve for a
horse tomorrow . Stalls should be a minimum of
6 ft wide and 9 to 10 ft long .
The basic layout of the buildings containing

the boxes will depend on economic considera-
tions as well as on site conditions . It is prob-
ably true to say that most stables erected at
the present time consist of a simple line of
boxes, each opening directly into the open air,
as shown in Figs . 1 and 2 .

This is the simplest form of layout and quite
practical. Depending on the number of boxes
needed, they may be extended around a yard
or a number of yards. The detail can be im-
proved by extending the roof to give an over-
hang along the open side . This gives a covered
walk and helps to protect the horses and
grooms from rain and excessive sunlight .

It will thus be possible to carry out most of
the work affecting the boxes under cover from
the elements . This covered way should be ex-
tended to connect to the adjoining buildings
of the group. Avoid supporting posts as these
can form a hazard .
A more expensive layout is to have the boxes

inside a building with the adjacent passage
contained within the curtilage of the external
walls, as shown in Fig. 3 .

This layout is often found in the more
elaborate layouts built during the last century.
Ancillary buildings should be built so that they
connect to the stables internally throughout
the whole range, subject to the conditions
imposed by fire precautions. The advantages
of designing in this manner are that :

1 . The ventilation of the building may be
better controlled and draughts thus reduced
to a minimum. A suitable form of mechanical
ventilation may be installed .
2 . Work may be carried out under better

conditions and with greater comfort.
3 . Easier maintenance of warmth .
4 . Quieter than open stabling, which can be

an important factor where stables are built
near to main roads, railways, or in other areas
with a high noise level.
Where site conditions are restricted, the

boxes may be double banked as shown in Fig.
4 or more economically with a central passage
as shown in Fig . 5.

It will be appreciated that there are many
possible variations in layout which can be
incorporated in the design to satisfy the needs
of the client and site conditions while at all
times conforming to the basic requirements of
each unit .

Utility Box

In all stables, of whatever size, it is an advan-
tage to provide, for the want of a better name,
a "utility" box. Such a box may be used for a
variety of purposes, clipping, grooming,
shoeing, washing, and the treatment of cuts,
etc. Small establishments of the type illustrated
in Fig. 6 may need only one, larger establish-
ments more . Figure 7 shows an arrangement
which may be used with advantage in all estab-
lishments, irrespective of size . In this estab-
lishment the management was based on one
groom to three horses and a utility box has
been provided for the use of each groom. In
this box all the various activities mentioned
above, are carried out with greater efficiency
and cleanliness .
The box, on the basis shown (ratio 1 ;3), need

not be larger than the normal loose box. When,
however, it is provided for a greater ratio it
should be related to the number of horses
likely to be accommodated within it at one time . Fig. 5

Fig . 4

Fig. 3

The eventual size must therefore be discussed
and agreed with the client . Its position should
be as near as possible central to the group of
loose boxes it serves .

Sick Box

At least one sick box is essential in large
establishments and it is obviously of great
advantage to include one in the plans of even
small stables . In the main it is intended for
the accommodation of an animal suffering from
an infectious disease and therefore requiring
to be isolated from other horses . It may in fact
be used by any horse needing quiet and pos-
sibly specialized treatment.
The box should be placed well away from the

stables but, as a sick animal requires to be
visited more often than a healthy one, the posi-
tion must be related to the convenience of
those in charge of him. If possible, place it in
such a position that although isolated the horse
can see the other horses . Remember that
horses are gregarious animals, so the patient
will be happier and probably make a quicker
recovery if he does not feel completely isolated
from the world.
The box should be bigger than the usual box

by about 50 percent. It would be wise at this
planning stage to remember that the roof must
be made sufficiently strong to support a sling
attachment .

Feed Room

The feed room is intended to house the bins
containing the feed for daily use, as opposed
to the feed store which will contain the sacks
of food or the containers if bulk storage is
used . In small establishments it might com-
bine with the feed store or in fact be formed
as a recess out of the stable building, though
this minimum arrangement is not recom-
mended . The size will depend not only on the
number of horses it serves but also on the
client's arrangements for buying feed . A farmer
might grow his own and, for instance, send
sufficient for a week's supply across to the
room from his main store, after carrying out
any treatment needed . Some clients who buy
from merchants will have regular weekly or
fortnightly deliveries .

It is in this room that the feeds are prepared
each day and it must be positioned close to and
preferably directly connected with the loose
boxes.

The equipment to be contained in the feed
room consists of separate bins for oats, bran,
barley, nuts, chaff, etc. (the bin requirements
will depend on the method of feeding the
horses and will often vary from one establish-
ment to another) ; a sink provided with hot and
cold water; a bucket filling tap to each service ;
and wall racks on which to hang sieves,
measures, brooms, and buckets. Few small
establishments will install machinery for
bruising oats, chaff cutting, etc., but large
establishments may require these machines,
and if so allowance must be made for them in
the design . Most merchants nowadays will
carry out any processing required before
delivery, so the need for machinery will be rare .

Feed Store

This store should open directly into the feed
room and the storage areas for hay and straw
should adjoin it . The necessity for this room
will depend on the supply factors mentioned
in the last paragraph dealing with the feed
room . Many small establishments will not need

Fig . 2 Section.

Fig . 1

	

Loose box.
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Fig . 6

: , separate store and will combine the feed
storage with their hay and straw storage .

Hay end Straw Stores

The stores should be situated next to the feed
store, with easy access to the feed room and to
the loose boxes . Hay nets will generally be
filled in the bay store and then be taken
direct to the boxes . If hay racks are fitted, the
bales will then be taken direct to the boxes
before breaking and dividing into the racks .
Straw will be required at the boxes baled, and
the bales are then broken before dividing be-
tween the boxes and spread to form the beds .
Small quantities of hay and sometimes straw
will be required in the feed room, but most will
be taken direct to the loose boxes .

Storage for Other Forms of Material Used as
Litter

So far only straw has been considered for use
as litter . There are many other materials used,
many being individual to certain parts of the
country where local supplies are available . The
storage of these alternative materials must be
considered .
These main alternatives may be enumerated

as follows :
1 . Fern leaves

2 . Fir needles
3 . Peat
4 . Sand (not sea sand)
5 . Sawdust
6 . Wood shavings

In some cases combinations of these materials
are used, i .e ., sawdust and peat .
The main essentials for the storage of any

of these materials are the same as discussed
for straw. They must be kept in a dry and well
ventilated building . Peat is usually stored
either in bales or in bulk and sawdust and
wood shavings in sacks . Fern leaves and fir
needles are generally stacked in bulk and re-
quire to be frequently turned .

Saddle and Bridle Room

This room, now more generally referred to as
the tack room, should be positioned close to
and preferably directly connected to the loose
boxes under cover . In a large layout more than
one room may be required (see Fig . 8) .
The size will depend on the number of horses

it serves and to the purposes for which those
horses are used . The needs will vary from one
establishment to another but the client should
be able to give the necessary information to the
architect for his present and possible future
needs .
The layout requirements of the client will

also affect the size of the room . Some like the
tack of each horse grouped together, others
prefer to separate their saddles, bridles,
girths, etc .

In addition to the storage of tack this room
usually accommodates the medicine cabinet
and poison cupboard .

In some establishments a bit case may be
required, the size will be dependent on the
number, types and sizes of the bits to be stored .
Chests for clean blankets, sheets and other

clean clothing are usually provided in the tack
room . These may be formed as built-in chests
or standard chests may be obtained and space
for them along the walls allowed .

This description of the requirements of the
tack room has assumed throughout that a
separate washing and cleaning room will be
provided . In most establishments the tack
room will be required to serve both purposes,
in which case the fittings and services dis-
cussed below must be incorporated in the tack
room .

Washing and Cleaning Room

It is of considerable advantage to provide this
room in any establishment, however small . It
should open directly out of the tack room and
have an external door off the stable yard so that
all dirty tack, etc ., may be taken into it without



good supervision over the stable yard and over
the delivery of goods. In riding schools super-
vision over riders passing in and out of the
yard must be allowed for.

Mounting Block

Most stables will require a mounting block.
This should be positioned at the side of the
stable yard but should not obstruct the free
use of paths or drives . A horse is mounted
from the near side and there should be ade-
quate free space to be able to lead the horse
up to it in a straight line and ride off in a
straight line after mounting . No horse will
stand still to be mounted if its nose or tail is
close to an obstruction.

Fences and Gates

Fencing and gates adjacent to or surrounding
the stable yard and those surrounding pad-
docks should be of stout construction . The
more usual type of fencing is post and rail .
Gates should have a clear opening of at least
10 ft (12 ft is better) and hand gates should
be 4 ft clear opening to allow the easy passage
of horse and rider .
Gates will frequently be used by mounted

riders so they should be fitted with hunting
latches to facilitate opening.

such an arrangement is quite satisfactory . The
size and cubic content of the bunkers will de-
pend not only on the number of horses accom-
modated but also on the routine which each
individual stable will follow regarding the
disposal of the manure . Some establishments
will have contracts for weekly collection or
even at lesser intervals. Stables attached to
farms will often deposit the manure daily at the
permanent stacks or in pits so that it may be
allowed to rot down and be used by the farmer
on his own land when required .

Weighing Machine

A weighing platform will sometimes be re-
quired particularly in large establishments . The
weighing machine should be positioned at the
entrance to the stables, preferably next to the
office .

Office

Large establishments and most riding schools
will require an office for the manager. In most
cases it will require to accommodate a desk,
chairs, filing cabinets and stationery cupboard .
A room of about 100 to 150 sq ft will be ample
in most cases. A telephone, which should be
fitted with external bells, will be required .

The office should be positioned to command

the necessity of passing through the tack room .
It should be fitted with a large and deep sink

or sinks, depending on size, and each sink
should be provided with a constant supply of
hot and cold water . Facilities may be required
for washing and drying blankets, sheets, and
other clothing .

Saddle room horses will also be needed . The
client may have these, in which case they must
be measured and due allowance made for them .
If new ones are allowed for, the size required
should be agreed with the client and details
obtained from the proposed manufacturer .

Bridle cleaning holders will also be required .
These are suspended in suitable positions from
the ceiling and may be of either a fixed length
or of a telescopic type . Each must be fixed in
such a position that a clear area all round is
allowed for cleaning purposes .
The only other items required in this room

are suitable cupboards and drawers in which
to store the cleaning materials .

Manure Bunkers

The storage provision for manure must be
positioned well away from the area of the loose
boxes but will require to be easily accessible
from them . It must be adjacent to a road or
drive to facilitate collection .
The usual formation is of open bunkers, and

Fig . 7
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Fig . 9 Detail of loose box.Fig . B Tack room .

4 . Rings for tying up
5 . Salt lick holder
6 . Electric lighting point
7. Electric power point

Manger

The manger is a container for the horse's food,
is usually of metal, and should be fixed to the
wall of the box at a height of about 3 ft from
the floor. Standard mangers may be obtained
constructed of galvanized steel, vitreous enam-
at, earthenware or stainless steel ; they are
designed to fit along the face of a wall or in
the corner. The latter material is recommended,
although expensive, but the eventual decision
will depend on the clients' requirements and
economic considerations . Mangers may be
obtained combined with either a hay rack or
a water trough . Those combined with a water
trough are not recommended as they allow a
horse to feed and drink at the same time . This
practice is not good for the animal's digestion
and at the same time usually results in fouling
the water .

The usual position for the manger is on the
far wall from the door . Before deciding if this
position is the best it is proposed to consider
the consequence of fixing the manger to alter-

Lavatory accommodation will be required in
most schemes, and if the establishment is
likely to be used by the public, provision
should be made for both sexes. The larger
riding schools may in addition require changing
and shower rooms for use by their clients .

Residential riding schools should have ac-
commodation for both clients and staff con-
venient to the stables .

Loose Boxes

For the requirements of the sketch plan the
size of the box was given as 12 by 12 ft . This
size is adequate, but may be increased up to
16 by 16 ft . It need not be increased beyond
these dimensions, except in the case of a sick
box . Some clients may favor a box of rectan-
gular shape, of say 16 by 10 ft, in which case
the bedding will be positioned to cover the area
well away from the external door (Fig . 9) .

Stable Furniture and Services

Each box or stall will require the following
items of furniture and services :

1 . Manger
2. Hay rack or ring for hay net
3. Provision for water

Accommodation for Motor Boxes end Trailers
Most small stables will require accommoda-
tion for one trailer and many will own their
own motor box. Provision may be required for
these vehicles, either by a completely en-
closed building, or by an open sided shelter.
Normal garage provision should be made,
though large establishments with more than
one motor box may require a workshop for a
mechanic and an inspection pit . Often repairs
will be carried out at the local garage .
Ensure that there is adequate space for

turning, for lowering ramps both side and
rear, and for loading and unloading the horses .
As mentioned in the case of the mounting
block a horse should be brought up to the ramp
in a straight line, and plenty of space should
be allowed, both to ensure this and to deal with
cases of horses difficult to box.

Staff Accommodation

Few small establishments will require accom-
modation for staff . Where the stables are close
to the client's house facilities are often pro-
vided within the house itself .

In large establishments some permanent
living-in staff are usually employed .
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the hay note . Two rings per box or stall are

generally considered to be adequate ; if hay

racks are used, one will often be sufficient .

Rings for tying up should be fixed et about

5 ft to 5 ft 6 in . high ; one should be positioned
close to the hay rack or hay net folder or ring .

This will enable the horse to eat its hay while
being cleaned or treated .

Salt Lick Holder

Many owners like to have a block of salt per-
manently available for each horse to lick, and
suitable containers may be obtained for the
special blocks which are manufactured for
this purpose . The holder should be fitted over
or to one side of the manger and at a height

of about 5 ft .

in its natural position, and the second school
prefers the rack at high level, about 5 ft to the
top from floor level . Five foot is recommended
as a maximum height (t) to facilitate filling
the rack and (2) to prevent dust and seeds
getting into the horse's eyes while feeding .

Provision of Water

Horses must be provided with adequate fresh
and clean water at all times . The commonest
method is to provide it in a bucket. An alterna-
tive is to fit a 2-gal automatic drinking trough .

Rings

Rings will be required for both boxes and stalls
for tying up and in some cases for supporting

note walls . In the first place remember that
the stables are designed to accommodate
horses of varying types and tempers ; not only

is the comfort and safety of the horse to be
considered but also the safety and conven-
ience of the staff .

Hay Rack

Hay racks may be combined with the manger
or may be separate racks which should be
securely fixed to the wall . Standard racks may
be obtained of suitable sizes and types . The
position of the rack and its height should be
agreed with the client as there are essentially
two schools of thought on this subject . One
school maintains that it should be at low level,
the horse thereby eating as near as possible
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By PETER C. SMITH, Associate of the Royal Institute of British Architects

This building is intended for use for school-
ing horses and riders either during inclement
weather or when it is considered necessary
to keep distractions to a minimum and thus
allow horse or rider or both to concentrate
with greater ease on the lesson in hand . This
requirement is of particular importance when
schooling either young horses or novice riders .
Due to the size of the building, it should be

sited on level ground which should be well
drained.
The size of the school will depend upon the

needs of the client . A full-size military school
measures 60 by 180 ft . This allows for three
rides to be instructed at the same time, each
working within a square of 60 by 60 ft . Al-
though the individual clients' ideas may vary
in respect of their own requirements, it is not
recommended that this span be reduced, as it
allows suitable space to longe a horse at the
full length of a longeing rein, which measures
25 ft in length . An alternative size which may
be in more demand nowadays is 66 by 132 ft
(20 m by 40 m) which is the size of a dressage
arena. (See Fig . 1 .)

The lower parts of the walls on all four sides
up to a minimum height of 4 ft should be of
stout construction able to withstand rough
usage and kicking . At the same time it must
be sloped as shown, at an angle of about 12 to
15 " , thus this splay must be formed to pre-
vent either horse or rider from rubbing or
knocking himself against the walls when using
the outside track close to the walls. The splay
will also prevent a horse from rubbing a rider
off or damaging his knees. This lower section
must therefore be lined through, clear of all
posts, piers or other projections, and must
be continuous and unbroken throughout the
length and width of the school . This part of
the wall is often constructed of stout timber
or of steel framing and faced on the school
side with matched boarding .
This building requires good natural lighting

with an even distribution of light over the full
area of the floor.

The floor may be formed by a number of
methods. One method is to excavate the area
within the external walls to a depth of 24 in .
and fill to a depth of 18 in . with birch or hazel
faggots tightly packed . The final 6 in . i s then
filled with tan. The tan will require to be made
up from time to time as it shakes down in the
interstices of the faggots . (See Fig. 2.)

An alternative to the use of tan is sawdust.
This has the advantage of not "balling" in the
horses feet, which is one of the disadvantages
of tan. Another disadvantage of tan is that if
retained and left in the horse's feet it can cause
them to heat . The main disadvantage of saw-
dust and wood shavings is the danger of fire .
Peat is probably a more satisfactory finish than
either of the foregoing materials and forms a
very satisfactory floor.
The floor will at times require to be damped .

The most economical method of carrying out
this operation is to provide a standpipe adje-

The Design & Construction of Stables,
Institute of British Architects . J . A Allen &
Co ., Ltd. . London . 1967 .
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Fig . 2
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Fig . 3 Stalls . (a) Plan ; (b) elevation .

The outstanding need is that of siting in
relationship to the main stable group. The
building should be placed in a convenient posi-
tion to the loose boxes but should be sepa-
rated from them to prevent horses in the boxes
from hearing the work proceeding in the
school . Horses at rest very often get upset
if the school is placed close to them so that
they can hear either the voice of command or
the horses at work . The building should also
be positioned adjoining and easily accessible
from schooling paddocks as it will be used as
an extension of these paddocks . A road or
paths should connect it to both boxes and
paddocks . A school with natural lighting by
means of roof lights may be oriented in any
direction, but one with windows along the
sides should preferably be sited due north and
south longitudinally . (See Fig. 3.)

at the far end or at the far side of the right-
hand wall . This arrangement allows the rider
to enter the arena and leave the arena at the
correct points .

Entrance doors should be of adequate height
to allow a rider to enter while mounted. A min-
imum height of 10 ft is recommended and a
minimum width of 8 ft . Sliding doors are often
used and these are satisfactory providing care
is taken in choosing a suitable type of gearing .
Handles should be fitted both externally and
internally, one at about 4 ft high for operation
from ground level and one at about 7 ft for
use by a mounted rider .
Many schools have a gallery formed along

one side of the main side walls for viewing,
or along both walls . The requirements in
respect of such a gallery should be discussed
with the client and his full needs ascertained
early in the job.

cent to the building so that a hose fitted with
a fine spray may be used or a lawn sprinkler
fitted . If economic considerations are not too
severe, a system of fine shower spray may be
fitted beneath the ceiling in such a manner
that the sprays give an even distribution of
water over the floor. If such a system is fitted,
ensure that any exposed pipes at low level
are adequately protected, as detailed for low-
level pipes in the boxes. It will also be neces-
sary to provide protection against freezing to
both pipes and fittings .
The entrance or entrances to the school will

depend on site conditions, size, and the needs
of the client . If a full-size school of 60 by 180
ft is designed for instructional purposes, three
doors may be considered desirable, one to each
section of the building . A school likely to be
used for dressage tests will require a door in
the center of one end wall and a second either
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By RICHARD U. N. GAMBRILL and JAMES MACKENZIE

is, of course, an indispensable necessity and
should be included in every kennel whether
large or small.
The plan in Fig. 3 represents a somewhat

different arrangement of a dog kennel . The
workroom is placed at the rear with an open
passageway between it and the main part of
the kennels. By leaving open the doors at either
end of this passageway, a free current of air
is allowed to pass through at all times, which
prevents smalls from circulating through the
kennels. Two large closets have been provided
for bedding and feed . One wing of comport-
ments should undoubtedly be heated for use
as a hospital . If this cannot be done conven-
iently from the boiler in the workroom, a small
heater can be installed in the wing itself . This
plan can be limitless in size, the only disadvan-
tage being that the compartments on the north
side have not been supplied with cement yards
because of the cold in wintertime . These com-
partments, however, can always be used for
whelping pens .

are ill, or to raise a few litters of puppies. It
contains, as shown on the plan, a stove, two
washtubs, a table and a bin for the feed . Each
compartment opens into its own cement yard
and all these yards open into a large grass yard
beyond . These compartments are 5 ft square,
which is large enough for any breed of dog
up to a setter .
The plan in Fig . 2 represents a very useful

arrangement for a private or commercial dog
kennel . There is no limit to the number of com-
partments that can be built . If different breeds
of dogs are kept, the compartments on one
side can be larger than those on the other.
Heat can be carried from the workroom into
the living quarters . A solid partition can be
put across the building below the fourth com-
partment . The first part would be heated and
contain eight compartments for use as a hos-
pital . The remaining compartments would have
no heat . The workroom contains not only clos-
ets for bedding, feed and coal, but also a stove,
sink, washtubs and table. A medicine closet

in general the kennel should be built on a site
where the ground drains well, with proper
protection from cold winter winds and with
the possibility of a cooling breeze in summer .
A few large shade trees around the kennel
are really a necessity .

If possible a kennel should not be built where
the neighbors can be annoyed by barking at
night.

There are two main parts to this kind of
kennel, the compartments where the dogs
live, and the workroom where the food is pre-
pared and the dogs are washed end trimmed
up .

The Workroom

This should contain a stove, hot and cold water
and e sink . There should also be suitable bins
or closets for the feed and the bedding, and a
large and well-stocked medicine closet .

It is best to have a floor that can be washed
down thoroughly every day, with a drain in the
middle . A large solid table is generally neces-
sary in most kennels on which to place the
dogs for trimming, stripping, etc .

There should be a washtub in the workroom
with a division in the middle to wash dogs end
rinse them afterwards . This is always useful
in all kennels for every purpose. If raw meat
is used, a refrigerator will be found invaluable,
also a meat chopper to mince up the meat .
Many smell kennels use one of the many varie-
ties of canned meat on the market, end these
are most satisfactory and economical in the
long run.

Compartments

The size of the compartments or living quarters
for the dogs depends, of course, entirely on the
kind of animal kept . For the sake of conven-
ience in these plans, a compartment 5 ft square
is used in every case ; but this, of course, can
be altered with ease and without in any way
spoiling the plans. The larger the apace the
more comfortable for the dog, end the more
room he has to exercise, but this need not be
carried to excess as he is supposed to be given
proper exercise outdoors . A room 5 ft square
will be sufficient for any kind up to the size
of setters, particularly if only one dog is to be
kept in each room .

Each lodging room should lead into a small
concrete yard, into which the dog can run at
any time, and all these concrete yards should
open into a large gross yard where the dogs
can be exercised together if advisable or sep-
arately when necessary. This, of course, entails
the question of fighting, and that is s matter
of kennel discipline for the owner to decide
himself .

Kennel Layout

The plan in Fig. 1 represents a very simple
kennel with four compartments . It is useful
to have a small kennel of this size near one's
house in which to keep house dogs when they

Sporting Stables and Kennels, Derrydale
Press, New York, 1935 . Fig . t
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NATURE CENTER

The Components

The Nature Center Planning Division of the Na-
tional Audubon Society believes that a nature
center must have four basic components to func-
tion effectively:

. An adequatenoturalresource baserepresenting
a broad diversity of natural habitats . This may
require as little as twenty acres or as many
as hundreds of acres.

. Physical facilities, including roads, trails, indoor
and outdoor displays, a maintenance building,
equipment, and an interpretive building .

. Programs, which should be varied, inspirational,
instructional, and recreational in scope.

. And people, including a staff of professional
and volunteer teacher-naturalists, administra-
tive and maintenance personnel, and the visiting
public .

THE INTERPRETIVE BUILDING

The interpretive building functions as the focal
point for administrative and program activities
at the nature center . A stop here will help to
orient visitors and make them aware of what the
center has to offer.

The design of the interpretive building should
be influenced by the programs envisaged for the

activities such as hiking, bird watching, and
photography. But these activities are mainly
passive ones and are not stressed or adequately
budgeted for, although the situation may be
otherwise in some public parks.

. Combines the policy elements of both park and
resource management agencies . Many centers
are zoned so that a percentage of the land
base is left natural while other sections are des-
ignated for habitat manipulation-controlled
burning, mowing, tree planting, and harvesting .
Each area serves to demonstrate the responses
of nature when left alone or "managed" by
man.

. Is staffed by professional naturalists and highly
qualified amateurs whose job it is to develop,
present, and administer the various programs
offered at the center.

. Extends its services to a broad cross-section
of the community by scheduling activities away
from the nature center proper. These may in-
clude regular radio and TV appearances, arti-
cles in newspapers, seminars for middle man-
agement business executives, workshops for
teachers and natural resource managers, guest
lectures, or testifying on local or regional envi-
ronmental issues . The influence of the modern
nature center extends beyond the nature center
itself .

The modern nature center:

. May exhibit a representative sample of such
indigenous cold-blooded animals as snakes, tur-
tles, fish, or amphibians but generally avoids
warm-blooded animals because of the care they
require and the excessive expense of maintain-
ing them properly. Most centers stress the im-
portance of observing wild creatures in their
native habitats .

. Avoids large and expensive dioramas normally
found in the traditional museum and favors sim-
ple, inexpensive, readily changeable displays
which invite visitors to see, handle, smell, or
listen-displays they can become directly in-
volved with .

. Has areas inside its interpretive building desig-
nated as classrooms . Compared with an ordi-
nary school classroom, they are quite informal
in design and use. Basically, they are intended
to orient visitors-the philosophy at most cen-
ters being that the outdoors is the primary class-
room .

. Is designed for a wide variety of recreational

Guidelines for Interpretive Building Design, edited by
Richard J . Manly, National Audubon Society, New York,
1977.



Fig. 2 Cincinnati Nature Center, Sponsoring agency: Cincinnati Nature Center Association; Architect. Harry
Hake and Partners, Architects and Planners, Cincinnati, Ohio 45206 .

. Entrances, exits, and interior spaces should be
correlated with an overall traffic flow or
circulation plan . Whenever possible, unsu-
pervised groups or individuals should move
through the building and over the grounds in
a one-way pattern .

. The design should permit simultaneous use of
the building by several groups .

. Low-profile buildings generally are less
obtrusive visually than buildings with a high
profile .

. The exterior of the building should be faced
with wood or stone that will blend with the
natural surroundings .

. Energy costs are mounting each year, and all
efforts to minimize this expense should be incor-

. avoiding localized climatic extremes, such as
frost pockets and exposure to high winds and
drifting snow

. ample space to expand the building should ex-
pansion become necessary

. security from vandalism, fire, flooding, geologic
faulting, and soil subsidence

. accessibility to existing roads and utilities .

Overall Building Design Considerations

. Top priority should be given to designing a
functional and efficient structure . Some caution
should be exercised so the interpretive building
will not turn out to be an impractical archi-
tectural oddity.

nature center as well as by the physical and bio-
logical characteristics of the site .

The following are general guidelines for the
siting and design of the interpretive building .

Building Site Locations

Certain basic criteria must be considered when
determining the location of the interpretive build-
ing. These include :

. soil drainage and slope conditions favorable
for construction

. access to the significant interpretive features
at the nature center

. an esthetic setting

. avoiding biologically significant areas

Miscellaneous
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. Some individuals think a photographic
darkroom is an unnecessary frill in the
interpretive building . Many nature centers,
however, have built very exciting and successful
nature photography programs around their
darkrooms.

. If the interpretive building is going to
successfully service a broad cross section of the
community, it will have to be designed with
the special requirements of small children, the
aged, and the handicapped in mind . For
example, ramps should be constructed in
conjunction with or in lieu of stairways; special
water fountains, sinks, and toilet fixtures should
be installed ; and exhibits should be built so
they can be seen (touched, heard, and smelled,
in some cases) by all visitors .

. Large windows can create a feeling of openness
and intimacy with the outdoors . On the other
hand, excessive and/or large windows:

Limit opportunities for wall displays .
Make darkening rooms for audiovisual
programs difficult .
Raise the cost of heating and cooling if they
are not thermally insulated .
Create a hazard to migrating birds, which
have a tendency to crash into them and often
are killed by the impact. (Attaching hawk
silhouettes to individual window panes or
hanging them loosely under the eaves of the
roof will lessen this problem.)

Modern carpets can withstand very heavy use,
add a dimension of decorative warmth and,
most importantly, muffle sounds . Carpets should
be given priority as a floor covering in the
exhibit area, auditorium, classrooms, and
library.

. Electrical outlets and lighting fixtures often are
neglected in the design of the interpretive
building, only to later become a troublesome
problem, particularly in the exhibit and
classroom areas. Nowadays, many structures
are being equipped with movable light fixtures
installed on tracks mounted on the ceiling .
Continuous-track electrical outlets also are
available today and are preferred to standard
fixtures .

group activities . Therefore restrooms should be
designed to accommodate peak visitor traffic
to prevent such occurrences .

. Access to the restrooms from outside the
interpretive building should be provided for
individuals or groups visiting the nature center
after normal closing hours, when interior access
will be impossible .

. A reference library and reading room can be
a great asset to the center's education program
and, under certain situations, can serve as an
auxiliary meeting room .

. An important source of income for a nature
center is a bookstore and specialty shop where
visitors have the opportunity to purchase natural
history books, field guides, checklists, bird
feeders, and other items consistent with and
useful to the outdoor education program. This
feature should be located where it is readily
accessible to visitors, yet it should not conflict
with the internal traffic flow or be on audible
distraction to anyone elsewhere in the building .

. Some nature centers have wisely incorporated
space for a "mud" or "wet" room in the
basement of the interpretive building . There are
a number of obvious advantages to this
arrangement:

It provides o specific place for participants
to clean up after a messy outdoor program.
It helps minimize janitorial problems .
It provides an additional storage area for
program equipment, such as dip nets,
snowshoes, and hip boots.

. Work space for designing and building exhibits
and displays is an absolute necessity . Because
of noises, noxious smells, dust, and hazards
from flammable materials, it is recommended
that these activities be carried out in a separate
maintenance building . If this is impossible, the
work area should be located in a section of
the interpretive building where it will not distract
from the programs in progress or pose a safety
or fire hazard .

. Lack of adequate storage space seems to be
a universal complaint about most interpretive
buildings . Therefore, provision for plenty of
storage space should be a prime concern in
all planning and design phases .

porated in the design . The interpretive building
should be a model facility for illustrating the
conservation of energy . The following features
should be considered :

Siting the building where it will be
protected from environmental extremes-
high winds, frost pockets, full sun
Thermal windows
Efficient insulation
Natural draft ventilation to minimize or elimi-
nate the need for air conditioning
Maximizing the use of natural lighting
The development of alternative energy
sources at the center by using solar, water,
or wind power.

Interior Building Design Considerations

. The exhibit area in the interpretive building will
be a central attraction for most of the visiting
public . It should :

Have a flexible and efficient traffic flow
pattern to provide easy access from the main
building entrance, through the exhibits, and
on to other key segments of the building or
outside to the trail system .
Be provided with ample usable wall and floor
space for exhibits and displays .
Be well lighted and ventilated .
Have a roomy and uncluttered appearance.

. Permanent staff members should have
individual offices or work areas which afford
them a reasonable degree of privacy,
Additionally, many interpretive buildings have
space allocated specifically for use by the
volunteer staff .

. Centers that anticipate a large school
attendance need several classrooms in the
interpretive building . These rooms will provide
space for orienting classes that arrive
simultaneously before they move outdoors, and
indoor activities can be held in them in case
of inclement weather.

. If the nature center program will include
activities for large audiences, an auditorium
equipped with the necessities for lectures or
audiovisual presentations will be required .

. Inadequate restroom facilities can cause undue
program delays and foreshorten scheduled
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Index
Bedroom closets, 60-65

Bedroom furniture, 22, 23

Bedrooms, 22-28

for the elderly, 88, 89, 96-97

for the handicapped, 108

in youth treatment centers, 546-548

Billiard parlors, 292, 1133, 1135, 1137

Boats:

launching ramps, 1216, 1217

marinas, 1208-1218

storage buildings, 1235

Boccie ball courts, 1069

Bookmobiles, 350, 351

Bookstacks in libraries, 343-348
Bowling facilities :

indoor alleys, 292, 1129-1137

lawn alleys, 1076

Boxing platforms, 1178

Boys' clubs, 690-695
dressing rooms, 694-695

educational activity in, 692

gymnasiums, 690-692
recreational activity in, 690, 691

service, 695

shower rooms, 695

social activity in, 691, 692

space allocations, 690

swimming pools, 693-694

Building codes and zoning, 71

Bus terminals, 984-989

geometrics of, 987

platform types, 988

ramps, 987, 989

space requirements, 985, 986

turning radii, 987

types of, 984, 985

Busing, school, 174, 175

Cafeterias, school, 196, 212-218

Camps, 1218-1237

aquatics programs for, 1219

kitchens for, 1237

Auditoriums (Cant .) :

in recreation centers, 698, 699

school, 229, 230
seating in, 319, 389-392

sight lines in, 362-365, 372, 373

Automobile dealer centers, 845-853

Automobile service stations, 841-844

Automobiles :

dimensions of, 817-821, 836

driveways for, 823

garages for, parking, 824-834

parking lots, 835-838

ramps for, 823-834, 852, 853

turning radii of, 827

Backstops, baseball and softball, 1117

Badminton courts, 1064, 1 113

Ballet studios, 383
Banks :

new image for, 753

vaults, 754

Barber shops, 743

Barns, horse, 1252-1254

Bars, dimensions for, 763-765

Baseball diamonds, 1085-1089, 1117

Babe Ruth, 1085

Bronco league, 1086

Colt league, 1088

Little league, 1089

Pony league, 1087

Senior league, 1085

Basketball courts, 219, 220

Bathhouses, 1155, 1156

Bathrooms, 48-56

clearances for, 48, 49, 52

compartmented plans for, 55, 56

dimensions for, 54-56

for the elderly, 88, 89, 98, 101

for the handicapped, 108-110, 114

planning considerations for, 48-50

storage in, 49, 50

Beauty parlors, 744

Administrative suites, school, 185-187

Aged, housing for the (see Housing, for the elderly)

Agricultural buildings, 1241-1246

Airport industrial parks, 1045-1051

Airports, 921-962

aircraft types and data, 921, 935-940

baggage handling, 940-945

cargo facilities for, 953-958

fire and rescue stations, 962

general design, 929-931, 944

operations, 921-929

parking, 952

service equipment buildings for, 959-961

(See also Heliports; Terminals, airport)

Amphitheaters, 377-379, 1234

Animal facilities and laboratories, 1247-1250

Apartment buildings, 70-81, 84-86

boiler room layout, 81
building types, 73-75

community rooms, 80, 81

compactor room, 81

density for, 82-86

elevators, 77

for the handicapped, 102-118

laundry rooms, 80, 81

planning, 70, 77-80

plumbing for, 78

room sizes, 78, 79

site planning for, 72, 73

structural systems, 76

ventilation in, 77

zoning and building codes, 71

(See also Residences)

Aquariums, 1168-1179

Archery ranges, 240, 1233

Art facilities for schools, 205, 206

Audio testing area, 469

Audiovisual equipment, 314-318

Auditoriums ;

amphitheaters, 377-379

for community theaters, 371-376

multiuse, for theaters, 359, 360

music facilities for, 206-209, 384-388



Dental schools, 511-527
administration, 526
clinics in, 518-522
educational television for, 524
faculty facilities, 525
graduate and postgraduate facilities, 525
laboratories, 512-521, 525, 526
lecture rooms, 522, 523
libraries, 522, 523
science facilities, 512-518
space allocations, 521, 522
student facilities, 527

Department stores (see Regional shopping centers)
Desks, office, 793, 794
Diagnostic x-ray suites, hospital, 412-417
Dimensions :

of automobiles, 817-821, 836
of the human figure, 3, 4, 29, 105
of slips and catwalks, 1214
of trucks, 994
of wheelchairs, 105, 112

Dining areas and rooms, 15-21
Discus throw areas, 1 106
Diving boards, 1 144-1146
Docks:

boat, 1209-1214
swimming, 1218, 1222-1226
truck loading, 992-994
(See also Marinas)

Doctors' offices, 801-804
Dog kennels, 1263, 1264
Dormitories:

college, 242-246
hostels, 141-145

Drainage :
of courts and playfields, 1115
of lots, 155

Drive-in theaters, 1127, 1 128
Drugstores, 745-746

Eating places (see Cafeterias, school ; Restaurants)
Educational centers, 587, 588, 591
Electroencephalographic suites, hospital, 424,

425
Electronic data processing (EDP) systems [see Com-

puter (EDP) facilities]
Elementary schools, 169-232
Elevators, 76, 104, 880, 881
Embassies, 704-707
Equipment, playground, 1056-1063, 1073

Factories (see Industrial buildings)
Farms and farm buildings, 1241-1246
Fellowship halls, 573-577
Fence enclosures for courts and playfields, 1114
Field houses, college, 241, 242
Fire stations, 628-635
Flickerball courts, 1091
Florist shop, 744
Food service facilities, school, 212-218
Football fields, 1092, 1093
Freight terminals, 990-997, 1039
Funeral homes, 916, 917

Colleges and universities, 233-325
audiovisual facilities, 314-319
classrooms, 233, 234
communications centers, 296-298
computation centers, 293-296
dormitories, 242-256

environment in, 249-251
facilities, 251-253
planning, 242, 243
rooms, 243-249
space allocations, 249
typical plans, 253, 254

field houses, 241, 242
gymnasiums, 236-240, 293

auxiliary, 237-239
construction of, 236
location of, 236

handicapped facilities, 255-257
large group facilities, 303-313
lecture halls, 234, 235
libraries, 257-284

book-stack capacities, 264-268
card catalog capacities, 268-274
carrels, 260-265, 274-284
column spacing, 257, 258
government standards for, 270, 274
resource facilities for, 300-311
seating accommodations, 258-268,
274-284

and programs and programming for, 323-325
as regional education centers, 298-300
special instructional and activity areas in, 239,

240
sports facilities, 240, 241

(See also Recreational facilities; Sports
facilities)

student unions, 285-293
theater-arts labs, 320-322

Communications centers, 296-298
Community theaters, 371-376
Computation centers, 293-296
Computer (EDP) facilities:

in hospitals, 458-460
in offices, 912-914

Conference rooms, 401
Correctional institutions (see Prisons)
Courthouses, 608-627
Courts :

circuit, 625-627
customs, 626, 627
district, 616-625
hearing rooms for, 624
municipal, 640, 642-645
trial, 609-613

Croquet courts, 1070
Cul-de-sac streets, 150, 152, 154

Dams, earth-filled, 1222
Dead-end streets, 150, 152, 154
Deck tennis courts, 1079
Delivery suites, hospital, 437-439
Density, housing, 82-86, 149
Dental clinics, 518-522
Dental offices, 807-809

INDEX

Camps (Cant .):
lodges, (236
rifle ranges, 1193-1203, 1230-1233
showers, 1230
swimming docks, 1218, 1222-1226
swimming pools, 1226-1230
types of, 1219-1221
waterfront layout, 1218, 1222-1226, 1233-

1235
Cargo facilities, airport, 953-958
Cells, jail, 637, 640-645, 659-663
Centers :

automobile dealer, 845-853
children's, 167, 168
nature, 1265-1267
senior citizens!, 122-128

Chapels, 589-591
Child health stations, 489
Children :

centersfor, 167, 168
child-care facilities in YWCAs, 680
playgrounds for, 1055-1063

Church schools, 581, 587, 588, 592-599
Churches:

general, 559-564
acoustics for, 562, 563
air-conditioning in, 563
choir locations, 562
lighting of, 563
plan typesfor, 559-562, 578-581
sitesof, 559, 570, 565

Lutheran, 564-569
elements and space requirements for, 565-
569

site selection for, 565
United Methodist, 570-581

fellowship halls, 573-577
plan arrangement, 578-581
site planning, 570

(See also Chapels; Synagogues)
Cinemas (see Movie theaters)
Circuses, 1177
City halls, 603-607, 644, 645

building layouts for, 604-607
design of, 605, 607
factors influencing need for new, 603
selecting location of, 603, 604

Classrooms, 189-195, 223, 233, 234
arts and crafts, 205, 206
church school, 592-594
college, 233 . 234
genial requirernents for, 189, 190
industrial education, 210, 211
music, 206-209, 380-392
synagogue school, 588
theater-arts lob, 320-322

Cleaners and tailors, 743
Clinics, dental, 518-522
Closets, 58-69

bedroom, 60-64, 66, 111
cleaning equipment, 66, 67
coat, 65
dining room, 67
planning considerations for, 58, 59
storage, 58-69



Furniture :
bedroom, 22, 23
dining room, 15-21, 67
living room, 5-14
office, 793, 794
sizes of, 7, 14-16, 22, 23

Galleries, museum, 331, 339
Garages, parking :

designs of, 824-834
mechanical elevators, 834
ramps, 824-834

Gift shops, 741
Golf clubhouses, 1185-1192
Golf courses, 1185-1189
Golf driving ranges, 1094
Grandstands, 1176-1183
Greenhouses, 1251
Group facilities, large, 303, 304
Group homes, 119-121
Guidance service facilities, school, 231, 232
Gymnasiums :

boys' club, 690-692
college, 236-240
public school, 218-223
recreation center, 696-699, 1 157
rehabilitation center, 465

Halfway houses (see Youth treatment centers)
Hammer throw areas, 1 105
Handball courts:

one-wall, 1071
team, 1102
three- and four-wall, 1072

Handicapped, facilities for :
bathrooms, 108-110, 114
bedrooms, 108
dimensions for, 105, 112
elevators, 104
housing, 102-118
kitchens, 106-108
laundry facilities, 104
living rooms, 106
parking, 102, 103, 116, 117
ramps, 102, 709
seating in movie theaters, 1123, 1 124
toilets, 114, 115, 710

Health centers :
mental, 431, 476-481
multiphosic screening, 550-556
(See also Rehabilitation centers)

Health stations, child, 489
Heliports, 963-971

elevated, 969-971
ground-level, 965-969
marking symbols for, 967
private, 963, 966
public, 963, 966
site selection for, 963-965

High jump areas, 11 10
High schools, 169-232
Hockey arenas, ice, 1075
Hockey fields, 1090, 1 176

Home arts facilities, school, 212, 213
Home owner's associations, 152, 153
Homes:

funeral, 916, 917
group, 119-121
mobile, 129-139
nursing, 482-488
(See also Youth treatment centers)

Hopscotch areas, 1073
Horse barns, 1252-1254
Horse riding schools, 1261, 1262
Horse stables, 1255-1260
Hospitals, 395-460

admitting departments, 398, 399
diagnostic x-ray suites, 412-417
EDP units, 458-460
electroencephalographic suites, 424, 425
emergency activity areas, 456-458
labor-delivery suites, 437-439
laboratories, 431-437
libraries, 400
maternity suites, 437-439
mental health centers, 431
nurseries, 405-408
nursing units, 402, 403
occupational therapy departments, 428-431
outpatient activity areas, 441-458, 477
pediatric units, 409-411
pharmacies, 418, 419
physical therapy departments, 425-428
psychiatric service areas, 477, 478
radioisotope facilities, 439-441
room sizes, 395-397
storage in, 439
surgical suites, 403, 404
teletheropy units, 420-423

Hostels, youth, 140-145
Hotels, 870-898

administrative areas, 880
back of the house, 871-875
banquet facilities, 884-886, 894
economics of, 870, 871
food and beverage service areas, 872-875,

893-895
front of the house, 875-881, 891
general planning for, 889-898
general service, 895
guest rooms as, 881-884, 889, 895
laundries, 892
lobbies, 880
public, 891
room sizes, 877-879, 886-888
service areas, 893-897
space allocations, 889-898

Housing :
clusterdevelopment, 157-159
density for, 82-86
for the elderly, 87-101, 122-128

alarm systems, 91
bathrooms, 88, 89, 98, 101
bedrooms, 88, 96-97
kitchen and dining areas, 90, 92-94, 99, 100
living rooms, 94-96
and neighborhood selection, 87
and orientation, 95, 96

Housing, for the elderly (Cant.) :
outdoor spaces, 98, 99
parking, 156
room sizes, 87
sites, 87
vertical circulation, 91

for the handicapped, 102-118
bathrooms, 108-110, 114
bedrooms, 108
and community space, 113, 114
elevators, 104
entrances, 103
garages, 117
kitchens, 106-108
laundry facilities, 104
living rooms, 106
and neighborhood selection, 102
parking, 102, 103, 116, 117
ramps, 102
storage, 111, 112
toilets, 114, 115

Human figure, dimensions for, 3, 4, 29, 105

Ice hockey arenas, 1075
Incinerator plants, 669-675

building design for, 669, 670
furnaces, 673-675
site selection for, 669
solid waste facilities, 671-673
utility services for, 669
weighing scales, 670, 671

Indoor tennis courts, 1175
Industrial buildings :

administration areas, 1015
building shapes, 1020, 1021
ceiling heights, 1022
engineering: external, 1018, 1019

internal, 1019
establishing liaisons, 1007
facilities : for employees, 1016, 1017

for research, 1018
manufacturing areas, 1018
office areas, 1015
railroad tracks, 1002-1005, 1023-1025
site analysis surveys, 1008-1014
site selection for, 1007, 1023
warehouses, 1019

Industrial parks:
airport, 1045-1051

essential utilities for, 1048
physical planning of, 1045
site layout of, 1046, 1048

general, 1001-1006
Industrial plants, 1049-1051
Insurance company offices, 800

Jails:
general, 653-668
in police stations, 637, 640-645
(See also Prisons)

Javelin throw areas, 1 107
Jewelry shops, 741-742
Junior high schools, 169-232
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Kennels, dog, 1263, 1264
Kitchens :

in camps, 1235-1237
commercial, 768-779

in hotels, 774, 775
in schools, 212-218, 778, 779

in hostels, 142, 143
residential, 29-40

critical dimensions for, 30, 31
dining areas in, 24
for the elderly, 90, 92-94, 99, 100
equipment for, 32-34
for the handicapped, 106-108
kitchen-laundry plans, 44
plan types, 35-38
storage in, 32-34, 39, 40

in youth treatment centers, 546

Laboratories :
animal facility, 1247-1250
in dental schools, 512-521, 525, 526
in hospitals, 431-437
language, 200
in medical offices, 801, 803
in medical schools, 492, 493
in nursing schools, 532, 537, 540, 542
photographic, 915
research (see Research laboratories)
in schools, 200-205

Lacrosse fields, 1095, 1096
Lakes, 1222
Landscaping:

of regional shopping centers, 719, 720
of schools, 176

Laundries, 41-47
in apartment buildings, 80, 81
in hotels, 872
residential, 41-47

kitchen-laundry plans, 44
laundry plans, 45, 46
multiuse laundry rooms, 47
planning considerations, 41
space requirements, 42, 43

Law offices, 810-813
Lawn bowling green, 1076
Learning resource centers, 188-191
Lecture rooms:

in colleges, 234, 235
in dental schools, 522, 523
in medical schools, 493, 494
in nursing schools, 537-540

Libraries :
bookmobilesas, 350, 351
bookstocks in, 343-348
carrels in, 260-265, 274-284
clearances for, 346-349
in dental schools, 522, 523
generol, 341-351
hospital, 400
in learning resource centers, 188-191
in medical schools, 491, 492
in nursing schools, 541
planning of, 345
in prisons, 665, 666
in public schools, 188-191

Libraries (Cont .) :
resource facilities of, 300-312
(See also Colleges and universities, libraries)

Liquor stores, 746, 747
Living rooms, 5-14, 20, 27, 28
Loadingdocks:

bus, 984-989
truck, 992-994

Locker rooms:
bathhouse, 1153, 1154
school, 197-199, 209, 223-227

Long jump areas, 1108
Lot layouts, subdivision of, 146-159
Lots, parking, 835-838

Malls, shopping, 717, 718
Marinas, 1208-1218

(See also Docks)
Maternity suites, hospitals, 437-439
Medical offices, 801 -804
equipment list for, 804
laboratories, 803
rooms: consultation, 802, 803

examination, 802
reception, 801, 802
utility, 804
for x-rayfacilities, 803, 804

Medical schools, 490-510
animal quarters, 492
laboratories, 492, 493
libraries, 491, 492
science departments, 496-510
site planning for, 490-491

Meeting rooms, student union, 286-292
Men's wear shops, 739-740
Mental health centers, 431, 476-481
Mobile homes and parks, 129-139

community facilities, 131-136
individual lots, 129, 130, 137-139
laundry facilities, 136
layout for, 129, 130
utility connections, 134

Motels, 886-888, 899-911
guest rooms, 906, 907
locations of, 899, 900
parking for, 903, 908, 910, 911
site planning of, 901-904, 907, 910, 911
spaceallocations, 906, 908
swimming pools, 909
types of, 900, 903

Movie theaters, 1118-1128
drive-in, 1127, 1128
floor slopes, 1119, 1120, 1127, 1128
lighting of, 1121
locations, 1118
lounges and toilets, 1 122
plans, 1125
projected picture shapes and sizes, 1118, 1119
projection rooms, 1122, 1126, 1128
seating in, 389-392, 1118-1121, 1123,

1124
sizes of, 1118
ticket booths, 1121, 1122

Multiphosic screening health centers, 550-556
Multipurpose rooms, schools, 196, 197

Museums, 329-340
galleries in, 331, 339

Music facilities, school, 206-209, 380-392

Naturecenters, 1265-1267
Neighborhood planning (see Site planning)
Neighborhood recreation buildings, 700
Neighborhood service centers, 702, 703
Nurseries, hospital, 405-408
Nursery schools, 163-166
Nursing homes, 482-488

criteria for design, 483-488
and social planning, 482, 483

Nursing schools, 528-543
lecture rooms, 537-540
libraries, 541
research laboratories, 542
space requirements for, 529-531

Nursing units, hospital, 402, 403

Occupational therapy facilities :
in hospitals, 428-431, 481
in rehabilitation centers, 461 --475

Offices :
clearances for, 798, 799
computer (EDP) facilities, 912-914
and conference rooms, 790
dental, 807-809
desks, 793, 794
furniture, 793, 794
general, 780-799
in industrial plants, 1015
insurance company, 800
law, 810-813
medical (see Medical offices)
ophthalmological, 814-816
planning of, 780, 781, 791-797
private, 788, 789, 795-797
radiological, 805, 806
types of, 781-790
and work stations, 782-790

Ophthalmological offices, 814-816

Paddle tennis courts, 1081, 1113
Parking, 156, 817-823
and automobile dimensions, 817
for the handicapped, 102, 103, 116, 117
at industrial plants, 1049-1051
parking lots, 835-838
for rehabilitation centers, 475
for schools, 175, 176
for shopping centers, 715, 716, 719, 721-724,

727-729
(See also Garages, parking)

Parks and playgrounds, 1055-1063
(See also Zoos)

Pediatric departments, hospital, 409-411
Pharmacies, hospital, 418, 419
Photographic laboratories, 915
Physical education facilities, school, 218-223
Physical therapy facilities:

in hospitals, 425-428
in rehabilitation centers, 462-466, 475



Retail shops (Copt .):
men's wear, 739-740
planning of, 730-734
shoe, 748-750
shoe-repair, 744
showwindows in, 731, 734, 735
supermarkets, 751, 752
tailors and cleaners, 743
women's wear, 737-738
(See also Regional shopping centers ; Restau-

rants)
Riding schools, 1261, 1262
Rifle ranges, 1193-1203, 1230-1233
Roadways, industrial park, 1002
Room sizes :

for apartments, 78, 79
for hospitals, 395-397
for hotels, 877-879, 886-888
and housing for the elderly, 87
motels, 906, 907

Roque courts, 1077
Running tracks, 1103, 1 177

Schools :
administrative suites for, 185-187
arts and crafts in, 205, 206
auditoriums, 196, 229, 230
buses for, 174, 175
cafeterias, 196, 212-218
church, 581, 587, 588, 592-599
classrooms, 192-195
colleges (see Colleges and universities)
dental (see Dental schools)
elementary, 169-232
food service in, 212-218, 778, 779
guidance services in, 231, 232
gymnasiums, 218-223
high, 169-232
home arts in, 212, 213
industrial education shops, 210, 211
junior high, 169-232
kinds of, 178-184
language laboratories, 200
learning resource centers, 188-191
libraries, 188-191
lockers, 197-199, 209, 223-227
medical (see Medical schools)
multipurpose rooms, 196, 197
music facilities, 206-209, 380-392
nursery, 163-166, 587, 588
nursing (see Nursing schools)
parking facilities, 175, 176
physical education facilities, 218, 229
planetariums, 205
playgrounds, 1055-1063
and programming, 170-172
riding, 1261, 1262
safety in, 176-178
sciencefacilities, 200-205
secondary, 169-232
site selection, 173
sports facilities, 175, 176
swimming pools, 227-229
vocational education shops, 210, 211
and working heights for students, 195

INDEX

Regional shopping centers, 713-729
climate control for, 716, 718, 719
landscaping for, 719, 720
and leasing satellite stores, 716, 717
locations of, 720
malls, 717, 718
parking and traffic control, 715, 716, 719,

721-724, 727-729
pedestrian areas, 717, 718, 720, 729
servicing, 718
site selection of, 714, 715, 721-723
storefronts, 729
types of, 713, 714, 724
and zoning codes, 723, 726
(See also Retail shops)

Rehabilitation centers, 461-475
hydrotherapy in, 465, 466
medical, 461, 462
occupational therapy in, 466-468, 475
physical therapy in, 462-466, 475
psychiatric services in, 469, 470
social services in, 469, 470
speech and hearing units, 468, 469
vocational services in, 470-475
workshops in, 470-475
(See also Health centers; Youth treatment centers)

Rehearsal halls, music, 206-209, 380-392
Research laboratories, 1026-1037

in colleges, 240
in medical schools, 492-494
in nursing schools, 542

Research libraries (see Colleges and universities,
libraries)

Residences :
bathrooms (see Bathrooms)
bedrooms (see Bedrooms)
closets (see Closets)
dining areas, 15-21
kitchens (see Kitchens, residential)
laundries (see laundries, residential)
living rooms, 5-14, 20, 27, 28

Resource facilities :
college and university, 300-3D2
learning resource centers, 188-191

Restaurants, 755-767
areas: dining, 755, 756

production, 756, 767
receiving and storage, 757, 758
sanitation, 758, 766
serving, 757

bars: food, 763
liquor, 765

employees' facilities, 766, 767
kitchens, 757, 774-777
seating, 759-762, 767
space requirements, 755, 756
table and chair units, 759-762, 767

Retail shops, 720, 730-750
barber, 743
beauty parlors, 744
counters in, 731-733
drugstores, 745-746
florists, 744
gift, 741
jewelry, 741-742
liquor, 746, 747

Pistol ranges, 1193-1203
Planetariums, 205
Planning, site (see Site planning)
Platform tennis courts, 1080
Ployfields, 1055-1063
Playgrounds and playlots, 1055-1063
Pole vault areas, 1 109
Police stations, 606, 607, 636-652

administrative areas, 637, 638, 643, 648
communications facilities, 636, 641, 649, 650
detention facilities, 637, 640-645
firearms ranges, 652, 1193-1207, 1230-1233
laboratories, 652
property rooms, 644, 652
site selection of, 639, 646

Pools, swimming (see Swimming pools)
Post offices, 708
Prisons, 653-668

administrative functions in, 663
assessment of needs, 654, 655
cells in, 637, 640-645, 659-663
correctional programs at, 663-665
recreation facilities in, 667
security : circulation and control, 658, 659, 668

types of, 656-658
services : commissary, 666

food, 667
library, 665, 666
medical, 666
religious, 668

site selection of, 656
types of, 653, 654
visitor accommodations, 668

Programming in schools, 323-325
Projection systems, school, 314-318
Psychiatric facilities, 476-479

Radio stations, 858-864
Radio transmitter facilities, 863, 864
Radioisotope facilities, hospital, 439-441
Railroads, industrial park, 1002-1005, 1023-

1025
Ramps:

automobile, 823-834, 852, 853
boat launching, 1216, 1217
for buses, 987, 989
fordrive-in theaters, 1127, 1 128
for the handicapped, 102, 709
in parking garages, 824-834

Ranges:
archery, 240, 1111, 1233
firearm, 652
golf driving, 1094
pistol, 1193-1203
rifle, 1193-1203, 1230-1233
shooting, 1204-1207
shotgun, 1232, 1233

Recital halls, 382
Recreation centers, 696-701

community, 697-699
gymnasiums in, 696-699, 1 157
neighborhood, 700
planning of, 697

Recreational facilities, 1055-1117
Regional educational centers, 188-191



Tennis courts (Cant . ):
paddle, 1081, 1113
platform, 1080
table, 292

Terminals :
airport, 931-934, 948-951

(See also Airports)
bus (see Bus terminals)
freight, 990-997, 1039
seaplane, 976-983
truck, 990-997

Testing centers, health, 550-556
Tether ball areas, 1083
Theaters, 354-379

amphitheaters, 377-379
community, 371-376
drive-in, 1127, 1128
movie (see Movie theaters)
music facilities in, 380-392
seating in, 389-392
sight lines for, 362-365, 372, 373
spatial requirements for, 322, 366-368
teaching stations, 320-322
types: arena, 353, 355, 369, 370

multiuse, 359, 360
open-thrust, 353
proscenium, 352-354, 376

Therapy facilities :
occupational, 428-431
physical, 425-428
recreational, 481

Toilets for the handicapped, 114, 115, 710
Touch football areas, 1093
Town halls, 603-607, 644, 645
Tracks, running, 1177
Trailers (see Mobile homes and parks)
Trapshooting areas, 1112, 1204-1207
Treatment centers, youth (see Youth treatment cen-

ters)
Triple jump areas, 1108
Truck dealer facilities, 854-857
Truck dimensions, 994, 996, 997
Truck service facilities, 856, 857
Truck terminals, 990-997
Turning radii :

for automobiles, 827
for buses, 987
for trucks, 994

Universities (see Colleges and universities)

Vault, pole, 1109
Vaults, bank, 754
Volleyball courts, 1084, 1113
Vomitories, 1179-1182

Warehouses, 1038-1044
Waterfront layouts, 1218, 1222-1226, 1233-

1235
Wheelchair dimensions, 105, 112
Women's wear shops, 737-738

Sports facilities :
for colleges, 240, 241
for public schools, 175, 176, 227-229
(See also Playgrounds and playlots; Recreation

centers, gymnasiums in ; Stadiums; specific
sport)

Stables, 1255-1260
Stadiums, 1176-1184
Stations:
automobile service, 839-844
fire, 628-635
police (see Police stations)
radio, 858-864
television, 865-869

STOL ports, 972-975
Storage facilities, residential, 58-69
Storefronts, retail shop, 731, 734, 735
Stores (see Retail shops)
Street types, 146-154
Student unions, 285-293
Studios:

ballet, 333
music, 382
radio, 859, 861
television, 384, 865-867

Subdivision layouts :
airport industrial park, 1045-1051
in site planning, 146-159

Supermarkets, 751, 752
Surfaces, playfleld, 1116
Surgical suites, hospital, 403, 404
Swimming, waterfront facilities, 1218, 1222-

1226, 1233-1235
Swimming docks, 1218, 1222-1226
Swimming pools, 1138-1152, 1218, 1222-1226

in boys clubs, 693, 694
In camps, 1126-1230
classification of, 1 138
dimensions of, 1139
diving, 1144-1146
locker rooms, 1153, 1154
for motels, 909
plansfor, 1149-1152
in rehabilitation centers, 466
sanitary facilities for, 1141, 1142
In schools, 227-229
wading, 1144
in YWCA buildings, 680-686

Swings, play, 1060
Synagogues, 582-588

educational centers, 587, 588
social centers, 585-587
(See also Churches)

Table tennis areas, 292
Tailors and cleaners, 743
Team handball areas, 1 102
Teletherapy units, hospital, 420-423
Television stations, 865-869
Television studios, 307, 308, 384, 865-869
Temples (see Synagogues)
Tennis courts, 1082, 1113

deck, 1079
indoor, 1175

Science facilities, school, 200-205
dental, 512-518
medical, 496-510

Screens, movie theater, 1118, 1119
Seaplane terminals, 976-983
Seating :

in auditoriums, 319, 389-392
in colleges, 234, 235
in lecture rooms, 234, 235
in movie theaters, 389-392
and musicfacilities, 206-209, 380-392
in restaurants and eating places, 759-762, 767
in sports arenas, 1176-1183
in theaters, 389-392

Senior citizens' centers, 122-128
Service centers:

automobile, 841-844
neighborhood, 702, 703
truck, 856, 857

Serviceequipment buildings, airport, 959-961
Service stations, automobile, 839-844
Sewing-laundry rooms, 47
Shooting ranges, 1204-1207

(See also Police stations, firearms ranges)
Shopping centers (see Regional shopping centers)
Shops:

automotive, 841
in rehabilitation centers, 470-475
retail (see Retail shops)
school, 210, 211

Shot put areas, 1104
Shotgun ranges, 1232, 1233
Showroom, automobile dealer, 845-847, 854
Shuffleboard courts, 1078
Sight lines, 1178, 1180-1182
Site planning :

for apartments, 146-159
for churches, 565, 570
and homeowners associations, 152, 153
and housing for the elderly, 87
and housing for the handicapped, 102
for marinas, 1208
for medical schools, 490, 491
for motels, 899-911
for rifle ranges, 1193
for schools, 144, 145, 167, 173, 174
and subdivision layouts, 146-159

Skeet shooting ranges, 1204-1207
Slides, 1061
Soccer fields, 1097, 1098
Social centers, synagogue, 585-588
Softball fields, 1099, 1100, 1117
Space allotments :

for boys clubs, 690
for bus terminals, 985, 986
for dental schools, 521, $22
for hotels, 897, 898
for marinas, 1213, 1215
for motels, 906, 908
for sports arenas, 1 184

Speedball areas, 1101
Sports arenas, 1176-1184

general planning of, 111176-1183
operating requirements, 1183, 1 184
spectator requirements, 1 183

INDEX



INDEX

Youth treatment centers (Cant .):

(See also Rehabilitation centers)

Zoning and building codes, 71
Zoos, 1158-1167

animal exhibits, 1159, 1161-1164
classification of, 1158, 1159
grounds, 1160, 1161
hospital-quarantine facilities, 1164
maintenance of, 1164
planning of, 1158-1163
public services for, 1165

YMCA and YWCA buildings (Cant .) :
services in : food, 686-690

residential, 686-689
sites of, 677
space areas for activities, 678-680

Youth hostels, 140-145
Youth treatment centers, 544-549

area requirements of, 544
bedrooms in, 546-548
goals of, 544
and halfway houses, 544
kitchens in, 546
site selection of, 545

Workshops:
in rehabilitation centers, 470-475
in schools, 210, 211

X-ray (diagnostic) suites, hospital, 412-417

YMCA and YWCA buildings :
child-care facilities, 680
design principles of, 676, 677

health and recreation facilities, 680-686
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