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FOREWORD

At a meeting of the Board of Dirertors of the American
Association for Health, Physical Education, and Recreaiion,
held in Washington, D.C., in April 1945, favorable action
was taken on a proposal by Caswell M. Miles, AAHPER
Vice-President for Recreation, that a grant of money be ob-
tained to finance a national conference on facilities. Subse-
quently, a request for $10,000 to finance the first facilities
workshop was placed before Theodore P. Bank, President
of The Athletic Institute. At & later meeting of the Board of
Directors of The Athletic Institute, the project was approved
and the money appropriated to finance the first workshop.

The National Conference on Facilities for Health, Physi-
cal Education, and Recreation was formed for the purpose
of organizing and conducting the workshop. The inembers
of the Confereace Exccutive Committee included representa-
tives of the several national organizations cosponsoring
the project. ]

Over 20 years have elapsed since the printing of the
Guide which resulted from the first workshop, hela at
Jackson's Mill, West Virginia, in December 1946. Dur-
ing this interval, there have been 12 printings of the Guide.

The second workshop was held May 5-12, 1956, at the
Kellogg Center for Continuing Education, Michigan State
University, East Lansing. The second workshop, as was
the first, was financed by The Athletic Institate. The 1956
edition of the Guide, which resulted from the second work-
shop, has been widely used in the planning and construc-
tion of facilities.

The third workshop, which was financed jointly by
AAHPER and The Athletic Institute, was held January 15-
24, 1965, at the Biddle Continuing Education Czater, In-
diana University, Bloomington. The 1965 edition of the
Guide, which was prepared by the third workshop, has
been well received throughout the countzy.

During recent years, there have been many new develop-
ments in facility planning and construction. These develop-
ments have been due to a number of factors. The need for
improving education, recreation, and fitness opportunities
for the youth of the nation has been highlighted by many
groups. The fine work of the President's Council on Physi-
cal Fitness is one illustration of the growing nationa: inter-
est in health, physical education, and recreation activities.
Much of the research and attention devoted to facility plan-
ning and construction during the past 25 years has been
due to the increased leisuze time in our society and a grow-
ing realization of tne concspt that recreation, and cspecially

_physical activity, is a fundamental human need essential to

the well-being of ail people.

At the 1965 facilities workshop, there was an expressed
interest 1n the need for a Guide on college facilities. It was
pointed out that the easlier Guides had been directed toward
community and school use. Although some attention was

given to basic college needs by those attending the 1965
workshop, the participants agreed that a college and uni-
versity Guide should be prepared at a subsequent work-
shop. As a result, AAHPER and The Athletic Institute again
agreed to finance such a proiect 2nd the dates of April 29-
May 8, 1967, were set for *he fourth workshop.

The delegates for the 1967 workshop were cazrefully
selected on the basis of their particular knowledge and cox-
tributions. Among those invited were 2 number of outstand-
mg college and technical personnel engaged in planning
and conducting programs of athletics, recreation, outdoor
education, and physical and health education. Ia adaition,
invitations were extended to a number of speciatisis resper-
sible for planning and constructing facilities for tacse pro-
grams. These specialists included city planners, architects,
landscape architects, engineers. and schoolhouse construc-
tion consuitants.

Early in the planning, chairmea were selected for the
various workshop committees. These committees were busily
engaged in conducting research and gathering data prior
to the workshop, which was again held at the Biddle Con-
tinuing Education Center at Indiana University.

The workshop participants approached the task of pre-
paring the new Guide from the standpoint that adquate
programs of athletics, recreation, outdoor education, and
whysical and health education can be provided only through
cooperative planning directed toward the most economical
and efficient use of the total resources. Every effort was
made to incorporate the most recent advances in facility
planning and construction. At the same time, an attempt
was made to identify new needs and to aniicipate future
ones.

Appreciation is extended to all those who contributed
their e, effort, and materials to make this Guide possible.
It has been a team project, and, therefore, the publication
does not necessarily sepresent the viewpoint of any o~ * in-
dividual or the organization he represents. It is a cor:-pusite
of the thinking and effort of the entire group of workshc_
participants and preworkshop committee members.

This Guide is an answer to a great need for concrete in-
formation that would be of matesial value to planners of
areas and facilities for athletics, recreation, outdoos educa-
tion, and physical and health education. Not only does it
include many diagrams and sketches showing specific meas-
urements, but it provides a check list to prevent the inad-
vertent omission of an item that would be difficult to correct
later. The fact that it is essentially functional and complete
is a credit to those who have prepared this document. It
should be in the hands of every department head, architect,
planring corsultant, and all others who may either be in-
terested in planning new college or university facilities for
health, physical education, and/or recreation, or checking
the acequacy of those already in use.

. . —_—
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This document has been repro-
duced exac*ly as received

Chapter 1

from the originating
organization, in spite of the

f?cf that certain drawings and
diagrams may be on tco small

a scale to be legibie in
reproduction.

PROGRAM OBJECTIVES AND NEEDS

Human needs and cducational objectives determine the
program content in health and safety education, pnysical
education, recreation, and athletics. The program content, in
turn, will be the basis for determining fadility needs. Since
no two icstitutions will have identical prograins, the faciity
requirements will vary among colleges and universities.
These facilities require detailed pianning by responsible
persons to assure that they are functicnal.

Heclth and safety education, pkysicai “du~ation, recrea-
tion, and athletic facilities provide the laboratcries neces-
sary for the accomplishment of program objectives. There-
fore, the program conicni must be continuously considered
throughout the planning process.

BASIC OBJECTIVES

Before consicering the planning of areas and facilities
essential for health and sarety education, physical educa-
tion, recreation, and athletics, it is imgortant to understand
the basic aims and objectives of these fields.

PHYSICAL EDUCATION !

The aim of physical education is to help people of all
ages live healthy, satisfying, and energetic lives. Four spe-
cific purpcses are: to develop and mainfain maximum phys-
ical efficiency; to develop useful kncewledge and physical
skills; to act in socially-useful ways; and to enjoy whole-
some physical recreation.

The subject matter of physical education is the science
and skill of movement. All types of sports and other physi-
cal activities are utilized to devciop in youth and adults the
strength, endurasice, coordiration, and flexibility essential
ir both work and play.

Tarough physical education, boys and girls, youth, and
aduhs are. (1) taught the physical skills needed for per-
forming their daily work; (2) trained and conditioned for
the maintenance of mental and physical health; and (3)
helped to acquire the skills of those puysical activities which
may be enjoyed during their leisure ume throughout life.

A sound college or university physical education pro-
gram includes: required daily participation—by all stu-
dents— in appropriate and diversified physical activities;
and a wide variety of intramural activities available to ali.
Additional opportunities should be provided for those of
superior ability to participate in their areas of special in-
terest, such as sports, gymnastics, swimming, and dance.

HEALTH AND SAFETY EDUCATION

The aim of health and safety education is to provide ex-
pericnces which will favorably influence knowledge, atti-
tudes, habits, and practices related to individual, commun-
ity, and world health and safety.

1 This section is adapted from a statement issucd by the American Asse-
dation for Health, Physical Education, and Recreation.

Kealth and safety education sesks to bridge the gap be-
tweer. scientific knowledge of heaith and safety and its appli-
cation by people in their daily lives. A college or nniversity
health and safety education program includes heaithfu
living, health and safety instruction, and health services.

RECREATION

The primary function of recreatiou is the enrichment of
living by enabling individuals to find cudets for self-expzes-
sion and thereby tu deveiop their inherent potential and
achieve desized satisfactions. These satisfactions include
adventure, fellowship, a sense of accomplishment, the ea- |
joyment of beauty, and the joy of creating, all of which i
contribute to human happiness. Through recreation pro-
grams, people are helpel to develop interests and skilis °
which enatle them to make constructive use-of leisure, and |
which contribate to physical and mental healin, safety, i
good citizenship, confidence, and character developmeat.

Recreation is essentially a kind of experience rather than
a set of specific activities. Many types of these experiences
have a major place in college and university programs.
The wide range of recreation activities includes games and
sports, music, dance, arts and crafts, drama, social activi-
ties, nature and outing activities, hobbies, and service pro-
jects. The comprehensive recreation program affords the
students, faculty, and staff the opportunity to engage in a
variety of activities with the help of trained leaders and
under conditions which assnre maximum enjoyment and
benefits.

ATHLETICS

The intercollegiate or extramural athletic programs of
a college or university are des'gned to meet the needs of
those men and women who have attained a high dcgree of
proficiency in sports activities. These athletic programs
should be broad in scepe, and, ideally, should provide
opportunities for participation in cll competitive sports

NEED FOR PROGRAMS 3

Man functions as a wotal organism. Experiencs and
learning leave their impression upon his totality. They
make changes in his mental and physical being, and in his
emotional and social attitudes. 3

Down through the ages, man has adapted himself to bis
environment very well. Otherwise, he would have been ex-
tinct like many prehistoric animals. Modern man, however,
faces a more rapidiy changing environment than his for
fathers, and today's college students will find it increasingly
more difficuit to adapt to ihe new socizl conditions. The im
pact of less physical actity, more leisuse time, indicting
advertisements, confusing propaganda, conflicting ideol
gies, and everyday threas of disasters and wars confron
today's students with myriads of mental, physical, emo
tional, and social strains. These can be most effectively di
cussed and alleviated in the educational climate of the cam:
pus.




PROGRAM OBJECTIVES AND NEEDS

Tae ragmentation of campus life caused by the losation
of an increasing percentage of the college population in
urban-centered institutions has resulted in an increased
proportion of off-campus housing. This situation has be-
come a strious problem in the United States. An increasing
nuniber of requests are being received by coilege 2dmini-
strators for the development of facilities which will cause
the commuter student to want to remain on the campus for
longer periods of time. Physical education and recreation
facilities are frequently mentiored as primary contribuiors
to the solution of this problem. ‘

It is apparent that one of the solutions to the problems
of adjusting to a rapidly-changing society is pioper prepar-
edress through education. For fruitful and purposeful living,
man snust be an active participant in educational and recre-
ationzat endeavors and experiences. A broad instructional
program is essential at the college or university level if
students are to be beiter prepared to cupe with their recre-
aticn necds throughout life. However, even with a broad
program of instruction, the student must be givea the op-
Portunity to participate in a wide range of physical recrea-
tion activities in order that he can supplement his class
learning experiences with both out-of-class practice of activi-
ties and exposure to numerous new activities. The college
years previde the last opporiunity to expose the student to
physical recreation activities within the framework of the
college or university.

NEED FOR AREAS AND FACILITIES

Most colleges and universities have, in recent years, been
under great pressure *o expand their facilities in order to
meet program needs Enrollments are rapidly rising be-
cause of a growing population and because an ever-increas-
ing percentage of the population is seeking a college educa-
tion. In adaition, program advancement, enrichment, di-
versification, and specializatior. are contributing to a greater
need for health and safety education, physical education,
recreation, 2nd athletic facilities. Since the growth of exist-
ing institutions will be unable to meet these pressures, new
college and university campuses are heing planned through-
out the country.

The community college program is rapidly growing in
most of the urban areas. Educators are in general agree-

ment that the future role of the community college will be to
provide the first two, and, in some instances, the first four
years of the college education to the vast majority of stu-
dents. The large university will then be made up almost en-
tirely of upper-ievel undergraduate and graduate students.

The community coilege will have to assume the impor-
tant responsibility for providing physical education and
recreation programs that will enable students to live as a
total being throughout life. Therefore, it is essential that the
community college plan facilities which will enable it to meet
this responsibility. It is cqually important that the large
university provide opportunities for continned participation
in the activities learned curing the catlier college years.

NEED FOR PLANNING

The « lustitutions with foresighted leadership grow in
accordance with a master plan designed by professional
planners. The existence of a master plan, however, is not a
permanent solation. The plan should be reviewed periodi-
cally aad modified according to changing reeds. The ex-
pert planner is capable, in most situations, of planning with
respect for the dynamics of a changing situation. The avoid-
ance of becoming hampered by foo much rigidity, and, at
the same time, meeting realistic needs during each year of
growth is the essence of master plaaning for a college.

Professional planners cannot work successfully without
the counsel of program specialists from all disciplines in-
volved. It is espzcially important that program speciaiists
assisting in the planning of facilities for health and safety
education, physical education, recreation, and athletics be
highly qualified to serve as consultants. Since most college
and university planning will have some effect upon these
fields, it is important that these areas be represented in al®
campus planning discussions.

Since the facuity in most institutions is composed of
specialists, an individual faculty member may bz quite
knowledgeable about a particular aspect of bis field, but
may, a: the same, be la:gely unaware of the special needs
of another area. Therefore, it is recommended that pro-
fessicnals in health and safety education, physical educa-
tion, recreation, and athletics utilize source materials, such
as this Guide, to help them in their consultant work with
planners.
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Chapter 2

BASIC PLANNING PRINCIPLES

Acceptance of the thesis that health and safety education,
physical education, recreation, and athletic programs are
essential to present-day living, and of even greater impor-
taace to the future well-being and happiness of people,
makes it logical to state the principles basic to planning
areas and facilities for these programs.

PRINCIPLES

The principles listed in this chapter are based upon cer-
tain assumptions. One of these is that health and safety
education, physical education, recreation, and athletics pro-
vide important educational experiences for all students.
Furthermore, intramural activities and recreation oppor-
tunities should be provided at times during the day when
students, faculty, and staff desire to participate. Finally,
facilities should be provided for the comfort of those spec-
tators who wish to attend athletic contests.

e Good facilities are essential to a satisfactory pro-
gram in health ond safety education, physical educa-
fion, recreation, and athletics. Facilities should be pro-
vided to meet 2ll the requirements of those activities
which go to make up a comprehensive program of
health and safety education, physical education, recrea-
tion, and athletics. Initial planning should point toward
a realistic but ideal situation. The real needs, as seen by
the program specialists, should be the basis fer planning.
e All planning should be within the scope of a master
plan for the institution. In planning such facilities as
swimming pools, athletic fields, and gymnasiums, con-
sideration should be given to the space and financial
needs of the institution as a whole. It is imperative that
those responsible for health and safety education, physi-
cal education, recreation, and athletic programs play an
i:nportant part in all campus planning.

o The type, locaiion, and dimensions of areas and

facilities planned should be related to existing facilities

of al! kinds. In planning spaces for particular activities,
consideration should be given to the kinds of programs

for which the space is best designed. When designing a

facility, consideration should be given to efficient and

functional use, keeping in mind possibilities for flexibil-
ity, expansibility, and adaptability.

e All planning shkould conform to state and local regu-

lations and accepted standards. Planning groups should

be familiar with state and local fire, building, electrical,
and sanitary codes.

e Planning should include provision for the needs of

the ulypical. Recent advancements in knowledge and

technology have resuited in more individuals with dis-
abilities being motivated to attend college. More institu-
tions each year are extending themselves to make a col-
lege 2ducation possible for all qualified and deserving
people. The development and implications of "continuing
education” add further significance to the need and de-
sirability of designing college facilities for everyone, in-
cluding the disabled and th» aging (see Appendix G).

e All interested and qualified individuals and g
should be given an opportunity to share in the
ning. Every individual or group wishing to mak
gestions should have the opportunity to do so.
times an excellent idea comes from a most un
source. inviting all interested pariies to contribu
make it necessary to screen and sift much materi
no interested person should be denied the opportur
participate. This approach creates esprit de corp:
the accompanying good will. |
e Initial planning should be pointed at the ideal.
ism should not be forgotten in planning ideal fac
Planners should “think big" without indulging in d:
completely out of line with the needs of the prog
The realistic needs of the program should be the
of all early planning.
e A professional consultant in planning health
safety education, physical education, recreation,
athlefic facilities should be retained. The profess
consultant is concerned with problems related to fun
size, and relationships. His specialized knowledge, !
upon study and experience, should be most help
aiding the professional to determine what he neec
addition, he aids in translating these needs to the :
tect, and this helps the architect to build a truly fun
al and practical facility. The use of a professional
sultant should save money on the original cost
building, and improve maintenance and operatin;
ciency.
e Every available source of funds should be in
gated. Sources of information regarding available |
from the federal government and private and public
dations inciude state universities, federal agencies.
state departments of education.
e Professionals must be coastantly aware of f
needs and must continuously investigate the possi
of obtaining new spaces. Most colleges and unive:
are growing rapidly witn regard to enrollment and
cal plant. Open space is becoming increasingly mox
ficult to obtain and retain. Professionals must plan a
so as to make their future needs known before all
pus and off-campus land is allocated. They must
out the necessity for retaining that space which is
being used for health and safety education, physic
cation, racreation, and athletics.
e Planning functions should be carefully organiz
number of organizational patterns have been succes:
used. A common plan that works well is as fol

1. A professional planning office |

2. A campus planning committee

3. A project planning committee

4. Program specialist subcommittees

The first two are usually part of the regular colle,
university planning program. The third is an ac
groun, composed of program specialists, establishe

the purpose of programming new construction for :
cific discipline. The project planning committee for :
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field house, for example, will consist of prograr, speciai-
ists in health and safety education, physical education,
racreation, and athletics. Professional planners and archi-
tects must work closely with program specialists in order
t.at they may be constently aware of the objectives which
i1e construction of the facility attempts to attain. Several
;1 7ject planning committees may be at work at the same
16 1e. These are ad hoc committees which are dishanded
v :en their assignment has been completed.

A building should be programmed by the specialists
and such programming should include a description of
tt.e cizes, functions, and relationships of the facilities de-
sied. Schematic drawings should be prepared by this
group. The architect can then graphically interpret e
th: :king of the group and submit these drawings for e
sttdy by the program specialists and,/or project plan-
niig group. Figure 1 is an organization chart showing
th- interrelationships of the various planning groups.

DETERMINING FACILITY NEEDS

since the program is the basis for facility planning, the

requirement may increase the demands for this type of
space, since all students will then iend to use after-school
hours to meet their physical-activity needs. This concen-
tration of student activity into a shorter daily period will
likely make it necessary to provide greater play and ex-
escise space than needed for a balanced program of basic
instruction, free-play oppourtunities, and intramurai aad
intercollegiate sports competition.

The erroneous practice of dropping required physical
education in order to eliminate the need for physicai-ac-
tivity spaces has beea pointed out. Even more important,
however, are the effects of such a decision on the enire
life of the student. The psychological piessures present
in today's society are so intense that man must have
wholeson:e recreative experiences in order to survive.
Prizi to the “"age of automation,” man often found his
creative needs fulfilled through his work, but increasing
numbers of people today feel ... emptiness in life which
can be filled cnly through leisure-time recreative experi-
ences.

A college or university should dedicate itself to the ed-
ucation of the total man. To do otherwise will only lead

facilities should be designed to meet the needs of the pro-
gram. The following are questions to assist program spe-
rialists in determining their facility needs:

to increased frustration and emotional disturbance. The
cost of rotal education for life is far lass than the cost of

i
=

e How many years of instruction in physical education
will be required of all students? Studies indicate that in
colleges and universities requiring all students to take
physical education for three years or more, the peak
loads on facilities occur during class hours. Cenversely,
in those institutions requiring from cne to two years of
basic instruction in physical education, the peak load oc-
curs after schoo! hours.

The peak load is a factor in determiring the types of
facilities needed and the square footage and numbers of
units of each type. The futility of dropping required phys-
ical education in the belief that this will reduce the pres-
sures on facilities for physical education and athletics is
obvious. In fact, the elimination of a physical education

curing the emotional illnesses of those who were not pro-
perl; prepared for life. Society cannot afford the luxury
of allowing colleges and universities to educate only a
part of the man. And students should demand that edu-
cational leaders be foresighted enouga to prepare them
properly for life in a complex and technical society.
e Is the instruciional physicaul education program ic be
broad in scope, with opportunities for the deveiopmen?
of interests and skills in a great variety of sports? The
cbjectives of physical education as envisioned by the ad-
mmistration must be taken inte consideration. Broad
views of this area of education with mukiple objectives
should be plaaned. This will result iz a need for more
elaborate facilities than would be needed if a limited pro-
gram were planned.

Campus Planning
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Campus Facility Planning Organizatior Chart




Ll

e Are professional curriculums in health and scfety
education, physical educafion, and recrection to be a
part of the program? The specific kinds of facilities need-
ca will be somewhat different if the program is entirely
basic instruction and intramural and intercollegiate ath-
letics. Morc lectuze rooms, seminar areas, and office
space will be required in college and university depart-
ments oflering professional curriculums. Departments
which offer graduate programs will need facilities such
as research laboratories tc provide the graduate student
opportunities implicit in graduate education.

e What responsibility does the college or university
sake for the physical recreafion and physical fitness of
its foculty and staff? Good faculty members are difficult
tc recruit and more difficult to keep. Mary colleges are
encouraging their faculty to use the gymnasium and
sports fields for recreation and fitness. There is some evi-
dence that fringe benefits of this type are important in
maintaining a goed and also healthy faculty. The inter-
est of this group should be a consideration in planning.
Faculty interests seem to be strong in such activities as
handball, squash, tennis, golf, badminton, swimming,
weight training, and running. Consideration for the wel-
fare of faculty and staff will indicate a need for mere
facitities in the areas of their particular interests.

CULLEGE AND UNIVERSITY FACILIT'ES GUIDE

e Will research in health and safety, physical educa-
fion, recreatior, and athletics be an aspect of tlie pro-
fessional program? I su, research laboratory space
must be provided. The square footage and room dimen-
sions for research laboratories will vary considerably,
depending upon the kinds of rescarch to be conducted.
e What will be the scope of tae intercollegiate and
extramural athlefic programs? Women’s -x+ramural ac-
tivities and varsity athletics skould provide for the com-
putitive interests and abilities of the highly-skilled stu-
dents. .

e Whot will be the scope of the inframural sporis pro-
gram? The inramural program sheald include activities
for all men and women. The program should be varied
so as to provide for all interests and levels of ability.
Both the competitive and the recreation needs should be
served.

e What are the environmental factors which will of-
fect the program and facilities for the college or uni-
versity? Environmental factors such as climate, popula-
tion, space availability, topographical features, campus
plan relationships, and transportation must be consid-
ered. The planner might reed to devote special attention
to the question of whether facilities are to be centralized
or decentralized. He should be aware of the current con-
cept of the residential college.
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Chapter 3

GUIDE LINES TO PLANNING

The colleges and universities of the United States are
facing the greatest decade of expansion in history. Predic-
tions indicate that thess institutions will have to build as
many nev. buildings in the next ten years as they have
constructed Juring the past 300 years. The magnitude of
this problem has made the development of a master plan
essential to coliege development.

SPACE STANDARDS

Flanning officials in colleges and universities need guide
lines in terms of square feet per student for the d=velopment
of the master plan for the campus. Unless land is set aside
for both indoor and outdoor facilities, keepiag in mind the
long-range growth of the institution, an impasse is eventu-
ally reached where it becomes impossible to administer an
adequate program of physical education, recreation, and
athletics.

The suggested standards which follow huve been adapted
fiom a planning study completed by Sapora and Kenney at
the University of Illinois. These standards are based on
the makeup of the student pogpulation of the institution
(Applied Student Fopulation).

It is recommended that the following formula be used
for determining the Applied Student Population: Total un-
dergraduate enrollment plus 30 percent of graduate enroll-
ment equals Applied Student Population.

TYPE "A™ — Indoor Activity Stations

Space requirements: 12 square feet per student {Applied
Student Population)

Including: Gym floor, mat areas, swimming pools,
courts, etc. (adjacent to lockers and showers and
within ten-minute walking aistance of acadenic class-
rocms)

Usss: Physical education class instruction, varsity
sports, intramural sports, informal sports participa-
tion, student and faculty recreation, etc.

Breakdown of Type "A” Space

Al - Large gymnasium areas with relatively high ceil-
ings (22 feet minimum) for basketball, badmin-
ton, gymnastics, apparatus, volleyball, etc. (ap-
proximately 55 percent of the computed Type "A”
space)

A2 - Activity areas with relatively low ceilings (12
feet minimum) for combatives, therapeutic exer-
cises, dancing, weight lifting, etc. (approximately
30 percent of the computed Type "A” space)

A3 - Swimming and diving pools (approximately 15
percent of the computed Type "A” space)

A4 - Handball and squash courts. In addition fo the
above reguirements, there shovld be one handball
or squash couit for cach 860 students { Applied
Student Population).

TYPE “B" — Outdoor Activity Stations

Space requitements: 100 square feet per student (Applied
Student Population)

Induding: Sports fields of all types (adjacent to iockers
and showers and within ten-minute walking distance
of academic classrooms)

Uses: Physical education class instruction, varsity
sports, intramural sports pasticipation, studeat and
faculty recreation, etc.

Breakdow:: of Type "B" Space

B1 - Sodded areas for soccer, touch football, softball,
etc. (approximately 60 percent of the computed
Type "B" space)

B2 - Court-type areas for tennis, volleyball, flicker
ball, etc. (zpproximately 15 percent cf the com-
puted Type “B" space). Theie should be one
doubies tennis court for each 400 students (Ap-
plied Student Population).

B3 - Specialized athletic areas for track and field, base-
bali, archery, varsity football, golf, camping dem-
onstrations, eic. (approximately 25 percent of the
computed Type "B* space)

B4 - Swimming pools (included ir B3 approximation)

TYPE "C" — Sporis Fields and Buildings; Intramurai and
General Outdoor Recreation Areas

Space requirements: 160 square feet per student [Ap-
plied Student Population)

Including: Playing fields and athletic buildings of all
types: softball diamends, tennis courts, arenas, field
houses, etc. (too far removed from general student
lockers, showers, living quarters, and academicbuild-
ings for use as teaching stations) (maximum distance
from major residence areas: one mile)

Uses: Intramural sports, varsity sports, informal sports

Breakdown of Type "C" Space

C1 - Sodded areas for soccer, touch football, softball
etc. (approximately 40 percent of the computea
Type"C"space)

C2 - Court-type arcas for temais, voileyball, flicker
ball, etc. (approximately 10 percent of the com-
puted Type "C" space)

C3 - Specialized athletic areas for track and ficld, base-
ball, archery, varsity foctball, goli, camping dem-
onstrations, etc. {approximately 45 percent of the
computed Type "C” space)

C4 - Swimming pouls (included in C3 approximaticn)

C5 - Sports and intramural buildings providing lock-
ers, showers, play space, oftice space, lounge
rooms, etc. (approximately 5 percent of Type "C”
space)

TYPE "D” — Informal Recreation Arsas
Space requirements: Included in C3
Including: On-campus picnic areas (maximum distance
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from residence areas: 1-1,2 miles) (approximately
14 pexcent of total Type “C*® space)

Uses: Overnight camping, picnics, outing activities,
camping demonstrations, golf, archery, boating, ca-
noeing, outdoor swimming, etc.

TYPE “E" — Off-campus Outdoor Education, Camping, and
Recrection Areas

fncluding: Outdoor camping and outdoor education
center, off-campus goli course, university country
club, etc. (maximum distance from heart of campus:
25 miles)

Uses: Overnight camping, picnics, outing activities,
ca.nping demonstrations, golf, archery, boating, ca-
noeir.g, outdoor swimming, etc.

Estimate of space needs of this type area: It is difficult
to state these nceds on a square-fect-per-student basis.
Such areas contribute materially to the outdoor edu-
cation and outdoor recreation of both men and wom-
en students, but the many variables in climate, topog-
raphy, distance from the heart of the campus, and
emphasis on outdoor education make a square-feet-
per-student standard difficult to establish. One acre
per student for the anticipated enrollment is generally
recommended for an outdoor education laboratory.

Table 1 is a sample chart for evaluating the facilities of
a college or .niversity having a total undergraduate and
graduate enroliment of 13,000.

ANCILLARY AREAS

Research studies have indicated that a reasonable stand-
ard for determining the space nceded for lockers, showers,
toweling rooms, equipment storage, supply rooms, and of-
fices associated with Type "A" space is a square footag~
equaling approximately 35 percent of the activity areain a

mnasium facility.

The following is an example of how this standard may
be used. Assume a building is being planned which will pro-
vide 100,000 square feet of activity area. In other words,
the square footage in the swimming-pool surface and deck,
and all gymnasium flooss, including high- and low-ceiling
areas, equals 100,000 square feet. This would mean that
the squarefootage need: for ancillary areas would be ap-
proximately 35,000 square feet. Architects generally speak
of the combination of activity areas and ancillary areas in
a gymnasium as "net usable area.” Consequently, the net us-
able area in the building would be approxinately 135,000
square f2et.

TARE SPACE

All other than the net usable area in a building, includ-
ing hallways, stairways, wall thicknesses, lobbies, public
toilets, bleachezs for public use, custodial space, and space
needed for service conduits of all types, is referred to by
many architects as “tare.” The area nceded for tare varies
greatly from building to building, depending ugon the func-
tion and architectural design. A rough estimate of the area
needed for this item is a%igure equal to 60 to 70 percent
of the activity area in a gymnasium. If a large amount of
Fcrmancnt-t{pc seating is provided in a building, the tare
igure may be much higher. By adding tare, ancillary, and
activity areas, an estimate of thu gross square footage of
a gymnasium building can be computed. This figure is
helpiul in preliminary discussions of costs. ‘

The folloving is an example of the application of the
formula mentioned above:

COLLEGE AND UNIVERSITY FACILITIES GUIDE

Activity Areas 100,000 sq. ft.
Ancillarr Areas _35.000 sq. fi.
Net Usable Area 135,000 sq. ft.

Tare Areas 70.000 sq. ft.
Gross Area 205,000 sq. &t

Another method of computing the gross building area 1s
to start with the figure of net usable area (including activity
areas, offices, locker and shower areas, storage space, sup-
ply rooms, and bleachers) and add 30 to 35 percent for
circulation requirements {including public toilets, hallways,
stairways, surgs—lobby—areas, wall thicknesses, and me-
chanical areas). In a facility where most of the space is in
the form of large open areas, the circulation area may be
reduced to 20 to 30 percent. The area allotted for bleachers
is highly variable, depending upon the intended function of
the facility. In the following illustration of this formula, it
was estimated that an area equal to 20 percent of the total
activity area was devoted to permanent seating:

Net Usable Area 135,000 sq. ft.

plus seating 20.000 sq. ft.
Total 155,000 sq. ft.
multiplied by _33 1/3 percent
Circulation Area 51,667
Gross Area 206,667

APPLICATION OF STANDARDS

Standards are guides for the use of planning committees
and administrators. Standards are extremely helpful to the
planner but cannot be construed as a substitute for creativ-
ity. They help in early computations cf cost estimates and
also in checking preliminary drawings to determine whether
enough space has been provided in different categories to
meet the program needs of the studeni enrollment for which
the facilities are planned.

Programs in colleges and universities vary all the way
from a minimum service program in physical education to
a broad program including teacher education, intramural
sports, intercollegiate athletics, recreation education, health
and safety educatior, and elaborate research relating to all
of these areas. A comprehensive program calls for much
more office space than a simgle, required program for non-
major students. The ancillary space provided by the 35-
percent figure includes merely the minimum office require-
ment for physical education and athletics.

ENROLLMENT RELATIONSHIPS

When standards in terms of square feet per student are
used as guides in college or university planning, it is natur-
al 10 ack where the cutoff begins. At what point do the
standards become meaningfu:? Obviously, [.r a college of
200 students, 12 square feet per student of indoor area for
sports and athletics would be inadequate. It would not even
provide one basketball court. A co lc%e oi university with
an enrollment of fewer thaa 3,000 undergraduate students
should meet the minimum physical education-recreation
space nceds of an institution of 3,000. As a college ~r uni-
versity increases in size above 3,000, the space st. lards
outlined in this chapter are applicable.

THE PLANNING PROCESS !

After it has been determined that additional facilities are
needed, the following steps shouid ve taken to ensure proper

1 From N. L. Engcdhardt, N. L. Engelhardy, Jr., and Stanton Leggett,
School Planning and Building Handbook, F. W. Dodge Corporation, New
York, 1956, pp. 125-126. Used by permission of McGraw-Hill Book
Compuny.




GUIDELINES To PLANNING

TABLE 1
FACILITIES EVALUATION CHART

Name sd Insttution: 1 mversay vf A
Undergraduute Stuve.t Yarullment: 11500  100% - 11,500

Graduate Student Enrollment: 1500z 3u, . 450 3
Apphied Student Pupelation: - 11,950
- - - ~Ivpe A" Space - )
Induur Acuvity Stativns |
National Standard: 12 sy. fi. per student x ASP2(11,950) = 143,000 sq. & ’ : 3
Arcas Meusuied % of Cluss X" Space | We have in sq. f. [Standard in sq. #.{% of Standard we have|S of Standard weneed]  Sq.fuweneed 1
Al Gym A B T ] ' |
' GvmB ‘
ComC 55% s | 18800 53.8% 62% 36456 |
GymD ‘ |
| A2 Cumbatives Roum 1 - ) ) ) 1
Weight Room ] |
Correatives Room 30% } 10,155 43,020 23.6% 76.4% 32,885 ‘
Dance Room : ‘ | ;
1"A3 Swimming Pout 5% 2925 21510 1365 | 86.4% 18585 | ‘3
Tyvpe"B* Space 1
‘Uutdoor Adivity Stations j
National £tandard: 100 sq. fi. per student x ASP?({11,959) = 1,195,006 sq. &. i
' Arcas Measured le of Class “B° Space { \We have in sq. fi. IStandard in sq. ft.}% of Standard we havej% of Standard we need ' Sa. fi. we need ; |
| B1 Soccer Field | | :
‘ Flicker-ball Field 60% 435,600 | 717,000 60.7% 393% 281.400 ;
jr General Fidlds | ]
| B2 Tennis Cournts |
Volleyball Counts 15% 28360 | 179250 15.8% 84.2% 150.890
Flicker-ball Courts ‘ i !
§ B3 Track & Fidd Arca ‘ ] l W
|  Baschall Filds 255 1207680 | 298750 100+% 0% , 0
Football Ficlds 5 | |
Type"C Space
Intramural Qutdoor Rexrcation Arcas
) National Standard: 160 sq. ft. per student x ASP#{11,950) = 1,912,000 sq. fi.
Areas Measured ! % ofClass C Spacc; Wechavein sq. fi. iStandard in sq. £°% of Standard we huve % of Standard weneed ;  Sg. fi. we need —'
| €1 Soccer Fields i } | ' ;
Touch Football Ficlds 40% 270,894 764.800 35.4% 64.6% 493.906 :
Sofiball Fidds ‘ | : ,
C2 Tennis Counts l ‘
Volleyball Couns 105 52.720 191,200 275% 825% 138.480 i
Hickerball Counts g |
| ©3 Football Ficlds | !
| & Trak &Ficld Arca on _ ] . ] !
€4 Baschall Ficlds b 24 3% ' 1.163.032 ! 36(1.400 1004‘9 0% 0 ?
CutdoorPeol B i i
5 Spents and E §
Intramural 5% 0 95,600 0% : 100% 95,600 }
Huildings ] ‘ 3
Tennis Counts
Cutdoor Nctivity Stations
(spacc included in Types B2 and €2 standards)
Mational Standard: QREIMNUSCNT o yqpa (97 650) - 30 Tennis Couns
400 stadents
Arcas Mcasured ! Numixt wehave |National Standard] % of tandard we have % of Standard wcnccd B ) ) i Number ré-c need
Tennis Courts : i3 ’ 30 4317% \ 36.7% | 17
Handball and Squash Courts
Indoor Activity Siations
{£pace antincluded in Type A2 standard )
National Standard: 2ne handball or squash court _ yyu 41 0561 15 Handball or Squash Gouns
] 800 studenis o ) ) S
Arcas Measured | Number wehave  [National Standard] % of Standard wehave | % of Standard we aiced | Number wenced
Handball Counts _
Squash Courts 4 | 1 | 26.6% | 734% ; 1
2ASP is the abbreviation for Applicd Student Population.
9
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planning and construction:

ANALYSIS AND CHARTING OF THE TQTAL PROJECT

The analysis and charting of the project will vary a
great deai from oune college or university to another, de-
pending upon the planaing organization already established
within the institution. Presumably, the initiative will come
from the program specialists, who must convince the ad-
ministration of the nieed for new facilities. The Department
of Health, Physical Education, and Recreation will undoubt-
edly wish tc appoint a project planning committee. Some de-
partments will have a regular building planning committee;
others will appoint one of the staff members responsible for
faclities coordination and planning, and will appoint a
committee to work with him whenever a new project or
building is being planned.

SELECTION OF A PROJECT PLANNING COMMITTEE

The Project Planning Committee should not be too large,
but it should represent the various interes:s within the col-
lege or university who will be using, or who have ax inter-
est in the utiliza:ion of, the new facility. These neople will
be, for the most part, program specialists. When selecting
this Committee, it shou{)d be kept in mind that many mem-
bers of the faculiy and others vho will not be serving on
the Committee can, and should, frequently be called upor
to serve as consultants.

DOING THE SURVEY WORK WHICH# WILL DEMON-
STRATE THE NEED FCR NEW CONSTRUCTION

Survey work will be done by the Project Plansing Com-
mittec of the Department. This survey should be carefully
done because of the tremendous demand upon general
budgets for funds. It must be proved conclusively that a
new facility is needed before the administration can be ex-
pected to allocate funds for the project. The application of
the planning staadards cutlined earlier in this chapter will
revesl the need for additional facilities for the particular
institution. This application should also be quite informa-
tive with respect to delineating present strengths and weak-
nesses of existing facilities, particularly in specific types of
facilities (see Table 1). The Project Planning Committee for
health, physical educauon, and recreation wil need to do
head-count and utilization susveys in different areas where
activity is now taking place in order to demonstrate defi-
nitely that the pzesent facilities are inadeguate.

ARRIVING AT THE METHOD OF FINANCING THE
PROJECT

Colleges and upiversities finance facilities in a number
of difterent wa <. New facilites and modifications of exist-
ing facilities may be firanced by capital outlay funds, gen-
eral budgets, student fees, federal or state grants, founda
tion grants, and/or private denations or gitts. The method
of ficancing a particular facility is usuaily determined by
the administration, which knows best the current possibili-
ties for supporting the project.

ASSURING THAT ALL INTERESTED PARTIES ARE
INVOLVED AT ALL STAGES

Each member of the faculty who wishes to be heard
shculd be given a chance to contribute ideas, and te look
over schammatic drawings for improvement possibilities.

CULLEGE AND U NIVERSITY FACIUTIES GUIDE

PROGRAMMING BY THE PROJECT PLANNING COA!-
MITTEE WITH THE PARTICIPATION OF ALLOF THE
FACUII}HI:E AND STAFF WHO ARE INTERESTED AND
CAPA

It is recommended that the Project Planning Committee
examine documents that have been prepared for building
constructions of a similar type. Plans for these facilities can
be provided by the college or university planning commit-
tee, the professional consultant, or an architect. If possible,
the Committee should actually visit some of these facilities.

The programming of a building or a field should be
completed in written form, with or without schematic draw-
ings. Architects vary in their desire to have planning com-
mittees make and present such drawings. The architect
normally prepares a great many preliminary schematic
drawings in an effort to interpret the needs as represented
by the Project Planning Committee.

SELECTION OF THE SITE OR SITES

The architect usually wants te be involved in site selec-
tion for a building. Many times, however, the site is selected
prior to the appointment of an architect. Program special-
ists, engineers, and others should work together in the selec-
ton of a desirable site for any new construction. Some of
the factors that must be considered in selecting a site are as
follows:

e Proximity to classrooms

e Proximity to housing

o Pedestrian traffic patterns on the campus

e hlotor traffic movement and parkirg space

e Soil conditions and drainage

e Availability of utilities

e Relat:onship to other health, physical
education, recreation, and athletic facilities.

THE SELECTION OF AN ARCHITECT

Selecting an architect is a most significant action. It is
of utmost importance that the firm selected shall have dem-
onstrated its ability in planning buildings of the type under
consideration. It is advisable for the Project Planning Com-
mittee to look at completed work of a similar type which
was doce by this aichitect. Evaluation should be made of
the quality of the architect’s staff, including an appraisal of
the competence of the engineers, draftsmen, and artists:

The ability of the architect to write specifications, to pro-
vide good schematic drawings, io supervise construction,
to halance between economy and function, to work with
other people, and to be opea to rew ideas should be ap-
praised carcfully. Above all, the architect should have a
reputation for honesty and integrity. The professional con-
sultant retained by the Project Planning Committee should
be extremely helpful in the selection of an architect.

ARRANGING FOR SCHEMATIC DRAWINGS,
SKETCHES, AND BUILDING MODELS

Schematic drawings ase sketches of floor plans for a
building or field that are preliminary interpretations of the
work o%the proegram specialists in programming the facility.
A designer will usually meet many times with the program
specialists before he arrives at an interpretation of their
idcas that is satisfactory to everybody inavolved in the plan-
ning. Dursing this stage of planning, the architect will usual-
ly have someconc draw a building model so that the pro-
gram speciaiists and the Project Planning Committee can
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se¢c how the building fits in with its envirenment. They can
draw conclusions from well-done building models concern-
ing the aesthetic uspects of the building and the way in
which it will blend with the campus in general.

REVIEWING THESE DRAWINGS AND SKETCHES 3Y
THE PLANNING AND PROJECT COMMITTEES AND
OTHERS ON THE FACULTY AND STAFF

This process may involve many discussious, meetings
and revisions.

REVIEW OF FINISHES, MATERIALS TO BE USED,
AND EQUIPMENT ITEMS TO BE INCLUDED IN THE
BUILDING CONTRACT

The finishes, materials, and equipment must be reviewed
by the Planning Committee of the college or university, the
Project Committee, and program specialists. The selections
will vary with the amount of money available for building
the facility.

OFFICIAL ACCEPTANCE OF PRELIMINARY DRAW-
INGS AND SPECIFICATIONS

When the schematics ard the specifications have been ap-
proved by all committees involved, the architect can then
proceec with his working drawings and tinal specifications.
Most good architectural firms have men on their siaffs who
are specialists in specification writing. It is extremely impor-
tant to have good, clear specifications that will not permit
a contractor to take shortcuts. The quality of the specifica-
tions will determine the validity of the bidding.

OFFICIAL PREPARATION OF BUILDING BUDGET
AND ACCEPTANCE OF TENTATIVE ESTIMATES OF
BUILDING COST

On the basis of the preliminary specifications, the build-
ing budget must be prepared, the tentative cost estimates
approved by the committees, and these documents trans-

mitted to the confirming, an¢ apgropriating bodies.

THE PREVIEW OF WORKING DRAWINGS AND SPE-
CIFICATiONS

The Campus Planning Committer and the Project Plan-
ning Committee normally spend several sessions in preview-
ing the working drawings and specitications of the building.

APPROVAL OF FINAL WORKING DRAWINGS

After the working drawings have been thoroughly pre-
viewed by the Campus Planning Committee and the Project
Planning Committee, they are given firal approval.

OPENING OF BIDS AND THE AWARDING OF CON-
TRACTS FOR CONSTRUCTION

The contracts for construction are based upon the final
working drawings and specifications. The contractors bid-
ding on a construction project will usually fall into five dif-
ferent categories:

e General construction

e Heating and ventilating

e Plumbing and drainage

o Electrical work and lighting fixtures

e Landscaping

ACCEPTANCE OF RUILDING AFTER CAREFUL
INSPECTION

Appendix I shows the typical procedure followed in the
construction of a building. This can serve as a guide for
determining when a building shouid be accepted.

REVIEW OF THE BUILDING BEFORE THE GUARAN-
TEE PERIOD EXPIRES

The guarantee period for a building is usually one year.
An ethical contractor establishes a financial reserve for work
that may have to be done during this period.
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Chapter 4

GENERAL FEATURES OF INDOOR FACILITIES

Well-designed college facilities with functional relation-
ships and aesthetic appeal will help assure optimum use.
Careful, cooperative planning by staff, engineers, architects,
and competent professional consultants will help to insure
that the completed structures are attractive, but more im-
portant, that they are functional for those programs which
will be offered in them.

Building features that are common to all structures are
included in this chapter so that important consideration in
planning will be given to the most efficient use of these
facilities, while providing for the maximum comfost and
safety of participants and spectators. Such essential features
as traffic circulation, color and aesthetics, indoor surface
materials, sound control and acoustics, electrical systems
and service, audiovisual services, mechanica! sysiems, sani-
tary facilities, and security are covered in detail. Recommen-
dations for these general building features are based on the
research, experience, and suggestions of qualified engineers,
architects, and professional educators.

TRAFFIC CIRCULATION

Building location is a most important consideration in
traffic circulation and control. A careful study of the rela-
tionship of the proposed structure to student housing, aca-
demic buildings, and the community will previde valuable
information relative to piacement of primary and secondary
entrances and exits.

The foremost purposes of planning for traffic circulation
and control include: (1) minimizing congestion in corridors,
stairwells, locker rooms, and spectator areas; (2) minimiz-
ing the disturbence of students and staff in offices, class-
rooms, and study rooms; (3) providing for ease of build-
ing supervision, and sepaiation of various units where
necessary; (4) enhancing efficient and safe movement; and
(5) providing for future building expansion.

Ideally the gymnasium structure should be located be-
tween the student housing area and the ceater cf the cam-
pus. A physical education building that is designed to serve
students and staff in instructional, intramural, athletic, and
recreational activities should be conveniently located and
easily accessible.

Within the building, the control of traffic is related to
the location of offices, dassrooms, activity areas, service
areas, and spectator areas. The anticipated use of the build-
ing's facilities should be carefully studied prior to and dur-
ing the time preliminary layout drawings are dprcpar(’rl.

In the preparaticn of flow charts, one should consider
the required movement of individuals from service areas to
aciivity areas, from classrooms to service areas, and other
necessary movement. Thosc special circulation problems
created by intramural, recreation, and spectator programs
should also be included in the traffic control study. The
pla.:cment of service, activity. instructional, and spectator
areas should provide for efficient m ans of supervision of
those utilizing the facilities of the building.
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SPACE RELATIGNSHIPS

‘tThe relationship of activity areas, instructional areas,
and service areas to the placement and size of corridors,
lobbies, stairs, and doors needs careful consideration if the
flow of traffic is to move easily and safely. Spectator space,
if provided, should be separated from the swimming pool
and pool deck areas, the gymnasium floor, and other activ-
ity areas. Eatrances to the seating area should be direct
from the out-of-doors, oz frem corridors or foyers without
requiring travel through locker rooms or across poot decks
or gymnasiums. It is also important that traffic to and
from the locker room not ke across the gymnasium floor.
Suggested space relationships in the physical education
suite are are shown in Figure 2.

The individual components of the dressing and locker
room areas should permit entrance to, and exit from, each
area without cross traffic in wet and dry areas. The location
of toilet rooms in relation to the swimming pool and to
outside facilities should be given careful consideration, es-
pecially with reference to commuaity or public use.

Units within the building which require truck delivery
service should be grouped so as to reducc to a minimum
the number of delivery points. Delivery of supplies withir
the building should be planned so there is no traffic or de-
livery through locker rooms or across gymnasium floors.
A loading dock is a most importaat consideration. In mulii-
storied structures, elevators should be previded.

CORRIDORS AND FOYERS

In large buildings, the hLealth, physical education, and
recreation uniis skould be accessible from at least two cor-
ridors or passageways leading from the principal ciassroom
areas of the building to prevent traffic congestion during
change of periods. Corridor widths should conform with
local and state building codes.

Provision should be made for heavy traffic from the
dressing room or the locker suite to playfields. The desig-
nated corridor widths should be clear of all obstructions,
including the maximum swing of locker and room doors.
No corridor should be less than 60 inches in width. All
equipment, such as heating units, drinking fountains, fire
extinguishers, and teiephones, should be recessed. Each end
of every corridor should terminate at an exit, or stairway
leading directly to a point of exit.

Public-assembly rooms, induding gymnasiums, used for
large public groups should be dcsigneg with entrance foyers.
The size of the foyer will depend upon the seating capacity.
The planning of this area should include consideration for
ticket sales, public telephones, an information desk, and a
cdloak chechroom. The foyer should be accessible to public
toilets for men and women. In many situations, it is ad-
visable to provide cutoff gates so that it will not be neces-
sary to supervise the entire building when spectfic areas are
not in use.
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Source: Herrick, John H., Ralph D. McCleary, Wilfrcd E. Clapp.
and Walter F. Bogner. From School Program to School Plant. New
York: Henry Holt and Company. 1956. p. 325.

Figure 2
Space Relationships in the Physical Education Suite

STAIRWAYS

Buildings of two or more stories should have no fewer
than two stairways, located at the extremes. All stairways
should be of fire-resistant construction, and all main stair-
ways should lead directly to grade exits. Two-lane stair-
ways are recommended, and they should have a clear
width throughout their cntire length of a minimum of 44
inches between handrails (see local fire code).

Stairways should be divided into ruas of not more than
16 nor less than 3 risers. Risers should not exceed 6-1/2
inches, and treads should be at least 10-1/2 inches meas-
ured from riser to riser. The rounded nosings of all treads
and landings shouid have nonslip, flush surfaces. Abrupt
overhanging nosing should not be used.

Circular or winding stairways should not be constructed.
In some cases, ramps are desirable to compensate for minor
differences in levels of floors. These ramps should have non-
slip surfaces and should have a rise of not more than 1 to
12; 1 to 15, or 1 to 20 is preferable. Adequate stair aisles
must be provided (sce state and local codes) for all bleach-
ers of moxe than three rows, whether the bleachers are
movable or fixed.

EXITS AND DOORS

Exits should be located so that at least one exit, or
stairway leading to an exit, will be within 106G feet of a
doorway of cvery room designed for occupancy. Every
floor of the building should have atleast two exits, remote

from one another, and additional exits as prescribed by the
National Fire Protection Association formula in the Build-
ing Exits Code. Exits should be located for convenience as
well as for safety. It is important that the number of exits
and their locations be properly related to the seating capac-
ity and the space in the gymnasium or swimming pool.

Folding bleachers are often provided along the sides of
the long axis of the gymnasium playing court. When a
second level of tolding or fixed bleachers is provided on
one or both sides of the gymnasium, there should be ade-
quate exits at the four corners of the gymnasium. It should
be possible for the spectators to reach the out-of-doors
directly from the main level without passing up or down
the stairs. With two levels of seating, this is hardly possible,
at least on a level site, but stairways or passageways down
long hallways should be kept to 2 minimum.

All doors should open in the direction of exit, with the
entire door swinging free of the door opening (side-hinged ).
Double exterior doors should be provided with a removable
center mullion so that each door will operate independently,
and at least one such opening should be a minimum of 36
inches wide. Every room should be provided with exits as
prescribed by the Building Exits Code, and all outside
doors should be equipped with panic hardware.

The doors to rooms where combustible material is kept
should be constructed in accordance with Fire Underwriters'
specifications. Exterior doors and all doors in damp areas,
such as the swimming-pool area, laundiy rooms, shower
rooms, and dressing-locker suites, should be heavy-duty
and moisture-resistant.
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If eaterior doors cannot be recessed, they should be pro-
tected against the weather by projections, overhangs, or
soffits. Outside entrances should be provided »with mud-aud
dirt grates or mats for cleaning the mud and dirt from
shoes. One method which has proved satisfactory is the use
of 4 grate-covered recess about six feet lung and the width
of the dvor opening, su placed that persons entering the
building must walk acsoss it with both feet. Consideration
should be giver 0 the size of the operlags in the grate to
prevent accidents to persons wearing high-hecled shoes.

While minimum widths of corridors, stairways, and exits
arve determined by local codes, these areas should be con-
sidered in the light of maximum use of the building’s facili-
ties. Stairways and exits are the most impor:ant factors in
preventing traffic congestion, and should, in most cases,
be wider than the code requirements.

COLOR AND AESTHETICS

Daily contacts with good color design help give individ-
uals an appreciation of aesthetic values and a feeling of
pride in their surroundings. Studies have shown that the
skillful use of color definitely affects attitudes and work
habits.

Color is really no more than a reflected quality of light.
The physical function of color is to reflect light in such a
way as to provide maximum quality as well as quanuity.
The psychological effect of color must be considered as well
as the physical fenction. The color scheme of the entire
structure should provide a pleasing learning environment.
The trend toward the use of light colors is recommended in
planning gymnasiums, classrooms, and recreational facil-
ities.

CONSIDERATIONS IN COLOR SELECTION

The geographic locaticn of the facility should influence
the type of color utilized. In warm climates, the cocl blue-
green group of colors is desirable. In northern climates
where there are cool areas or cool exposures, the warm
red-orange group of colors is preferable. In bright, sunny
locations, intense colors are recommended because bright
light tends to "wash out" color.

It is quite obvious that the exterior finish of the gymna-
sium structure should be in harmony with other buildings
on the campus. When the design of the building is such
that very little light enters any one room, warmer tints of
color are recommended. If classrooms, offices, and other
areas utilizing natural lighting have a northern exposure,
warm colors are recommended, while southern exposures
will call for cool colors.

The size and shape of a roum car. appear to %e changed
by the skillful use of colors. Small rooms can be made to
appear larger by the use of light colors. Saturated colors
can be used in large rooms if they de not absorb ioo much
light.

gBoth the type of lighting fixture and the colot tempera-
ture of the lamps have an effect on the final color rendition
of an area. Coiors should be selected under the same light
in which the coloxs are to be seen.

The type of activity should be a factor in determining the
exact color of a room or an «ctiviiy area. In addition to
being classified as warm or cool, colors may be stimulating,
relaxing, depressing, or neutral. In general, classroom col-
ors should be neutral to slightly stimulating, while gymna-
sium colors should be slightly stimulating. For example, a
bright red in a gymnasium would be too stimulating, where-
as a purple would be depressing. Each 1oom in the complex
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should reflect an inviting, hospitable, and friendly atmos-
phere.

LIGHT REFLECTION

Light rellection from surfaces and equipment in a Joom
should be cunsidered in term: of color as well as the type
of activity. The following refiection factors, indiczted in
terms of percentage of light reflection, are recommended by
the Illumirating Engineering Societ:

Furniture 35% to 50%
Ceilings 70% to 9C%
Walls 40% to 70%
Dado or wainscot 40% to 60%
Trim 30% to 60%
Floors or desks 30% to 50%
Chalkboards 5% to 20%
Tackboards 40%
Window walls 80%

These figures provide a guide to light efficiency as well as
visual comfort in the various rooms.

In general, walls should be siightly darker than ceilings.
Colors in a large area, such as a gymnasitm or auditor-
ium, add interest and variety. A reasonable variation in
color combinations from room to room, and rooms to cor-
ridors, adds to the attractiveness of the entire building.

Natural{irish maple fioors in gymnasiums and other
similar areas, such as a dance studio, should provide a
refleciion factor of 30 to 40 percent. Tile or terrazzo floors,
or floors made of other synthetic materials may prove sat-
isfactory provided they have the recommended reflection
factor and are not of checkerboard design.

Doors to offices, classrooms, and other areas should
harmonize with the entire building.

The grays and browns of yesteryear are now obsolete
and the trend is toward tints and light wood finishes. Be-
cause glossy surfaces may cause excessive glare, it is im-
portant that nongloss or matte finishes be used.

FURNISHINCS AND EQUIPMENT

The selection of properly-designed furniture is vitally im-
portant. In addition to being of suitable color, furniture
should be designed so that it wil! not mar walls and other
furniture.

Where draperies ai:d uphoistered materials are used, ap-
propriate color ceambinations should be planred to achieve
color harmony for the area. Lockers, cabinets, and sanitary
fixtures may be obtained in colors to harmonize with the
prevailing decor.

Gymnacium equipment, suck as tumebling mats and gym-
nastic apparatus, is now avcilable in various colors. Use
of attractive color combinations for equipment can help
make a gymnasium a pleasaat and inviting area.

COLOR CODES

Color codes should be used fcr purposss of identification
and safety. Multipurpose 1s¢ of gymnasium floors and
other areas indicates the need for colored court markings,
which can be achieved by permanently-painted lines or by
the use of different-colored, sensitized pressure tape.

The recognition of hazards, such as close clearances,
cages of openings, moving objects, and barriers, may be
achieved more readily if associated with a specific aleniag
color. For example, red has long been associated with fire
extinguishers, fire alarm boxes, and fize-fighting equipment.

-
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Persons may be alerted to danger or emergency areas by
using orange on power controls, rims of pulleys, gears,
switch boxes, electrical boxes, or other such potentially-
dangerous apparatus. Yellow and orange colors can be
used to identify physicl hazards, blue can denote an area
where caution should be used, white can mark the location
of sanitary facilities, and green can be used to identify safe-
ty and firsi-aid equipment.

INDQOR SURFACE MATERIALS

The sclection of indoour surface materials becomes a com-
plicated problem because indoor facilities may be subject to
hard usage and,'or excessive moisture, ard thcy must meet
minimum standards in terms of acoustical and light-reflect-
ing properiies. Geographic location of the facility and the
availability of certain surface materials are factors to be
considered in the selection of appropriate surface t-eatment.

Table 2 indicates suggested indoor surface materials.
Other available materials not mentioned in the Table, such
as patented resilient synthetic plastics, should be cornsidered.
For example, spray or brusk giaze is being used for da-
does, and, in some instances, is used in locker rooms, show-
er rooms, and corridors for all wall surfaces.

FLOORS

At least three distinct types of floor surfacing are re-
quired in facilities described in this Guide. Floors in service
areas such as locker rooms, shewer rooms, toweling rooms,
ard toilet rooms require a surface that is impervious to
moisture. In general, gymnasiums and other activity arezs
require a wooden flcor, unless specific purposes dictate
another type of surface. Classrooms, corridors, offices, and
like areas may be grouped together for common surfasing.

In the treatment of floors, it ic well to heed the instruc-
tions of the manufacturer of the product being used. One
satisfactory n.cthod for finishing wooden iloors is as fol-
lows: after initial installation, the floor should be sanded
carefully to a smouoth finish; it should be clezned thorough-
ly without water; next, a penetrating floor seal should be
applied and allowed to dry; the floor should then be buffed
and painted floor lines added; the caling process should be
repeaied, followed by the application of a coat of finish seal.

Special activity areas require different treatments. For
example, a dance gymnasium that i> used for instruction in
modera dance should have a finished treatment s0 as to al-
low the dancers to slide or glide across the floor while per-
forming dance movements. In other areas. such as basket-

TABLE 2
SUGGESTED INDQOR SURFACE MATERIALS

ROOMS FLOORS

LOWER WALLS

UPPER WALLS CEILINGS
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Corrective Room
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Note. The numbers in the Table indicate first, sccond, and third choices. *C” indicates the material as being contrary to good practice. An® ndicates
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ball courts. tke finish should be of a nonslip rature.

The coust of installation is important in the selection of
floor surfaces. The cost of floer maintenance and the ease
with which floors can be deaned and repaired are additio.:-
al considerations in the seiection process.

In gene:al, classrooms, corridors, and offices have been
satisfactorily surfaced with some type of tile, such as as-
phalt, vinyl, vinyl asbestos, rubber, or linoleum. Consider-
ation should be given to the use of carpeting in offices,
golf-course locker rooms, and other appropriate areas.

WALILS

In addition to segregating specific areas, walls sheuld
serve as narriers to sound, light, heat, and moisture. In
selecting wall surfacing, consideration should be given to
the acoustical properties of the material to be used. In gen-
eral, moisture-resistant walls with good acoustical sroper-
ties are recommended. Most modern gymnasiums have
smooth surfaces on the lower portion of the walls so they
may be used as rebound surfaces. Rough-surfaced walls col-
lect dirt easily and are difficult to clean.

In those areas such as locker rooms, shower rooms, and
toilet rooms, where high humidity is often present, it is most
iinportant to select surfacing for walls that is highly -mois-
ture-resistant and has guod acoustical properties. Walls that
serve as barriers between toilet rooms, handball courts,
squash courts, and other areas where noise is a problem
should have a minimum of sound transmission.

CEILINGS

Roof design, type of activity, and local building codes
stould determiine the ceiling construction. Ceilings should
be insulated to prevent condensation and should be of a
lizht color to enhance light reflection. Acoustical ceiling ma-
terials are necessary in instructional and activity areas.

False ceilings with catwalks above them have been ef-
fectively designed w permit maintenance and repair of light-
ing and ventilating systems.

SOUND CONTROL AND ACOUSTICS

The sonic, or audible, environment is the most difficuit
phase of the total cnvironment to balance and requires the
services of an expert acousticai engineer. Within each room,
attention must be given to reverberation time. This is influ-
enced by the absorption and reflection qualities of all sur-
faces within the room. Hard surfaces reflect sound and pro-
duce excessive unwanted reflection and reverberations; thus
the space may be "noisy.” Soft or absorbative surfaces turn
the sound into another form of energy and can produce
areas that are too "dead.” Therefore, most areas must have
some materials with sound-absorbing qualities in order to
balance the sonic environment for good hearing conditions.

SOUND INSULATION

Unwanted sound, or noise, may be transmitted into the
room by means of ventilating ducts, pipes, and spaces
around pipe sleeves. The transmission of sound through
ducts can be reduced by the use of baffles or by lining the
ducts with sound-absorbent, fire-resistant materials. The
ducts may also be counected with canvas to interrupt the
transmission through the metal in the ducts. Pipes can be
covered with pipe covering, and spaces in the pipe slecves
can be filled.

Sound can also be transmitted through the walls, floors,
and ceilings. This can be reduced to a desirable minimum
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by the proper structural design and materials. In the con
ventional wall construction, ahernate studs can support th
sides of the wall in such a manner that there is no throug]
connaction from one wall surface to another. This is some
times known as double-wall constructior. The space insid
the wails can be filled with sound-absorbing material t
further decrease the sound transmission. Sometimes three o
four inches of sand inside the walls at the baseboard wi
cut down the transmission apprzciably. Likewise, soun
absorption blankets laid over the partitions in suspende:
ceiling construction can frequently reduce the sound fror
one room {o another.

M. chinery-vibration or impact sounds can be reduce
by use of the proper floor covering and/or by installin;
the machinery on floating or resilient mountings. "Soun
locks,” such as double walls or doors, are needed betwee
noisy areas and adjoining quiet areas. Impiuper locatio
of doors and windows can create noise problems.

It is imperative to pay attention to the acoustical trea
ment of all areas. Gymnasiums, swimming pools, and dres:
ing-locker rooms are frequently neglected.

MATERIALS FOR ACOUSTICAL TREATMENT

Care must be taken in the maintenance of acoustical ma
terials. Oil paint reduces the sound-absorbent qualities «
mosi materials. Surface treatment for different acoustica
materials will vary. The most common treatment of acoust;
cal-fiber tile is a light brush coat of water-base paint. ]
should be noted that most acoustical materials lose thei
efficiency after several applications of paint.

ELECTRICAL SYSTEMS AND SERVICE

All electrical service, wiring, and connections should b
installed in accordance with the requirements of the Na
tional Electric Code of the National Board of Fire Unde
writers, and of state and local building codes and fire regu
lations.

The capacity of each individual electrical system shoul
be determined accurately for obvious reasons of safety an
economy. Full consideration should be given to present an
future program plans when designing the electrical systems
The increasing use of electrically-operated equipment, highe
standards of illumination, and special audiovisual equig
ment should be anticipated.

ILLUMINATION

In addition to the amount of light in any given area, th
quality of the light is of equal importance. Providing eff
cient illuinination is most complicated and challenging, an
the services of an illuminating engineer are strongly recom
mended in order to obtain maximum lighting efficiency
Gymnasiums, classrooms, corridors, and other specificarea
have distinct and different lighting requirements. Plannin,
for electric illumination requires that each area be consid
ered relative to specific use. In all areas, minimum require
ments are recommended in terms of foutcandles per task

MEASUREMENTS OF LIGHT

The footcandle is a measurement of light intensity at .
given point. Light intcusity, as measured in footcandles, i
one vital factor in eye comfort and seeing efficiency, but in
tensity must be considered in relation to the brightness bal
ance of all light sources and reflective surfaces within th
visual field.
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The reflection factor is the percentage of light fulling on
a surface which is refiected by that surface. In order tv
myirtgin @ brigliess hiliwce with @ quantity and quality
of light for guud seeing, 2l surfuces within & reom should
be reludvely light, with a matte rather than glussy fiuish.

The footlumbert is the preduct of the jlluminaticn in
footcandles ©nd the reflection factur of ihe surfuce. For ex
ample, 40 foutcandles striking a suifuce with & redection
factor of 50 percent would produce a brightness of 20 fuut:
lamberts. Trnese brightnesses arc necessary when computing
il_prightm:ss differences in order to achieve a balanced visual
field.

BRIGHTNESS BALANUE

The brightness balance of flumination is the quality of
light achicved by malitaining an acceptable ruto of bright-
ness difference within the tutal visuwd field. Brightuess bal-
ance is impurtant tu visual comfurt and efficiency, und goud
lighting invulves the pruper interrelutiunships of surfuce
brightnesses und lighting intensities from natural and or
electrical illuminatiun. It is desirable v reduce brightess
differences to a reasonable minimum by climinating tie
sources of extremely high and low brightness and by in-
creasing the brightness of the dark areas within the tutal
visual environment.

TABLE 3
LEVELS OF ILLUMINATION CURRENTLY RECOMMENDED FOR SPECIFIC INDOOR AREAS!

Area Footcandles
on Tasks
Adapted physical education gymnasium . . . . . 50
Auditorium
Assemblyonly . ................. 15
Exhibitions . . « o v e i vt 30-50
Sccial activities. . . - .. ..t i e i e e 5-15
Classrooms
Laboratories . . . . . - .. cccv.--..-- 100
Lecture rooms
Audiencearea. . ... . .cc.cv.. .- 70
Demonstrationarea . . - « -« - - ---- 150
Study halls . .. ... .... e e 70
Corridors and stairways. . « . « = <« v« o o v o - 20
Dancestudio - - « « v v s s se e 5503
Fieldhouses. . « .« c v e s e e ennnnnnns . 80
First-aid rooms
General .......... e e s 50
Examiningtable. . . .. ............ 125
Gymnasiums
Exhibitions. - « c v v e e e v e v i e e ... 502
General exercisz and recreation. . . . - . .. 35
DaAnCes. - - - c o v aecenn- e 5503
Locker and showerrooms . . . . ... ... 30
Gymnastics . . . . ... . 1
Archery
Shootingtee . . . .. ..o 50
Targetarea . .. ..vceevevnnnn- 70
Badminton . . . v o v v e et . 502
Rasketball. . ... ..... e e 802
Decktennis . - - « - v ceeveeeeceweas 50
FENCNg - « e evvcvewccnnnnnaane 102
Handball - . . ccvvvvvcveancecees 702
Paddle tennis . . . . . e e e e 702
Rifle range
Pointarea . ... «.cu e eeannn 50
Targetarea .......... e 70
Rowing practicearea. . . .« ... ... ... 59

1 These standards have been devdoped by a pand of espens on fadlitics
for health, physical ~ducation, and recreation afier carcful consideration
of the adivities involved. In all instances, the standards in this table aze.
equal 0, or exceed, the standards which have heea recommendea by i
Hliminating Engincering Socicty, American Institste of Architedts. and
National Council On Schoolhouse Construction.

Area Footcandles
on Tasks

Squash. . . ....... ... 70°

Tennis - « <« c v v v e e i 702

Volleyball. . . . . . e e 50

Weight-exerciseroom. . . . . .. ... ... 50

Wrestling and personal-defense room . . . . 50
GAMESTOOM « « = = « st v s v s mmemee s 70
T TimK <« cee v cae i 100°
Library

Studyandnotes . . . ... . i 70

Ordinaryreading . . . . ... ... .. ... 50-70
Lounges

General .. ..... ... ... 50

Reading books, magazines, newspapers - - 50-70
Offices

Accounting, auditing, tabulating, bookkeep-

ing, business-machine operation. . . . . 150
Regular Office work, active filing,
index references, mail sorting. . - . - . . 1C0

Reading and transcribing handwriting in

ink or r =dium pencil on good-quality

paper, intermittent filing. . . . ... ... 70
Reading high-contrast or well-printed

material not involving critical or

prolonged seeing, conierring and

interviewing . . - . . ... oo 50
Parking areas - - -« <« - eear it 1
Storerooms

INACHVE « - « c v e e e e e s caane s 10
Active

Roughbulky. . .. ...ttt 15

Medium. . . . e e e e 30

| 37 1P 60
Swimming pools

General and overhead . ... ... ee... 50
Underwater 4
Toilets and washrooms. - . - « « -« e c v o v oo 30

2 Carc must be taken to achicve a brightness balance and to climinate cx-
tremes of brightness and glare.

3Should be equipped with rheostats.

4)\ust be balanced with overhead lighting and should provide 100 lamp
lumens per square foot of pool surface.




Visual disvoontorr amd poor visuel disorimination can
result fronn subalanes! brivlopesw conditions, Brishtin s
difference poals for e toral visadd entiromment, where
eritivit] seciug tasks are being perforned, are as follons.
o The fueodumbert brizhwess of anmy surfuce diened from

any normal siaeding or sitting puosition in the rvom
should nut exceed e, tmes the foetlambert brigl tmess of
the pourestlighted tush being performed in the foom nor
be less than one third of the tostdambert brightuess of the
puourest-lighted 1ask in Jdie reom.

e The fuotlumbert brightness of any surface immediately
adjacent to the task shuuld not exceed three times the
task brightness.

@ The brightness difference between adjacentsurfaces should
be reduced to @ minimum.

The brightness goals, as stated above, assume a lighting
svstem that provides frum 30 to 70 footcandles on the
pouresthghted task. The extent of the aiea of the surface
producing brightness has a measurable effect upon visual
comfori. Small areas of cither extremes of brightaess ure
usually less noticcable than are iarger arcas of the same
brightness.

Increasing the quantity of light with little or no consider-
ation for the quality has cften resulied in extremely unfax or-
able visual conditions. Traditionally, we have prescribed
the level of illumination desired for various areas in a gvm-
nasium only in terms of footcandles without any considera-
tion for the quality of the refleciion. With the shift of em-
phasis from quantity to quality of light, the illumination
levels now recommended (see Table 3) consider quality as
well as quantity.

IMPORTANT CONSIDERATIONS

In addition to the quantity and quality of light from the
various kinds of lighting systems available, additional fac-
tors to consider it the selection of an clectrical illumination
system are maintenance, repair, replacement, and cleaning.

The ideal lignting fixture has both an indirect and a
direct component. throwing surface light on the ceiliag tc
give it about the same brightaess as the lighting unit itséi.
There is less need, however, to provide high-ceiling arcas
with direct-indirect fixtures. In gymnasiums, swimming
pools, and similar activity areas, an even distribution of
light is required to permit the individual to see quickly and
distinclly in anv part of the room. It is advisable to pro-
vide supplementary lighting on such areas as those contain-
ing geals or targets, and to place dimmers on the lighting
in spectator arcas. Supplementary light sources should be
shiclded from the cyes of participants and spectators in
order to provide the proper brightness balance.

Transparent, nonbreakable, plastic protective covers will
protect lighting units in arcas where balls are used. Vapor-
proof iighting units are recommended for all damp areas,
such as toilets, showers, the dressing-locker suite, and the
swimming pool. Lo-’.er-room lights should be spaced to
light the areas between lockers.

Incandescent, fluorescent, mercury-vapor, and sodium-
vapor lighting systems are most commonly used in gymna-
sium buillings. The incandescent light is instantaneous,
burns without sound, and is not affecied by the number of
times the light is turned on ot off. Incandescent lights and
fixtures are considerably cheaper in minal cost, are easier
to change, and the lamp, within linuts, may be varied in
size within a given fixture. Incandescent fixtures, howeser,
have excessively high spot brightness and give off a con-
siderable amount of heat, which becomes a problem when
high levels of illumination are necessary.
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slucrescent lamps have the ady autage of luny life and
mive @t leastano wnd wnchalltmes dic amount of light dia
incandescent lamps give for the same amount of cerrent
used. They are freguently used in ola buildings to raise the
illumination lael without e dvstallauon of ner winmg.

Mercury A upur dighting is most expensive in terms of
initial installativn. The vverall cost ol anerun -+ apor hght-
ige honavet, is cheaper than incandescent lighung. The
primary objectiva to mercury-vapor hghting 1s the bluish
volur that resuits when this system is used. Howsver, when
incandescent lighting is wsed in addition to mercury-vapuor,
# highly-satistuctory lighting svsiem results.

Night lights which burn continually are secommended
for gymnasiums, swin.ming pouls, handball courts. squash
courts, and other indoor activicy areas. Loblies, corridors,
and sume classrooms <Lould also be equigped with night
lights. These lights are extremely important for safety and
security purposes and should have separate conurols.

The recummended methud of turning the lights on and
off in handball 2nd squash ceurts is to install switches that
are activated by the opening or closing of the door to the
court. When th: deor is opened, the lights will turn off auto-
matically, leaving only the night light to burn continueusly.
When the door is dosed, lights in the court will turr on.
This system climinates the possibility of the lights being left
on when the courts are not in use.

Provision for vutside iighting should be considered in
the entire lighting system. Exit lights must follow the pre-
scribed codes of the local community and the state. Electri-
cally-illuminated exit lights, clearly indicating the direcuon
of exit to the exterior, should be provided: over all exit
doors from gvmnasiums, combined auditorium-gymnasi-
ums, multipurpose rooms. and cother rooms used for as-
sembly purposes; over all exit doors from the building;
and at the head and feot of exit stairways. All exit lighting
should be on special circuits.

Emergency (white) lighting systems should be provided
for exits — including exterior open spaces to which the exits
lead — in gymnasiums, multipurpose rooms, and other
places of assembly or large-group activity. This lighting
should be on a special emergency circuit. All controls
shouid be located so as to be under the supervision of
authorized persons, and all other aspects of the instaliation
should meet the specifications prescribed by the Underwriters
Laboratories, the Building Exits Code, and state and local
f:re laws and regulations.

FIRE-ALARM SYSTEM

Electrical fire-alarm systems should be separate and dis-
tinct from all program-signal or other signal systems, and
shouid be designed to permit operation from convenient
locations in corridors and from arcas of unusual fire haz-
ard. All fre-alarm systems should meet the specifications
prescribed by the Underwriters Laboratories and by state
and local fire laws and regulations.

PROGRAM-SIGNAL SYSTEM

Gymnasium buildings should be wired for a signal sys-
tem operated by a master cluck or push buttons from the
n:ain administrative offices. Sccondary controls may be
placed in other administratives units of the facility.

Program signals should be indzpendent of the fire-alarm
system and should not be used as a fire-elarm system

(check local and state codes).
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Program sigazls wsually achude buzzers or chimes in
the classroums, bells ia corndurs, puols, gyvmmaesivms,
ficdds, and dressing-locher suites, and large gongs on the
vutside of the building. In pany anstances, signals placed
strategically m corridors rather than in individudl dJass
roums are edeguate. Eleetric cocks shuuld be induded in
the program-signal system and thould be located in o
dours and gymnasizms.

ELECTRICAL SERVICE CONTROIS

The eatrunce for electrical service should be instulled so
as to insure the safety of the students and school personnel.
When practicable, it shonld be located at the side .r rear
of the building, away from heav,-traffic or play areas.

Main service paneis with main service switches, meters,
and main light and power panels should be located so as
to prevent entrance by anyone except those authorized.

Secondary control panels should be placed for the con-
venient use of individuals who open or <lose the faciliiies
during hours of darkness or outside of regular hours. Elec-
tric lighting and power should be fully available to ali
athletic, physical education, und recreation faclities during
hours when the main offices and classrooms of the building
may be closed.

The maia distribution panel. all secondary panels, and
all circuits should be protected by automatic circuit break-
ers. A number of spare circuits should be provided in pan-
els for future use. Secondary panels, located in corridors,
halls, and similar places, should be of the flush-front type
provided with locks. .

Winng for program-signal systems and communications
should not be in the regular service conduits. Switches in
instructional rooms should be arranged so that the lights
adjacent to the interior wall may be controlled independ-
ently of the lights adjacent to the exterior wall.

Stzirway and corridor lighting should be on separate
circuits. Three-way switches should be provided at the foot
and head of stairs, near each end of corridors, and near
doorways of large classrooms, activity roorus, or gymna-
siums. This will permit control of the lights from two or
more points. Switches should be located on the open side of
entrances to all spaces in the building. Switches should also
be provided in projection beoths to control the lights in the
rocms used for spectator activities. Remote control switches
shouid have pilot lights.

TELEPHONES

In addition to telephones provided in offices and some
classrooms, independent telephone service should be pro-
vided to the gymnasium, swimiing pool, health unit, or
other facilities which might be used during liours when the
main offices are closed. In those areas where several exten-
sions are necessary, a central exchange system may be
used. It is recommended that the local telephone company
be consulted in order to provide a satisfactory and econom-
ical telephone system.

One or more pay-telcphone units should be installed for
public use in convenient areas, such as in the gymnasium
foyer or near activity arcas which serve participants and
spectators.

PUBLIC-ADDRESS SYSTEM
Builtin public-address systems are considered a basic
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stariee fur dudeor and outduor Beahues which aervamo
date spurts avents, demonstratiens, or similar adivities
Special considerative should be given to vutdewr ureus
where large groups gaher fur outings or intramural wnd
atrarzuril contests. Suurd systems should be carefuliy de-
signed by qualdified engineer.. )

Public-address svstemus should be designed for flexible
use. Microphune inputs and secondary control panels should
be locutad accurding to the varie.y of anticiputed uses. A
builtin svstem for a large gymnasium or similar irea
should be able to uccommodate such reeds as the following:
(1) annvuncements and description of athietic centests and
other events, either from the main floor or from a press
booth; (2) amplification of vocal and instrumental music
or directions for group activity; (3) instructions or an-
nouncemeats in ccnnection with lurge-group social recrea-
tiop activities, dermonstrations, centests, or meetngs; (4)
addresses or panel discussions at meetings; (5) directions
for building control; and () ampliticatior: for underwater
speakers that caa be ued in with the pool public-address
system for synchronized swimming and other swimming in-
stuction or coatests.

INTERCOMMUNICATION SYSTEM

Means of intercommunicaticn should be provided aot
only between th: main administrative office and the other
facilities, but also betweea individual units of these facilities.
Special consideration shouid be given to the aced to com-
municate with instrr:tors who have groups cn outdoor
areas. Secondary control panels and micrephoae-input
equipment should be carefully planned so as to permit pro-
grams or other communication to originate in piaces such
as the swimming pool or gymnasium.

The central <;und system should include provision for
both radio and rtelevision reception and transmission. Ap-
propriate space and/or special conduits should be provided
to accomnodate television installation at a later time.

SERVICE FOR OUTDOOR FACILITIES

The master plan should include the lighting of outdoor
courts, playfields, stadiums, and other such facilities. In-
creasing night use of the recreational, instructional, and
athletic facilities should be anticipated.

AUDIOVISUAL SERVICE

Many of the urits, especially classrooms, health roems,
gymnasiums, and swimming pools, will require electrical
service for projectors, tape recorders, record players, por-
table public-address equipment, and radio and television.
The specific needs for such service should be determined be-
fore wiring aid conduit layouts are designed. Itis impera-
tive to instail ample conduits and duplex outlets to provide
for the increasing use of audiovisual aids. Planners should
consult program specialists and professional literature in
the fields of health, physical education, and recreation, and,
in addition, should consult these qualified to recommend in-
stallations dealing with audiovisual equipment.

Light switches should be placed, when possible, near the
location where the audiovisual equipment will be used.
Power for auvdiovisual aids, however, should be furnished
through outlets independent of the light switches. Two-way
switches will adequately accomplish this. In classrooms, it
is most desirable that outlets for audiovisual equipment he
installed 2t both the front and rear of the room.

ABA M




Seed sonsttuction and elomnal syaipment often dnmpedc
fadio and tdovis o receptivn through sadnadual built in
entenatas, Therebure, when there is unticipated use of tele-
vasion w1 fadio receives in the varivus wnits of dhe build-
ing. "~ is desiruble o0 provide convecions o a central an-
Tenni 5 sl oY Lulainunicativas cenler.

In wudiv-isuad roums. or any room 2o be used for
svund-motion piciures, it ;s cesirable tu ran un appropri-
ately-sized cunduit, with pularized vutdes at each end, from
one erd of the ruom 1o the other 1o carry the svund cable.
The desirabibiv o providng « naster television antenna
from the roof w various puints of the installution stould
be curcfully studied. Elecnical service for lights und speciai
audiovisual eflects should be censidered for bulletin buards,
dispiay cases. the gvmrasium foyer, and other similar loca-
tivns.

New constructon should include provision for the trans-
mission of rudio und television programs of several types:
(1) prbhe service broudcasts throvgh commercial or edeca-
tional rudio and television vutlets, indeling athietic events,
demonstratiors, study cousses, or other similur instruction-
al, interpretive, cr entertainment features; (2) closed-circuit
instructional programs traasmitted to other units or sec-
tions of the same building, or to other buildings on the
campus; aad (3) closed-circuit instructional programs
transmitted to other schools through educational radio and
television facilities. Planners should give careful and imagi-
native consideration to the provisicn of facilities to accom-
modate radio and television: offerings in their present pro-
grams or those for the future.

Larger institutions will find that extensive guidance can
usually be obtained from cne of the following campus ser-
vices: instructional resources center, television production
center, or audiovisual services. Personnel associated with
such ceaters are increasingly alert to the needs and prob-
leras related to des eloping instructicnal television systems.

Smaller institutions without such services should consult
the latest cdition of Educational Facilities with New Media.
This source contains a thoraugh discussion of policy-mak-
ing. facilities design, and technical reguirements.

SERVICES FOR APPLIANCES AND OTHER
ELECTRICAL EQUIPMENT

There are many needs for clectrical wiring and connec-
tions which require careful analysiz and planning. The fol-
iowing are illustrative:

e Basic construction: motors to operate folding partitions,
blowers for heaters and ventilating ducts; exhaust fans in
gymnasium ccilings or walls.

¢ Custodial and maintenance services: receptacles for floor-
cleaning equipment and power tools.

e Dressinglocker rooms: wiring for hair and hand driers
and electric shavers.

e Lounges, kitchencttes, snack bars. and concessions: out-
lets for refrigerators, water or soft drink coolers, eleciric
stoves, blenders, mixers, coffee uins, and hot plates.

e Office suites: wiring for individual air-conditioners, busi-
ness machines, floor fans, and other mechanical and
electrical equipment.

e Laundry rooms: wiring for washers, dricrs, and ironers.

e Pools. provisioa foi underwater vacuum cleaners, pumps,
and special lighting.

e Gymuaswms. provsion for speaal Lighting cffects, spot
lights, and rheostats o1 controls to ivwer the illuraination
for certain activitics.
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o ilculth suites. recepiades and provision duz acvdiometers,
visiun testing equipment, Juur funs, and air-conditivning
units.

Tuble 4 summarizes sume of the needs fur vutlets und
special wiring and connections.

CLIMATE CONTROL

‘The engineering design of heating, air-conditioning, and
ventilating svstems should be based on the technical data
and procedures as published by the American Society of
Heating and Ventilating Engineers. The selection of the type
of heating, air-conditiczing, and ventilating systems should
bz made with special consideration for economy of opera-
tion, flexibility of control, quietness of operation, and capac-
ity to provide desirable thermal conditions. The design and
location of all climate-control equipment should make ample
provision for possible future additions to the facility.

Since the numb:r of occupants in any given area of the
building will vary, special consideration should be given to
providing variable controls to supply the proper amount of
fresh air and totai circulation for maximum occupancy in
any one area. Specially-designed equipment and conirols
are necessary to insure that climate control in some major
arcas can be regulated and operated independently of the
rast of the facility.

All three mechanical systems—heating, ventilating, and
air-conditioning—are interrelated and should be planned to-
gether. It is important to secure the services of a competent
mechanical engineer, not oniy for design, but also for mak-
ing inspections during construction and for giving operat-
ing instructions to the service department.

Some of the problems involved in the installation of heat-
ing, ventilating, and air-conditioning systems are as follows:
e Maintaining a minimum noise level.

e Insulating all steam, Lot-water, and ccid-water pipes and
marking them with a color zode.

e Exhausting dry air through the locker rooms and damp
air from the shower roon to the outside.

¢ Providing a minimum of four changes of air per hour
without drafts.

o Installing locking-type thermostats in all areas, with
guards wherever they may be subject to damage.

e Placing the thermostats for highest efficiency.

e Zoning the areas for night and recreational use.

e Eliminating drafts on spectators and participants.

The geographical location of the proposed facility will
Jiciate to some =xtent the type of climate-control equipment
scected for installation. Mechanical ventilation is recom-
mended over the open-window method of ventilating any
facility. Whereas air-conditioning has been strongly recom-
mended for southern dimates, the year-round use of facili-
tics makes air-conditioning a highly-desirable building fea-
ture in most areas. Special rooms such as locker rooms,
shower rooms, swimming pools, and steam rooms need spe-
aal consideration for moisture and humidity control.

SANITARY FACILITIES

Well arranged sanitary facilitics are essertial to the com-
fort and convenience of both participants and spectators.
Plumbing‘ installations and materials must meet the require-
ments of the local plumbing code. Safe water-supply and
sewage-disposal systems are also required.
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TABLE4

SUGGESTED NEEDS FOR ELECTRICAL SERVICE*

FACILITY

SPECJAL WIRING & CONNECTIONS FOR

!
| Adapted Physical Education Room X | | ‘
! Administration — Office Suite X § X! 1 ‘ ‘ ;
‘ Archery Range — Indoor l | X | | | | |
Audiovisual Room N xixIxIxixixt T 1 v |
i Auditorium | D | X1XIX|X| X|X]| IX | X | X! l
. Bowling Alleys I T xIx| I IXTE X | |
| Classrooms I X | X | | \ ! {
: Clubrocms iD{ X | XX | X | E i | ‘ |
Corridors \ i | |E | | D
Custodial Rooms X | | | I X
i Dressing-Locker Rooms X | | X
i Equipment Rooms | ] X|X |
i Faculty-Staff Rooms D | X|XIX] D
First-aid Room ID|] X|X X
Fover X | X1X X
Game Room (Ping-Pong, Billiards) | D | X | X|X | X|E
Gymnasium & Fieldhouse | XXX X X|X| X | X X |X
Handball Courts | | |
Health-Instruction Laboratory D XXX | XXX
Health-Service Suite 1 X X |X|DIX ‘ X
Kitchen or Kitchenette | | X [ X | X |
Laundry X | X ) X
Library X | X | X| X | X X
Lounge. Social Room. or i
All-purpose Room D | X|XIX} | X X
Multipurpose Room D XXX |X ]| XX X | X X
 Outside Arcas | X | X] {X] X|X] XIX
Rifle Range -- Indoor | X
kating Rink (Ice or Roller) | D X DID|X | X | X X X
Snack Bars — Refreshment Stands | DJE (| X X
Stadium | X | XI X | XXX | X X |X X
Staff Office & Service Facilities D X | X| | X
Storage Rooms (In-scason) ‘
Storage Rooms ( Qut-of-season)
Swimming I'ool X | X NiXIXiD|IE|X | X|D X X
Toilet and Shower Room X

Legend:

X~This kind of service or cquipment is cither necessary or often found i the fadility

D—Desirable or sometimes found in the facility.

E—Exit lights nceded if opening to exterior oz if spectators or large groups assemble i the fadlity.
a — Duplex outlets should be installed in all rooms in anticipation of present and future needs.
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Lot

Consuzaction matesials sdected for sanitary facilities
should be stam-resistant and easily cleaned. Structusal tile
with a glazed face, ceranmic facing tile, terrazec, and other
mmpertous matenals are saummended for use in thisty pe
of facility.

TOILET ROOMS

Toilet rooms should be located as follows: {1) near the
points of entrance to gymnasiums, the ficld house, and
other similar areas; (2) convenieni to outdeor facilitics; (3)
in each locker room and dressing room; and {4) near of
fices of admiristrators and faculty members.

Toilet rooms will vary in number, size, and location, de-
pending upon the scope of ihe program, the type of facility,
the seating capacity, the general location of the facility with-
in the plant, and whether the facility will be used by beth
parsticipaats and spectators. Enirances to toilets and other
areas within the general dressing rooms should be protected
by sight barriers. If windows are included, they should be
above eye level and should be cpaqus. Clearly-marked
signs indicating the location cf the toilet rooms should be
included i all facilities.

MIRRORS

Mirrors should be placed in all toilet areas, preferably
on the walls near the exits. To avoid crowding around the
lavatories, no mirrors shouid be placed over them. In the
women's locker rooms and toilet rcoms, full-length mirrors
placed close to the exits are recommended.

Returns, rather than shelves, should be constructed. They
should be approximately 10 inches in width and should be
located at wainscot height beneath #l except full-length mir-
rors.

DRINKING FOUNTAINS

Drinking fountains should be provided at or near the
eatrances to activity areas, in locker-and-dressing rooms,
and at strategic points to serve outdoor facilities. It is rec-
ommended that fountains not be located in the gymnasium
itself.

if fountains are located in the corridors, toey should be
recessed to the full depth which construction will permit.
Face-mounted or projecting fountains should not be installed
in activity areas.

Each fountain should be equipped with one sanitary-type
bubbler head. The orifice should be above the rim of the
bowl and should be of a type to prevent the mouth from
coming in contact with the nozzle, and to prevent the water
from falling back into the nozzle. Self-contained water-cooled
units have proved to be very satisfactory.

Outdoor fountains should be secured to a building or
permanent structure and should be of the frosiproof type,
with the same sanitary and safety features. The height from
the top of the nozzle to the ground should not be less than
three feet nor more than three and one-half feet.

Supply lines to drinking fountains should be kept some
distance from hot pipes and warm spaces. Each fixture
should be equipped with an automatic pressure-control
device.

LAVATORIES
Lavatories should be provided in each toilet room and

each locker and-dsessing soum. The gy pe selected should be
of vitrevus china, with backs 20d aprons. Floor-supported
types or¢ not desirable because of deaning problems. Re-
cent develupments and experierces indicate that wall raount.
ed lavatories are preferred because of case of maintenance.

Sinks with shallow aprons and with the drain «nd the
deep part of the basin 0 the rear are more desirable. A
mechanical stupper is recummended. Individual liquid soap
dispensers should be installed near each lavatoury. Returns
should also be installed above lavatories.

WATER CLOSETS

Water closets should be of the extended-lip or elongated-
bowl type, made of vitreous china, and equipped with im-
pervious open-front seats. Ind:vidual flush valves, located
about 36 inches above the floor, are recommended. Fix-
tures should be 12 to 15 inckes in height.

Wall-mounted water closets are recommended. They
should have a rapidly-receding front design. Tne plumbing
to water closets should be easily accessible from the rear to
facilitate service and maintenance.

URINALS

Urinals constructed of vitreous china should be provided
in each toilet room and near the entrance to each shower
room, and should be equipped with a hand-operated, foot-
operated, or automatic flushing device.

Wall-mounted urinals are recommended. Floor-mounted
urinals and trough urinals are extremely undesirable. The
advice of an informed professional physical educaticn wom-
an should be obtained in selecting urinals for women.

HOSE BIBBS AND FLOOR DRAINS

Each public roilet, locker-room toilet, locker-and-dressing
room, swimming pool area, field house, custodiars’ closet,
and other similar area should be provided with hose bibbs.
It is best that these bibbs be key-operated, with the excep-
tion of those for the service custodian. They should be re-
cessed in walls or located under !avatories.

Frostproof hose bibbs shoula be provided for the clean-
ing and maintenance of track equ'pment, hard-surfaceareas,
and other outdoor facilities. Where provided, hese bibbs
should be recessed or otherwise protected. Where hose bibbs
are placed above the ground adjacent to the buildings, they
should be high enough for filling buckets.

Floor drains should be provided in each of the following
areas: toilet rooms, shower rooms, toweling areas, locker
rooms, laundry rooms, team rooms, drying rooms, training
rooms, custodians’ closets, and swimming pools. If there are
corridors leading to swimming pools, these corriders should
be equipped with iloor drains.

HOT-WATER SUPPLY

Hot water to shower heads and lavatories should not ex-
ceed a temperature of 120°F. Faucets should be of a type
that delivers both hot and cold water. A mixer valve which
equalizes the pressure should furnish hot water to faucets
and shower heads.

Hot water should be supplied to custodians' closets. An
innovation in custodians' closets is to have the floor serve
as a sin®: by the installation of ceramic tile on walis, with
a six-inch lip on the floor. This will provide a sink and a
drain, and will facilitate the filling and emptying of buckets.
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CUSTODIAL FACIITIES

Providing well planned quariers fox the custodial staff en-
courages systematic management, efficient and economical
ase of supplies and equipment, and, most important, a high
standard of workmanship. The standards of hous=keeping
and maintenance must be high to promote the observance
of good bealth and safety habits Custodians should assist
in the plaaning of facilities fcr their own use. Custodians’
dlosets should be planned in relation to the maintenance
cquipment and materials to be uscd. and to the areas to be
served.

The custodiai. may 1-quire a ventlated supply storage
space adjacent to toilets, dressing rooms, and shower
rooms of the gymnasiums. This space may provide storage
for such supplies as paper towels, toilet paper, light bulbs.
soap, detergents, wax, and polish. It should also be large
cnough to accommodate lectrical cleaning machines. A
hook strip should be provided for hanging mops and
broom:s.

Large portable cleaners are less expensive and more
flexible than a central vacuum system. In buildings of two
or more stories without elevators, duplicate equipment for
each floor is recommended.

If it is necessary tc plan for the disposition of waste ma-
terial by the use of incinerators, special precaution should
be taken to control smoke and to eliminate fire hazards. If
waste materials are to be transported, which is preferable in

most instances, containers should be located so as not to .

interfere with the normal traffic of the building.

SECURITY

The physical education complex presents a unique prob-
lem relative to the development of features that lead to secu-
rity. The facilities and the program attract large numbers of
individuals who move at all times during the day, through-
out the week, and through many kinds of areas and in
many different directions.

There is scarcely a real traffic flow and hardly a pattern,
except for individuals. The building presents an intermesh-
ing of movement. This is the type of building which people
are entering through many outside doors and dispersing to
offices, classrooms, or dressing rooms. Other individuals
are going to spectator galleries.

It is reasonable to believe that all students and visitors
who come to the building have a distinct purpose for enter-
ing, and, as such, should be welcome. There should be
some plan for pedestrian control and for the kandling of
visitors who wish to observe activities within the building.

Security within a building is accomplished in the follow-
ing two ways: (1) constructing the facilities according to a
plan which makes for maximum security; and (2) adopting
an administrative plan for the direction and control of all
persons using the buildiag”

The physical layout will facilitate the accomplishment
of security measures but will not guarantee them. A good
administrative plan will help insure the accomplishment of
security. However, the implementation of a good administra-
tive plan canrnot completely accomplish effective security if
the physical layout does not lend itself well toward the at-
tainment of such sccurity.

SECURITY FEATURES OF CONSTRUCTION

Entrance doors constitute the first barriers against illegal
intrusion. Open and descending stairways, walled entrics,
and deep-sct entrances should be avoided. The points of en-
trance to buildings should be well lighted from dusk until

dawn. The corners of the buildings should have floodlights
which light the face of the structure. Su-called *vandal lights”
sheuld be selected and protected to ainake them vaadalpreof.

Corzidors which are continuous and stiaight, providing
unbroken vision, add qualities of safety and security to the
building, its contents, and its users. Corridors are often best
hned up with entrance doors, making it possible to hzve a
commanding vision of the dvorway from the corridor, and
of the corrdor from the entrance door. There should be an
attempt to avoid angularities in corridors, and tc eliminate
smail cffects, mches, or cubbyholes. 1f such extra areas oc-
cur in planning, they should be included in adjacent rooras
or in corridors where a lecking door will close off and con-
trol the space.

The use of mght lighting within the building and at its
entrances will give prowection again ¢ vandalism and other
forms of unde:irable conduct. Night lighting will necessitate
separate wiring and switches in order to maintain a desir-
able amount <f illumination. Switches for such lighting
should be key-controlled to prevent their use by unauthor-
ized individuals. A building chart for day and night “on”
and “ofi* lights should be developed. There should be addi-
tional directions for “on” and “off” at every switch, and such
directions should be changed according to need. A key-
station system for night-watch checking is desirable.

SECURITY OF THE EUILDING

To secure the building and its component rooms against
illegal entry is the first and most logical consideration in
terms of building protection. Good door framing, substan-
tial doors, and heavy-duty hardware and locks hold up
against wear and abuse. In their long life and securing
qualities, they constitute a reasonable investment. In reduc-
ing replacement costs for materials and labor, the installa-
tion of good hardware is an economy in the long run. in
reducing loss by breakage and theft, the additional security
factor of quality hardware should never be overlooked at
any cost.

A lock-and-key system, developed with the help of experts
in the field of building administration, will usually result
in a plan which considers some of the following features:
(1) a building master plan, incduding a lock-and-key sys-
tem; (2) iock-tumbler adjustments so that an area may have
its own control and authorization; (3) area division (verti-
cal division) by responsibility or usage for key assignment;
or “level” division (horizontal division) for key assignment;
or a combination of both vertical and horizontal divisions;
(4) a policy of not lending keys is recommended; the per-
son to whom the key is assigned signs a pledge for no
lending; the keys for the facilities should be identified by a
distinguishing mark, and a policy should be established
with key dup%icators in the area that they will refuse to du-
plicate keys carrying such identifying marks; (5) an annun-
ciator system in which outside or other doors of importance,
such as swimming pool doors, may.be connected to an
clectrically-controlled system. Any door can be connected i
or out of the annunciator by a lock-controlled switch at the
door, or a switch at the annunciator. Thus, a door tamper-
ed with or illegally opened after the annunciator is set for
the “on" position will direct a warning signal. The annunci-
ator may be developed to work by a light on a control
box, the sound at a control box, an alarm sound of general
broadcast in the building, or an alarm system with signals
directed to the campus security office. The nature of the an-
nunciator response should be determined by whether it is
wished to quietly apprehend unauthorized persons, or if it is
desized to deter them or frighten them away.

e ——— e e . ¢
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SECURITY OF PARTICIPANTS

Security and safety suggestiuns reluted tu thie use of spe

oific facilities ordinarily found in a gyvmnasium structure
are given below:
e All swimming pool doors are to be locked unless un-

lucked by a person authorized tv do so. When a door
is unlocked for a purpose, the individual unlucking the
door is responsible for the accomplishment of that pur-
pose in the pool area. Outdoor, and some indoor, pools
may be desirably connected with a sonar detection sys-
tem or a sound amplification system which will annonnce
illegal use or entry. The signal can go to one or several
strategic control points. Swimming poots should normally
be keyed differently than other arcas in the structure.
In a gymnastics gymnasium, or where there are related
gymnastic activities, the room, or certain pieces of equip-
ment, such as t.ampolines, must be locked except when
an instructor is directly ir. charge. Providing storage are-
as sufficiently large to store all equipment for this activity
is recommended. If possible, a separate room which is
secure from students and faculty is most desirable.

In viewing balcories, stairs should have handrails and
lights at the sides, or luminous retiectorizing material on
the edges. Bleacher seats should have aisles and exits
to allow rapid clearing other than to the playing floor.
Activity-room floors should be free of objects or floor
plates which set up above the floor level.

Shower-room and dressing-room floors should be kept
free of objects and obstructions which may cause feot
injury.

Shower rooms should be equipped with towel bass to aid
in safety of those individuals using the facility. Hot water
available through shower heads should have amaximum
temperature of 120°F.

Areas for vigorous actvity, where combatives or compet-
itive sports are engaged in, should have fioor and, or
wall covering to protect the participants. No specifica-
tions or classifications are given here, but every consider-
ation is urged and every precaution should be taken.

Lullbot AND § XIVERSITY RACHITIES CUIDE

e Duurs tv sweam roums und diy-heat roums must be
lucked frum the ovutside when the roum is unsepervised.
The door should have an instruction plate by the door
luck, bearing directivns tu thuse wha hiave i key tv un-
leck the door. Steam-roum controls should be setnot to
eaceed 2 maximum room temperature of 130°F. This
control should be tamperpreof The stcar room should
have a bar latch of the panic type (noncorrosive hard-
ware ) to make exit readily possible under any conditions,
even if the door should be locked from the outside.
Accepted standard building safety practices should be

employed. State and local requirements and regulations for
stair widths, ingress and egress openings, fire ascapes, fire
alarms, fire extinguishers, and exit lights must be met. Open
and straight hallways leading straight to outside doors
should be dearly marked and used for exits. Panic hacd-
ware should be installed on all doors which lead from
areas of assembly to corridors o- to the ouside.

The safety and security of participants must be given
great consideration in planning for the location of entrances
to dressing rooms and to toilet rooms. Dressing-rcom en-
trances should b: away from the main traffic and in the
area where only participants go to change clothes. Toilet
rooms should be away from direct view of the lobby, and
yet be in senv.ce corridors rather than in isclated parts of
the building.

Stairs should be well lighted. In some cases, the edges of
stairs should ke marked. Objects in the building which may
need to ke identificd for safety or position may need to be
color coded or marked in some manner. In basement pas-
sageways and around motors and equipment, it is impor-
tant to mark corners, l«.w pipes or beams, and safety-zone
areas. On main floors, it is desirable te mark fire alarms
and extinguishers, some traffic lanes, and first-aid boxes,
and te indicate service and toilet areas with their appropri-
ate service designations by door labeling or signs at door-
top height. Designation of objects can be accomplished by
painting the objecis or zones according to a color code.

The reader is referred to Appendix G foz building adap-
tations to accommodate the aging and the disabled.
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Chapter 5

GENERAL FEATURES OF OUTDOOR FAGILITIES

When planning outdoor facilities, a number of gencral
features must be considered. Among these are fences and
walis, grading and drainage, lighting, orientation. land-
scaping, curfacing, and parking. All must be carefully and
thoughtfully integrated into the vverall planning if the com-
pleted plant is to be aesthetically pleasing as well as func-
tional.

This chapter attempts to convey to the reader the impor-
tance of the many different facets inveived in the planning
of outdcor facilities. It is not an attempt to provide specific
technical information. The services of quaiified professional
consultants and engineers should be obtained for this pur-
pose.

FENCES AND WALLS

Fences and walls around facility units are frequenily re-
quired for purposes of isolation, enclosure, separation, traf-
fic control (pedestrian and vehicular), and the protection of
participanis, the general public, spectators, and property.
Walls or plant—lil% barriers may be used for sound and
wind control, and for screening out undesirable features.

FENCING

Some characteristics of good fencing are stability, dura-
bility, economy of maintenance, attractiveness, and effective-
ness. Among the many types of suitable fencing available,
woven-wire fencing of the chain-link type {ininimum thick-
ness—11-gauge), using H-type line posts or circular posts,
has been fcund to meet requirements satisfactorily.

All chain-link fencing should be installed so that the
smooth edges are at the top and the sharp edges are at the
bottom. In some cases, however, it may be desirable to
have smooth edges at both top and bottom. A hard-surface
strip about 12 inches wide may be placed under the fence
to facilitate maintenance (grass cutting, etc.).

Fences may be painted for beautification purposes. The
brush method of painting produces acceptable results but is
exceedingly expensive. Spraying may be objectionable be-
cause oF the drifting action of the fine spray. The roller
method seems to be the most efficient and economical.

Attractive plastic-covered fences are available in several
colors.

WALLS

Walls can be constructed of many kinds of masonry ma-
terial. While they are expensive, they may be necessary for
sound or visual control, or as a method of solving the
problem of change of clevation from one area to another.

Walls are frequently used ior such program activities as
tenuis and handball.

GRADING AND DRAINAGE

The development of any site should include the prepara.
tion of an overall grading-and-drainage plan prepared by
a compeient professional. This will assure proper attention

to these + ery important considerations.

SURFACE DRAINAGE

Surface dra:nage on unpaved areas should be controlled
by slope grading to natiral or artificial surface-water col-
lectors, to carefully located surface inlets, or to catch basins
connected to a storm-water drainage system. In order to
facilitate surface drainage of activity areas, a goed general
rule is to establish a minimum slope of one percent in non-
competitive sports areas. As a rule, the surface slope of
paved areas should be 2 minimum of one percent except
when used for competition. Exceptions to the above may be
neca-ss.a‘xiy. When certain soii and area-use conditions exist,
the degree of slops may be lessened.

SUBSURFACE DRAINAGE

Subsurface drainage can be effected by using either por-
ous subsoil foundations or perforatcd drain tile. In regions
of severe frost, where surfaces are to be paved. natural or
tile subsurface draiiage is essential. All drainage tile should
be installed after rough grading is completed.

LIGHTING

The extensive use of outdoor lighting should be copsid-
ered on the basis of meeting the criterion of maximum use
of facilities. The availability of faciliues in the evening
hours, after the heat of the day, can greatly increasc inter-
est and participation.

The lighting of outdoor areas involves many problems
not encountered in other types of lighting. A good lighting
installation can only result from careful blending of the
proper quantity of light, which is relatively easy to pro-
vide, with a goed quality of light.

The importance of competent technical consultation in
dealing with outdoor lighting cannot be stressed too strong-
ly. This is of paramount significance if a satisfactory facil-
ity is to be sccuied. Private consultant firms, local utility
companies, and manutacturers of lighting equipment are
available in all sections of the country, and their help can
often prevent costly mistakes.

LIGHTING OF SPORTS FACILITIES

The wmost comnplete and reliable source of general and
specific information on the subject of sports-facility lighting
is the Rlluminating Engineering Socieiy's publication entitled
"Current Recommended Practice for Sperts Lighting.” This
publication covers all aspects of sposts lighting in consides-
able detail.

Table 5 lists illumination levels for outdoor facilities
which have been recommended by a panel of health, physi-
cal education, and recreation facilities experts. In all cases,
these recommendations are equal to, oi exceed, the illumina-
tion levels recommended by the Illuminating Enginecring
Society.
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TABLE 5

LEVELS OF ILLUMINATION CURRENTLY RECOMMENDED
FOR OUTDOOR SPORTS AREAS*

Sports Area Footcandles on Task
Archery . ... ... ... . i, 15
Badminton . . ................ 30
Baseball. .. ... ............... 100-150
Basketball. . . ... .............. 70
Corkball. ... ...... ... ... ... ... 30
Field Handball. . ... ............ 30
Field Hockey . ... .. ... ......... 30
Football . .. . ................. 100-150
Goif DrivingRange. . ... ......... 30
Handball . . . ... ... ... ........ 60
Horseshoes. ... ... ........ e 30
IceHockey . ... ... ... ....... 70
Lacrosse. . . . ... ......... 50
Rifle and Pistol Range . ........... 100
Rugby......... ... ... ..... 100
Skating . .............. ceeans 20
Soccer . ... ...... 100
Softball ....... ... ... ....... 100
Speedball . . . ... ............. 100
Tennis. ... ... ..., .. 70
Volleyball. . . ... ... ... ....... 70
Swimming Pool . ... ... ... ... .. 30

ZBecause of the nature of outdoor lighting and the types of fixtures avail-
able at this time, it is difficult, if not impossibfe, to reach the lighting levels
desired for most outdoor activities. However, it is expected that further im-
provement in outdoor fixtures will provide the desired higher-level intensi-
ties with a minimum o direct glare.

GENERAL AREA LIGHTING

Where specific sports-facility lighting is not required,
modified or general lighting can be provided. Generally
mounted on poles or structures on the perimeter of the area,
this type provides sufficient lighting for movement through-
cut ihe area and is usually arranged so as to cover as
much territory as possible with the greatest economy. Time
clocks can be incorporated into the system so that the lights
turn off at a specified time.

For both sports-facility and general area lighting, under-
ground service through conduits is recommended.

HOUSING FOR ELECTRICAL CONTROLS

A vital part of any outdoor-lighting system is the protec-
tive and control equipment necessary to make it function.
The very nature of this equipment represents a real hazard
to anyonec not completely familiar with its operation and
the characteristics of electricity.

The development of new light sources has resulted in
more frequent use of high voltage for larger outdoor-light-
ing systems. Distribution systems of 240 and 480 volts
are no longer uncommon, and, in some instances, a pri-
mary distribution system utilizing 2,400 or 4,160 volts to
stiategic-lly-placed distribution transformers can be justi-
fied.

Wherever such equipment is located, the controls must
be adequately housed and padlocked. Where buildings or
bleacher complexes are adjacent to the lighted area, con-
sideration should be given to locating the controls inside a
control room where they can be properly protected from
access by unauthorized persons.

COLLECE AND UNIVERSITY FACILITIES GUIDE

ORIENTATION OF AREAS

Courts and fields should be oriented 1o give protection 1o
both players and spectaturs, with major consideration tc
those players who need it most. It may not be possible to
get the best orientation of a particular court or field because
such factors as topography, shape of the area, and loca-
tion of other facilities may dictate some variations.

Outdoor courts and fields should be oriented so that the
late-afternoon or early-morning sun's rays will intersect the
general path of the flight of ﬂxc%all at an angle of approxi-
mately 90 degrees. Otherwise, players on the eastern end of
the fields or courts will have to face the sun during after-
noon play. In rectangular fields and courts, the general
pattern of the bail's flight is parallel to the long axis of
such arezs. Therefore, the long axis should generaliy be at
right angles to the late-afternoon sun's rays. Locate the sun-
set position at midseason of the sport and orient the ield
or court accordingly.

On baseball, softball, and similar fields, the general pat-
tern of the ball's flight does not parallel any axis. Instead,
it covers an arc of more than 90 degrees. Since the field
cannot be oriented to give equal protection to all players
and spectators, a choice must be made. Because the batter,
pitcher, and catcher are in the most hazardous positions,
they should receive first consideration. Thus, a line through
these positions should be the axis for orienting the field. The
field may be properly oriented by ensuring that the imagi-
nary line from home plate to second base is at right angles
to the rays of the late-afternoon sun.

PARKING

The need to provide off-street parking for automobiles is
a major consideration in the design of facilities. A careful
study should be made to determine the space requirements.

Careful attention to the design of facilities is necessary so
as not to locate the parking area where it conflicts with pe-
destrian use of the building and outdoor facilities. Parking
lots should be placed so as to best serve the spectators,
custodial staff, faculty, and the ever-increasing numbes of
student cars.

Each parking space should be marked. It is often more
desirable to construct parking areas in several locations,
near the facilities which have the highest concentration of
users. This will also make it easier to blend the parking
areas into the landscape. Where possible, parking areas
should be located near the perimeter and shculd be designed
so as not to interfere with normal pedestrian use of the
area. In the case of large parking areas, it is necessary to
make a study of the traffic pattern in the surrounding area
in order to facilitate the movement of traffic to and from the
parking area.

The off-street parking areas should be hard-surfaced,
and, when wisely planned, may be used for sports, free-
play activities, driver education, marching-band maneuvers,
anc other activities. Either post sleeves, flush with the sur-
face, or portable standards will make it relatively easy to
conduct a variety of net games on these areas.

An individual parking space is figured at 10" x 20'. To
this must be added circulation roads, entrances, exits, walks,
and planting islands.

PLANTING AREAS

Plans and specifications for landscape plantings should
be prepared at the same time as those for the original site
development. This will ensure that the plantings will be in
keeping with the total development.
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Planting ascas should serve both functional and aesthetic
purposes. They should be arranged to form a pleasing pat-
tern, with open areas, walks, and drives. Plantings are not
only used for enclosures for certain spaces, but also serve
as excellent buffers to cut down on noise. Good planting de-
sign in the development of buffer strips, enclosures, and
screening should provide a pleasant pattern ol overall land-
scape treatmeps. The services of a landscape architect should
be obtained.

SURFACING

There is no one surface which will satisfactorily meet the
needs of all outdoor activities. Each activity has its own
surface requirements, which will dictate what type, or types,
of material can be used.

In the selection of surfacing material for any outdoor
area, certain qualities should be sought. ‘These include:

e Multiplicity of use e Low maintenance cost
e Durability e Pleasing appearance
o Dustless and stainless e Nonabrasiveness

e Reasonable initial cost e Resiliency

o Ease of maintenance e Year-round usage

Obtaining the proper surface for outdoor areas centinues
to be a perplexing problem. Over the years, however, there
have been significant developments in surfacing. The vari-
ous types of surfacing materials are shown in Table 6. In
Figure 3, turf, soil, aggregate, concrete, and synthetic sur-

facing materials are combined to provide an attractive and
functional facility.

TABLE 6
TYPES OF SURFATING MATERIALS

Group Type

Earth Loams; sand; sand-clay; clay-gravel; full-
er's earth; stabilized earth; soil-cement

Turf Bluegrass mixtures; bent; fescue; Bermuda

Aggregates Gravel; graded stone; graded slag; shell;
inders

Bituminous Penetration-macadam; bituminous or as-

(asphalt-tar)  phaltic concrete (cold and hotlaid): sheet
asphalt; natural asphalt; sawdust asphalt;
vermiculite asphalt; rubber asphalt; cork
asphalt; other patented asphalt mixes

Synthetics Rubber; synthetic resins; rubber asphalt;
chlorinated butyl-rubber; mineralfiber; fine-
ly-ground aggregate and asphalt; plastics;
vinyls

Concrete Monolithic; terrazzo; precast

Masonry Flagstone (sardstone, limestone, granite,
etc.); brick; etc.

Miscellaneous Tanbark; sawdust; shavings; cottonseed

hulls

Figure 3
lllustration of Several Types of Surfacing




TURF

The advantages of using grass us a surface are its
attractiveness, resiliency, and nunubrasiveness, and the fact
that it is relatively dustfree. Such a surfuce lends itself very
well 1o activities that require relatively lurge arcus, as most
field games do.

Turf is difficult to maintain in areas where there is in-
tensive usage. In some parts of the country where watering
is essential, maintenance costs are high. Turf surfuces are
not practical for most activities when the ground 1s frozen
or wet, and, in addition, must be given time and care to
restore themselves after heavy use.

Since climatic conditions and uses should determine the
species of grass selected for a particular locality, careful
consideration should be given to the several varieties av ail-
able.

SOILS

Among the difficulties encountered in the use of earth as
a surfacing material are dust and the tendency to become
rutted, which, in turn, create drainage problems and rela-
tively high maintenance costs. These difficulties can be par-
tially overcome by mixing the earth with clay or sand.
When this is done, the resulting surface is often less resilient
and somewhat abrasive.

Natural soils can also be stabilized by the addition of
asphalt, resin, or cement, which are the most commonly
used stabilizers. The use of stabilized soils is a possibility
in many areas where turf is impractical or cannot be grown.

MASONRY

Natural-stone slabs, or blocks, and manufactured brick
can be used for such installations as walks and terraces,
where interesting and attractive patterns, colors, and tex-
tures are desired.

CONCRETE

Concrete surfaces provide year-round and multiple usage.
The costs of maintenance are very low and the surface is
extremely durable.

BITUMINOUS

The common bituminous surface has many of the ad-
vantages which are sought in any surfacing material. It
provides a durable surface which can be used on a year-
round schedule. The maintenance of a bituminous surface
is easy and inexpensive. Such a surface can also be used
for many different activities. When properly installed, the
surface is dust-free and drains quickly. Asphalt surfaces can
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be marked easily and with a relatively high degree of p
manence. Asphalt also provides a neat-appearing, no-gl:
surface that will blend well with the lendscape.

‘The disudvantages of bituminous surfaces are their re
tively high installation costs and lack of resiliency as co
pared to some other types of surfaces. However, the high
stallution cost will be offset by low maintenance co:

Bituminous surfaces will vary as to firmness, finish,
siliency, and durability in direct relation to the kinds a
proportions of aggregates and other materials used in th
mixture.

Asphalt can be combined with a variety of other mat
ials to provide a reasonably resilient or extremely hard s
face. The use of such materials as cork, sponge, or rubl
in combination with asphalt will yield a fairly resilient s
face. Aggregates such as slag or granite will produce
extremely hard surface when combined with asphalt.

SYNTHETICS

Some synthetic materials appear to combine many of 1
qualities scught for outdoor surfaces. New products :
constantly being tested and marketed, some of which ha
proved to be highly satisfactory for tennis courts, runni
tracks, and other installations. Very little maintenance
synthetic materials is required, thus maintenance costs ¢
low. Most synthetics have a very pleasing appearance a
arc available in different colors. They are nonabrasive a
suitable for year-round use.

There are a number of commercially-manufactured s;
thetic compounds, such as chlorinated butyl-rubber, rubl
asphalt, synthetic resins, mineral fiber, finely ground agg
gate and asphalt, plastics, and vinyls. They come in a v
riety of textures, colors, weights, and thicknesses. M
synthetic surfaces have a high degree of resiliency, whi
makes them desirable for many types of athletic activiti

WALKWAYS

All-weather walks should be confined to a minimum
open play areas and should be provided only where t
foot traffic is heavy enough to warrant their need. Th
should vary in width in accordance with the anticipated tr
fic density and should not cross through game courts.
may be necessary to use signs, pavement lines, and fix
or planted barriers to accomplish the desired circulati
movement. The degree of slope, and subsurface draina
should be given careful study.

In developments where it is impractical to service featus
and facilities with drives, or from adjacent street pavemen
selected walks shoxld be of heavier construction and of s
ficient width to accommodate service-truck loads.
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Chapter 6

INDOOR ACTIVITY AREAS

Activity areas included i this chapter are those specific
sports and dance areas commonly found in grmnasium
buildings. Included also are basic guide lines for planning
and designing these areas.

GUIDE LINES FOR EFFECTIVE PLANNING'

Planning can be effective only if the major purposes and
uses of each specific area are clearly defined and interpreted.
The factors to be c~nsidered are: (1) the tvpes of activities
to be conducted in a single arca; (2) the number, ages, and
skill levels of the participants using each area; and (3) the
length of seasons or periods of use.

Because prcgrams are subject to change, and because
they vary in different .0calities, standardized, or stock, plans
for facilities are rarely acceptable. Each facility should be
planned to accommodate the program to be otfered by the
particular college or university.

Specific activity areas should be designed and located
after careful consideration of: (1) the surrounding land-
scape; (2) other existing facilities in the immediate area; and
(3) availakle construction materials near the geographic
area. For suggestions on the relative location of specific
facilities, see Figures 12 and 13.

Funciionability should be the primary consideration in
facility planning. Attractiveness is also an important consid-
eration in that facilities should always contribute to the ap-
pearance of the particular surroundings.

Facilities should be planned for multiple use whenever
suck use can be justified. It is apparent that most facilities
depreciate either with or without use, and more hours of
worthy use per day results in the facility serving its pur-
poses more effectively. Following ars examples of some
acceptable corabinations for nultiple use:

o Basketball courts designed for basketball, badminton,

volleyball, tennis, dancing, and adapted activities

® Recreation gymnasium designed for all types of gym-

nasium games plus social recreation activities

e Handball courts designed for handball, squash, pad-

dleball, and tennis drills

e Therapeutic exercise rovm designed for additional use

as a general conditioning and weight training area

e Swimming area designed for competitive swimming

and diving, plus instruction, recreational swimming,
and water polo.

Facilities should be planned so that insofar as possible
all activity areas are conveniently available to both men
and women. Ii is usually unwise to identify these facilitics
as strictly for men or for wor °n. Good planning will per-
mit easy access to all areas from both men's and women's
locker rooms. This type of planning permits the flexibility
and adaptability necessary for cfficient utilization.

Most colleges and universities cannot afford the cost of
many permancnt scats that are used only a few times each
year. Therefore, space used in activity areas for permanent

v Sec Chapter 4 for additional information.

seating of spectators should be kept to a minimum. Roll-
away bleachers should be used in order to wiilize efficienty
the available space for spectator sezting.

The health and safety of those using the areas should re-
ceive primary consideration in the planning. The aging and
disabled should also be considered (see Appendix G).

raffic patterus for the building and auxiliary facilities
should be carefully studied before deciding where to locate
specific activity areas.

Storage rooms for equipment and supplies used at the
activity areas should be carcfuliy planred and functionally
located. These rooms should be of four types:

o The central receiving storage room, to which all equip-
ment and supplies are delivered. This room should be
accessible by truck for delivery of heavy equipment.

e Utility storage rooms located adjacent to activity areas
so that bulky equipment may be moved onto the floor
and back to storage with minimum difficulty. Overhead
doors, or double doors with flush thresholds, should
be large enough to permi: free movement of heavy
equipment.

e Clothing and equipment issue rooms with attendant
windows opening to the locker rooms.

e Off-season storage rooms for activity equipment.

The lower portions of walls in activity areas should have
a smooth, hard finish durable enough to withstand the
bouncing of balls and other such abuse. The wall finish
should be of a type and color that ter:ds not to show marks
and is easily cleaned.

If some activity areas are abeve or beiow ground level,
an clevator should be provided for use by handicapped
persons, and for the transporting of heavy equipment.

All areas designed for activity which requires dressing
should be located as conveniently as possible to the locker
rooms.

GENERAL-USE GYMNASIUMS

General-use gymnasium areas are utilized for basketball,
volleyball, and badminton instruction as well as intramural
contests in these activities. They are also frequently used for
intercollegiate competition in basketball, wrestling, and gym-
nastics. Gymnasiums are usually rectangular and vary
widely in dimensions. The dimensions of each gymnasium
should be determined by the number and sizes of the vari-
ous courts to be placed on the floor.

The recommended minimum amount of main-gymnasium
floor space for a college or university is 25,000 square feet.
The formula for the computation of the minimum floor
space arca for institutions having over 5,000 underg:ad-
uates is as follows: 5 square feet x undergraduate enroll-
ment and 1.5 square feet x graduate enrollment. Although
the formula is designed to indicate minimum standards,
the following criteria will ultimately influence the determina-
tion of the size of the floor area. (1) the nature of the total
physical education program (including intramurals and
intercollegiate athletics); (2) recreational use; (3) student




lvad as determined by enrcllment and attendance require
ments per week: (4) spectazor interest; und (5) anticipated
enrollment increase.

For basketball courts, backbuards thut swing up tu the
ceiling may be needed since nunfulding buckboards casn in
terfere with the covr. usage fur vther activities such as vol-
leyball and badmintun. In order to increase the number of
instructional stations within the main gymnausium. electri
cally-controlled acoustical partitions may bt installed. Wood
doors or nylon or fiberglass nets may also pe used.

If the gymnasium is to be used fur intercollegiate ath-
letics, seating must be provided for spectators {thre: and
one-half square feet per person). Roll-away bleachers are
recommended. Portable knockdown bleachers are not rec-
ommended because they interfere with class work while they
are being erected and dismantled.

The number of seats to be providzd 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 a balcony, which, when combined with the bleachers
on the main floor, will provide the required number of
seats. Ia such cases, the balcony areas can serve as addi-
tional teaching stations when the bleachers are retracted.

The varsity basketball court should be laid out length-
wi>e along the middle of the gymnasium. A minimum of
ten feet should be left between the first row of seats, or the
wall, and the outside boundary line of the court. In placing
the seats and bleachers, it is necessary to plan the line of
vision so that the sidelines of the varsity basketbzll court
are plainly visible to all spectators. The folding bleachers
on the floor and in the balconies should be planned to con-
form to the same line of vision.

If the gymnasium is to be used for intercollegiate sports,
the number of entrances and exits equipped with safety exit
hardware must meet local and state fire regulations and be
adequate to handle spectator traffic. Spectators should be
routed in such a manner that they do not cross the playing
court or other activity areas in the gymnasium.

The height from the floor to the beams in the main gym-
nasium should be such that in normal use of any of the
courts, the balls o: other playing equipment will not strike

the ceiling beams. This height should be a minimum of 24

feet to accommodate basketball, volleyball, and badminton.

Where intercollegiate basketball is played, there should
be adequate provision for sportswriters, photographers,
and television persunncl. (Sce Chapter 4 for requirements
for television, radio, and public-address systems.)

A storage room for equipment relating specifically to the
main gvanasium should be located adjacent to this facility.
A minimum of 400 square feet should be provided, but the
final detzimination of size will depend on the actual use of
the area. Lockable overhead doors as well as a flush thresh-
old are suggested for this storage area.

Concrete is commonly used as a base in constructing the
floor of the main gymnasium. A resilient floor is then laid
on top of this base. Maple tongue-and-groove of random
length is a popular type of wood finish.

It is suggested that a glazed tile or plastic paint which is
durable and easily cleaned be used on ‘he walls up to a
height of seven or eight feet. From that point to the cciling,
the concrete or cinder block should be painted with a hard-
finish, light-colored paint.

Direct sunlight should not be allowed to enter the gym-
nasium area. Translucent windows are often used, and sor.ie
new facilities without any source of outside light are very
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satisfactory. Skylights are nut secommended.

Rebuund walls are wseful in gy mnasiums. If constructed,
they should be at least 12 feet high and maude of material
with good rebuund characteristics.

Special cunsideration saust be given to the e enteal court
layout on the main gymnasium fluor su that adequate pro-
vision can be made for properly anchonng floor plates for
net standards. All courts should be separated from each
other and from the wall b, at least ten feer. If gymnasuc
meets are to be held on the main floor, the exact placement
of apparatus must be determined so that reinforcement of
critical floor plates may be accomplished during construc-
tion.

Bulletin boards and chalkboards should be available in
the main gymnasium area.

DANCE COMPLEX

The combination and relationship of areas and facilities
which are developed to serve the many aspects of a dance
program constitute a dance complex. The extensiveness of
the complex will depend on the amount of emphasis placed
on dance at the particular institution. Numerous institutions
now offer dance as an undergraduate major, 2and many of-
fer an undergraduate dance concentration or a minor.

Several types of facilities need t¢ be included in the
dance complex. At least oiie studio should be planned for
multipurpose use, such as for folk, square, and social
dance forms and social recreaiional usage. Other studios
should be developed for a single purpose (e.g., a studio for
modern dance and bsllet). Facilities in a dance complex
should be des’gned to serve both men and women.

In order to serve the needs of a dance program, auxil-
iary areas are required. These should include areas for: the
making and storing of costumes, props, and scenery; the
laundering, dyeing, and drying of materials; the storing of
sound equipment; and the photographing and filming of
dance. Planning should also include: musiclistening rocims
or booths; rehearsal rooias for small groups; projection,
sound, and lighting booths; a box office and/or ticket
booth; cloak rooms; public lavatories; and balconies ox
other areas for dance audiences.

Particular attention needs io be given to adequate provi-
sion for both dance performances and observation because
they are essential aspects of dance education.

It is advisable to locate all facilities of the dance complex
in one general area of the building, convenient to both
men's and women's dressing-locker rooms. Because dance
facilities are scheduled for frequent use during evening
hours and weekends, supervision and control will be en-
hanced if the dance complex occupies a wing of the total
physical education structure. The dance areas should also
be readily accessible from an outside entrance to the build-

ing.

STUDIO FOR FOLK, SQUARE, AND SOCIAL DANCE

A studio designed for instructional and recreational use
in folk, square, and social dance may also be used for
large-group demonstrations and exhibitions as well as so-
cial-recreation occasions. An outside entrance into a main
corridor of the building will provide for the traffic flow of
the relatively large groups using the studio.

The size of the studio will depend on the number of in-
dividuals who will use it at any one time. An area of 5,4G0
square feet will accommodate a class of approximately 60
students. A larger studio of 9,600 square feet can accom-
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mudate approximately wice tut number of students. The
larger studiv has e exua advantage of providing for lasge
groups desinng to wse e faciliy fur sudid-reuacation pur-
puses. By installing an acoustical curtain or other dividirg
device, a large studiv can be cunvenientdy divided into two
instructivnal areas.

The studiv 15 usually rectangular, with die lengh and
width in & ratio of approximately 3 to 2, such us 90" x 60,
or 120 x 8U'. The ceilng height shuuld be in proportion
to the size of the roum. A 12-{out ceiling is satisfactory for
a small stedio. If a large studiv is planned, the cefling
height should be increased to at least 16 feet.

The studio floor should be of the cunstruction described
as a “floating floor." Flooring materials should de carefully
selected, and care should also be taken in laying the floor-
ing. Special attention should be given o the floor finish.
Street shoes are often worn for activities conducted in this
area. For this reason, random-ength, tongue-and-groove
hardwood, sanded and sealed, is recommended. Nonskid-
type floor finishes, such as those used on gymnasium floors,
should be avoided for the studio.

Placement of sound equigmert, such as record players,
turntables, microphones, and speakers should be considered
in the initial planning. Electrical outlets should be located
where electrical equipment will be used. If the studic is to
be divided into two instructional areas, the sound system
should be installed to provide for separate operation of
units located in each of the two areas. These twd units
should also be operable as a single unit. An adequate num-
ber of speakers, installed at near cziling height, chould be
so located that participants at any place within the area
can hear both the music and the instruction.

A lockable storage rcom, located immediately adjacent
to the studio, should be provided for the storage of scund
equipment when it is not in use. This room should have a
double door, flush threshold, and built-in cabinets and
shelves for storage of records, sound tafes, and musical
instruments. Electrical outlets should be provided in the
storage room so instructors can listen to records and tapes
inside the room. It is advisable to place scund equipment
on table-height stands equipped with rollers for ease of
transportation.

If the studio is planned for demonstrations, roll-away
bleachers should be installed at one end of the room. There
should also be provision for setting up folding chairs along
the walls when the studio is to be used for a social event.

Ubpless the dance complex includes a cloak room, racks
for coats and books should be installed adjacent to en-
trances, either within the studio or along the outside corxi-
dor wall. The construction, finish, lighting, and other qual-
ities of this studio should be conducive to a desirable social
atmosphere.

STUDIO FOR MODERN DANCE AND BALLET

A dance studio designed specifically for the instruction
and performance of modern dance and ballet is a very im-
portant feature of the dance complex.

DIMENSIONS

The space requirem>:t will be determined by the maxi-
mum number g? stud.nts enrolled in dance classes, and
whether this area is to be used for performances as well as
instruction. A class of 24 students can be accommodated
in a space of 2,500 square feet. A ldrger studio, with ap-
proximately 4,800 square feet, is nceded if it also serves as
an informal theater and instructicnal area combined. This
larger size can be divided into wwo sraaller instructional

studivs by installing 4 suund absurbing curtain ur other
dividing device. A lurge studiv, which is to be divided into
sipall ateas upon occasion, shuuld be rectangular in shape,
such as GU' x 80 This size will pruvide two OU x 40°
studivs for small-group instruction and rehearsals. It will
alsu permit 4 mininum width of 60 feet for staging. For a
single small studio, a square shupe— 50" x 50" —has been
found to be effective.

The ceiling height of a small studiv should be a mini-
mum of 16 feet because uverheud space is required for
movements involving elevativn, as in leaping, for support
of uther dances in a vertical line, and fur the use of tall
props. Larger studivs should have ceilings of a height pro-
portionate to the size of the room. Full height {24 feet) is
recommended for a 60* x §0° studio.

COXSTRUCTION FEATURES

The floor should be of the type seferred to as “floating
floor.” This is necessary tu provide for some shock absorp-
tion as a protection when landing from leaps, jumps, and
other vigorous elevated movements. The floor should be of
kardwood such as maple, and of random lengths, tongue-
and-grovred. The flooring shouid be laid with the grain
running in one direction and finished by fine sanding and
then sealed. The finish should provide a smooth surface
upon which dancers can glide «ith bare feet or soft sandals.
The use of tung oil has been found to be highly satisfac-
tory. Nonskid waxes and resins should be avoided. They
not only cause feet and other bared parts of the body to
stick 1o ihie floor surface, but contribute tu blisters and floor
bums. The floor should be cleaned with a dry or slightly-
moistened mop. If the studio is to be located above other
activity areas or offices, the floor should be treated acous-
tically to avoid transmission of sound.

Walls should be smooth-surfaced and easily maintained.
They can be finished satisfactorily with a spray or brush
glaze which is of permanent color and can be washed. A
major portion of the walls should be unobstrucied to pro-
vide a neutral background for filming.

If the lights used for general illumination also serve as
houselights during studio performances, they should be
controlled from wall switches as well as the light control
board. Natural light through windows, particularly large
ones, contributes to an aesthetically-desirable atmosphere.
To avoid direct sunlight, the best lucation for windows is on
the north wall. Windows should be curtained so the studio
can be darkened when desired. This makes it possible to
use the studio during daytime for film showings and mati-
niee performances.

The temperature of the studio should be maintained at
approsimately 65° and the air should be well circulated.
Mechanisms for the heating and circulation of air should be
as nearly silent as possible to avoid interfering with the
quality of sound and its reception.

A combined dance office and workroom opening into the
studio can be used for consultations, class observation, and
storage of sound equipment, records, tapes, and other items.
The door should have a flush threshold to facilitate storing
equipment when moving it from the studio. A window with
a view of the studio should be installed, as should perma-
nent storage cabinets and shelves, A small tackboard for
notices, and a worktable or desk are useful features to be
incorporated into the planning.

ACCESSORIES

Mirrors, which can be lez{folded for protection during
performances, should be installed along two adjoining walls




of the studwo. This enables dancers to analyze movement
from tu directiunis. Where mirtors are placed un a walll
thev shuuld extend u minimum of 20 feet alung the wall.
Arfors shuuld be sustalled flush with the wall and raised
one or une-and-unehall feer from the floor serfuce. Copper
backed mirrurs will counteract the effect of fluvrescent Jight
ing on skin color.

Ballet burres, adjustuble from 42 to 48 inches in height,
shuuld be mstalied perman~ntly vn atleast two walls of the
dance studiv. These should extend from six to eight inches
from the wall. The minimum allow ance for length to accom
modate one dancer is five feet. If permanent barre space is
inadequate to accommedate all dass members at once, per-
table barres can be wtilized. Barres should be wooden and
should be smooth in texture. Metal pipes hav¢ been substi-
tuted with some success. If necessary, barres can be placed
in front of mirrors. This wili protect the glass from damage
but will add to the difficulty of using miriors and curtain-
ing them.

Heavy pieces of sound equipment should be placed on
stands of table height equipped with rollers for ease of
transportation. Since moving affects the tuning of a piano,
this instrument should be placed where it will not have to
be moved.

Chalkboards and tackbouards will be needed and should
be atached flush to studic wells. A glass-enclosed exhibit
case ‘or display of protograghs, costumes, costume plates,
manuscripts, and cther dance materials should be installed
on a wall adjacent to the studio.

The general aimosphire of the dance studiv shouid be
one which is conducive to artistic endeavors. Soft colors,
clear lighting, and a sense of spaciousness will be inviting
to both dancers and spectators. The studio should be equal-
ly functional and attractive.

DANCE PERFORMANCE AREAS

Ia designing the dance complex, provision should be
mude for dance performances. Although it may not be
practical to include a small heater as a part of the com-
plex, facilities to be used for instructional purposes can be
designed for performances as well as instruction. The studio
for modern dance and ballet is usually designed to serve
bYoth instructional 2nd performance needs. The folk, square,
and socizl studio can also be used for exhibitions and dem-
onstrations in those forms of dance. A patio or other out-
door area, such as a dance green or a broad-level suriace
at the entrance to a campus buiiding, can be adapted for
occasional use for dance performances.

In designing a dance studio so as to make it functional
for dance performances, the following guidelines should be
observed:

SEATING

The entire performing area should be visible from ail
seats. Since a raked seating arrangement is essential, an
overhanging balcony with permanently-installed seats is
preferred. Entrance to the balcony can be from the balcony
level or from a stairway located outside the studio. A lock-
able door should be provided at the foot of such a stair-
way. Seating snould be planned for the estimated cize of
the audiences.

STAGING
Although arena staging is one means of staging dance

within the studio area, it is less common than proscenium
staging. Arena staging paesents technical difficulties, such
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as hghting, seuting. entrance, exits, and use of scenery A
proscenium  stage containg mure of the features that are
cunducive tu guud performance. Whatever kind of staging
is wsed. the surfuce shuuld be of the sam. finish as speci-
fied for the use of modern dunce and ballet instruction
Suftwoud areas arc hazardvus and should be avoided
Scenery should not be attached to the fluvring by stage
SCIEWS.

A proscenium stage can be provided by an installation
of curtains at the front, sides, and back of the far end of the
dance studio. The front curtain, when open, should provide
a minimum performing area of 20" x 30". If the studio has
provisions for division into two instructional areas, the
stage portion might be raised two or three feet, with the
front curtain line four feet behind the raised edge to provide
for an apron (forestage).

Curtains should be of a neutral or dark color which is
highly light-absorbent, and they should be hung so as to
touch the stage floor. The front curtain should be hand-
paged because this offers more flexibility in use than does
mechanical contrel. The back curtain should have a center
opening and be hung at least three feet forward of the back
wall of the studio to permit crossovers by performers. Side
curtains (legs) should be installed on both sides of the stage
area to provide for side entrances and exits. Asbestos teas-
ers, hung overhead, are needed to mask border-light install-
ations.

Battens, either wooden or pipe, to be used for hanging
scenery, sky drop, or film screen, should be suspended
above the visible stage area. Provision shou'd also be made
for lowering and raising battens for the attuchment of scen-
ery and the like. Lines should be attached to a pin rail lo-
cated at one side of the stage.

There should be sufficient offstage space on both sides
of the open stage area so performers can wait for entrance
cues without Leing seen by the audience, or perform a fast
exit without danger of running into a sidewall. Wing space
is also used for offstage piano accompaniment, for quick
changes, and for storage of props that areto be used dur-
ing the performance. The combined wing area should at
least equai the amount of the visible stage area.

Lighting equipment should be provided for side lighting,
front strip lighting, overhead border lighting, front balcony
or front ceiling beam lighting, and houselighting. Current
practice has eliminated the necessity of footiighis. Overhead
border lights should be on three separate circuits so it is
possible to obtain blue, amber, or red, singly or in combi-
nation. Other lighting units, except for ceiling beam lights
and houselights, shouid be gelable so color changes can be
effected. Crawl space should be provided in the ceiling,
above the beam lights, to enable focusing and repair work.
All light units should be un separate dimmers. A sufficient
number of electrical outlets should be located in floor pock-
ets in the wing space. A work lighi, installed in the right
stage wing, is necessary for cucing performers and crew
members. All lights should be operated from a single con-
sole within the control booth.

A systen for use of tapes and recordings for darnce ac-
companiment should be installed, preferably located within
the control booth. Speakers for amplification of sound
should be convenicntly placed so beth peiformers and audi-
ence can hear. An intercommunication system connecting
backstage, dressing rooms, and the control booth should
be included in the design. Telephones to handlc outside calls
should be located backstage and in the box office.

A booth for the control of lighting, sound, and projec-
dons should be constructed at the audience end of the stu-
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Jiv. If an vverhunging bulcuny is included in the plan, the
buuth should be centered beneath the balcuny. The bouth
requires svundproofing and a built-in counter and shelves
jor the use and storage of equipment. The cvunter should
be under a winduw facing the stage. This enables the vper-
ator t0 have a full view of the stage. Providing this type of
facility 1s far supenior to vperaung technical equipment frum
one of the wings. The operator is able tv make a visual

check of rehearsals and performances, to currect errors, and

to better control the suppourtive elements of a pruduction.
Figure 4 illustrates a combined instruction-performance

dance studio.

AUXILIARY DANCE FACILITIES

COSTUME ROOM

Costumes for dance performances are usually constructed
rather than rented. Sufficient provisions should be made for
their construction, fitting, cleanirg, and storage. A room of
approximately 400 square feet can accommndate a cutting
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table, one or twu sewing machines, & three-way mirror,
jruning buards, a washing machine and dryer, a cleaning
machine, two laundry tubs, portable racks fur hanging
custumes, and built-in sturage cabinets and shelves. (Sume
of these items. such as laundry equipment, may be supplied
dsewhere in the building.) ‘A double door with a flush
threshold will facilitate the moving of costume racks. Stos-
age ccbinets shorld contain racks for hanging costumes,
and should be equipped with sliding doors. A tackboard
and chalkbuard should be affixed to one wall.

SCENE AND PROP RUOM

Although dance productions do not require full scenery,
some space should be provided for the construction aad
storage of flats, drops, sets, and hard props. A room con-
taining 400 square feet will usually be adequate. The ceil-
ing should be a minimum of 16 feet in height. Since spillage
is frequent, the floor should be covered with 2 paint-resistant
surface. Ventilation should be provided to take care of
fumes from paint and glue. Large double doors with flush

Figure 4
Combined Instruction-Performance Dance Studio, Brigham Young University




thresholds are needed 1o facilitate passage of larue picces
of scenery and properties. Builtin bins and shehves fur
stozage of nails, screws, paints, brushes, glues, und other
construction materials are required. A pegboard mounted
flush with the wall is wseful for hanging twols. A built-in
workbench. a wash sink, and tables for electrical tools
should be included. A tackbvard and chalkboard are needed
for posting notices and for diagramming construction plans.

BOX OFFICE OR TICKET BOOTH

If admission is charged for p--formances, a box office
or ticket booth is necessary. Racks for tickets should be in-
cluded if seats are to be reserved. A built-in counter with a
drawer for currency should also be provided.

GYMNASTICS AREA

The gymnastics gymnasium is used primarily for instruc-
tion and team practice. It may also be used for competition
if the number of spectators is expected to be small. The area
is usually scheduled so that gymnastics apparatus may be
permanently placed.

Dimensions of the gymnastics gymnasium should ke
determined by (1) space requirements needed to accommo-
date the apparatus and equipment to be installed; (2) space
needs for performance in gymnastics; and (3) total college
or university enrollment and interest in gymnastics. Ideally,
the size of this gymnasium should approximate 10,000
square feet, with a minimum ceiling height of 24 feet. The
safety of performers and instructors should receive major
consideration in planning the location of apparatus, equip-
ment, and wall fixtures. Apparatus used in performance
should be located so that performers do not interfere with
each other when going through their routines, and so they
have full range of movement, including the approach. In
planning apparatus positioning, it should be remembered
the mats will be laid so as to cover completely the area of
performance on all pieces of apparatus. Floor space for a
42' x 42' free-exercise mat should be considered in the floor
layout.

If seating is to be provided in the gymnastics gymna-
sium, it should be of the roll-away bleacher type, and suf-
ficient floor space must be added to the area to accommo-
date the extended bleachers and still have room to conduct
a meet without having to move equipment. Storage space
is a very important consideration if multiple use of the
area is contemplated. A minimum of 600 square feet of
storage space is required to store the usual equipment and
mat trucks. There should be a flush threshold between the
storage room and the gymnasium floor, and an overhead
door is desirable. When space permits, the storage room
provides an ideal audiovisual room for gymnastics instruc-
tors, coaches, and individual performers.

Floor plates for anchoring equipment should be recessed
flush with the floor. It may be necessary to reinforce the
floor to adequately install floor plates where tension from
apparatus is unusually severe. Wall boards should be se-
curely installed to the wall when equipment is attached to
it. Apparatus suspended from the ceiling should be securely
attached to metal ceiling supports. If the ceiling is te have
concrete beams, it is desirable to have metal sleeves placed
along the bottom of each beam at threefoot intervals to
provide future flexibility in making attachments to the ceil-
ing.

Doors in the area should be wide enough to accommo-
date the movement of gymnastic equipment to other areas.
Raised thresholds should be avoided. Wall and floor con-
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suuction shuuld be of the same materials as recommended
for the main gymnasium. Large bulletin boards should ke
provided as well as sume chalkboard space. Itis desirable
tv have a large shatterproof mirror in the area where the
free-exercise mat will be located. Direct sunlight should not
enter the area.

WRESTLING AND PERSONAL-DEFENSE ROOM

The personal-defense room can be used for wrestling,
judo, and other personal-defense instructior;, team practice,
and recreation. It should be located near the locker rooms
and near the area in which intercollegiate wrestling compe-
tition is to be held. It should also be convenient to custodial
services because of the need to keep the mats clean.

It is recommended that the room be designed to accom-
modate two 40" x 40" wrestling mats, with additional space
for nonparticipants to walk in the area without stepping on
the mats. A room 80’ x 50° would be satisfactory. The
standard for the computation of space needed is 140 square
feet of mat per student during peak usage. The two 40" x
40' mats would accomimodate a class of 24 students. A
double teaching station with four 40' x 40' mats may be
desired. Such an area requires a room with minimum di-
mensions of 80° x 90°".

The ceiling of the room shculd be 12 feet high. The
floor is usually hardwood, or concreie covered with fioor
tile, to allow the room to be easily cleaned when the mats
are removed. The walls surrounding the mat area should
be without projections and should be padded to a height of
6 feet. Cabinets for storage should be provided, but should
be located as far from the mat area as possible. All ob-
stacles that may present hazards to participants should be
eliminated.

Doors into the room should be wide enough to facilitate
the removal of the folded or rolled mats. The materials
used in the construction of the area should be resistant to
the absorption of odor, and adequate ventilation of this
area is imperative. Cnnsideration of how the wall mats are
to be hung should be made during the planning stage so
that necessary preparations can be made during the con-
struction. If polyurethane-type mats are to be used in the
room, it is important to determine the coefficient of shrink-
age for the mat and take it into consideration when deter-
mining the size of mat to be ordered. When this is not con-
sidered, undesirable gaps in the padded surface may result.

Figure 5
Wrestling Room in Gymnasium Building University of Mass.
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WEIGHT-EXERCISE ROOM

The weight-exercise room may be used for instruction,
recreation, and practice for competitive weight lifting. It
should be lccated as close as possible to locker areas. The
room should contain at least 2,500 square feet, with a ceil:
ing height of 12 feet.

The floor of the weight-exercise room is usually concrete,
covered with an interlocking rubber tile or similar tear-re-
sistant and resilient material. A 15’ x 15’ wooden platform
for the ccmpetitive lifts is usually placed on top of the re-
silient floor covering. Chinning bars, isometric racks, and
several large shutterproof mirrors should be securely mount-
ed in the room. Consideration should be given to barbell
and weight racks that can be attached to the wall so the
floor can be kept reasonably clear. The room should have
at least one double dcor with a flush threshold to permit
movement of heavy equipment.

If the weight room is to be located near other instruction-
al areas, special consideration should be given to acoustical
treatment. The room should be well-ventilated and planned
so as to facilitate maintenance.

FENCING AREA

Fencing is included in the instructional, intramural, and
intercollegiate programs for both men and women. An area
lined with strips, or piste, should be easily accessible from
the men's and women's dressing rooms. A multipurpose
area with accommodations for approximately 300 specta-
tors will usually eliminate the need for duplicating the elec-
trical outlets and the transporting of the equipment to other
areas.

A room 55' x 90" allows for four official strips 40 feet
long and 6 feet wide, with 15 feet between strips. These
strips may be used for informal competition and instruction.
Intercollegiate competition, however, requires a 52-foot
length of floor area, with a minimum of 18 feet between the
strips.

For instructional purposes, the strip may be painted on a
nonslip hardwood floor, be inset in linoleum, or a rubber
runner of correct measurements may be laid on the floor
and removed when notin use. For the electric foil and epee,
a metallic piste must cover the entire length of the strip,
including the extensions.

Electrical outlets and jacks should be placed at the rear
of the tournament strips to provide power for the electrical
equipment. If permanently-affixed wall scoreboards are pro-
vided, portable score boxes are unnecessary. Brackets or
eyebolts for mounting fencing targets should be either re-
cessed flush with the wall or placed above the seven-foot
level.

The fencing area should be a well-lighted room with a
minimum ceiling height of 12 feet. The installation of roll-
away bleachers for spectators may necessitate raising the
ceiling height, and it may also require an increased-capacity
ventilating system.

An equipment room should be located adjacent to the
fencing room and should be large enough to store the wea-
pons and protective equipment used by classes. Sixty square
feet is the minimal spe e required for storage and to accom-
modate a small cabinet work counter for the repair of
equipment. Portable strips will require additional space,
depending on the number used.

HANDBALL COURTS

Handball, paddleball, and squash can all be played in
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regulation handball courts by using a removable “telltale ”
The official handball court is 20 feet wide, 40 feet long,
and 20 feet high. The formula for determining the number
of courts to be cunstructed is one court fur each 800 stu-
dents. However, a minimum of eight courts should be con-
structed to provide an adequate teaching bauery. Detailed
specifications for handball courts can be found in the official
handball rule book of the United States Handball Associa-
tion { see Appendix F).

When more than one court is to be constructed, the bat-
tery should be arranged so the courts are back to back,
separated by a corridor approximately 10 feet wide and 8
feet high. A corridor located immediately above and at least
12 feet high may facilitate instruction or be used as a spec-
tator gallery. Corridors and galleries should be illuminated
with indirect light. ’

The back wall of a court need not extend higher than
12 feet. Plexiglass or other material may be used to enclose
the remaining 8 feet. The use of wire mesh for this purpose
is of questionable value. Most courts are satisfactorily used
with an open upper rear wall.

Handball courts may be constructed of hard plaster,
smooth concrete, plexiglass, or a nonsplintering, durable
wood. Newly-developed synthetic materials should also be
considered. While plaster is often used, it would be wise to
consider courts constructed of more durable materials to
reduce maintenance costs. Front walls may be constructed
of hard maple laid on diagonal wood sheathing. Studding
should be placed close enough to prevent dead spots.
Twelve-inch stud centered wall construction is recommended.
Block-constructed walls have also proved satisfactory. A
costly but highly-desirable front-wall construction is to lay
hard maple on edge. Side and back walls may be of non-
splintering, durable wood, such as yellow pine or hard
maple. Some side and back walls constructed with one-inch,
tongue-and-groove, marine plywood have proved satisfac-
tory. All interior walls should be painted with white paint.
Courts should have resilient hardwood floors.

Entrance doors should open into the court and be pro-
vided with flush-type pulls and binges. A small shatterproof
window should be installed flush with the interior surface
of the door at a height of approximately five feet.

No fixtures, such as pipes, ventilating ducts, or lights
should project into the playing area. Ventilating ducts and
lighting fixtures (shatterproof) should be fiush with the ceil-
ing surface. Ventilating ducts should be located toward the
rear of the court to minimize interference with playing sur-
faces. 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 wall near the entrance
door. Warning lights indicating when a court is being used
should be located outside each court. By use of a sturdy
push-button arrangement, lights can be turned on when an
entrance door is closed.

Air-conditioning, or at least forced ventilation, is essen-
tial for individual courts or for the total handball area if
there is an open balcony between courts.

SQUASH COURTS

Squash courts can also be used for handball and paddle-
ball if they are constructed with a removable “telltale,” and
a front rebound wall that meets the floor. Mary times,
squash courts are located in the same area as the handbali
courts,

The official singles court has the following dimensions:
18 feet, 6 inches wide; 32 feet long; and 16 feet high. The




doubles court is 25 feet wide, 45 feetlong, und 20 feet high.
The formula fur determining the number of singles courts
needed is one cuurt for each 800 stndents. However. a min.
imum of eight singles courts should be constructed to pro-
vide a teaching battery. Few duubles courts have been con-
structed in proportion to singles courts, and if any are to
be constructed, focal interest should determine the number.

The official yearbook of the United States Squash Rac-
quets Association (se¢ Appendix F) and the National
Squash Tennis Association should be examined before plan-
ning and constructing squash courts. Construction features
of squash courts are generally similar to those of four-wall
handball courts relative to floors and lighting. The walls
of squash courts must be wooden. Air-conditioning of courts
should be considered if year-round use is contemplated. One
construction feature often overlooked is the need for a ceil-
ing height of at least 20 feet to allow for the proper trajec-
tory of the ball.

The use of prefabricated courts has increased in recent
years. Fiberglass covering of the front wall has proved to
be of value in reducing maintenance costs, as has the use
of epoxy paint.

Courtesy of PaiYersburg Metol Buildings, Parkersburg, W. Va.

Figure 6
Indoor Tennis Courts

INDOOR TENNIS FACILITIES

Tennis can be played indoors on any firm surface of
sufficient size for a tennis court, and where court markings
and a net are provided. Sometimes tennis court markings
are placed on the general-use gymnasium floor and pro-
visions are made for terporary placement of net posts, or
the net is attached to rings inserted in the wall. Tennis
courts might aiso be housed in the field house or athletic
arena. Tennis is played indoors on surfaces of clay, syn-
thetic rubberized floor covering, concrete, asphalt, and wood.
The ball rebounds slightly differently from each type of sur-
face.

A few colleges have constructed a special indoor facility
specifically for tennis. If this is done, the facility should in-
clude 2 minimam of four courts, along with a a tennis drill
area. Such a facility would enable 16 students to play ten-
nis, while other students use the tennis drill area This
approach would demand frequent rotation of students. If
enough courts are desired to accommodate a class of 32
students at one *ime, then £ight courts are needed.
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If the courts are in a separate building. it should be
conveniently located 20 Jocker ruums. Consideration should
also be given tu a cuvered passageway between the gym-
nasium and the tennis building. ‘

Ventilation, lighting, and temperature control in this
facility should be the same as for other indoor activity
arcas. The United States Lawn Tennis Association has pub-
lished some helpful information on indoor tennis facilities.2
For more details on the construction of tennis courts, refer
to Chapter 8.

EXERCISE-THERAPY ROOM

A special activity area is desirable for disabled or other
students who are unable to participate in regular physical
education classes. In addition 1o its use as a remedial-exer-
cise room, this area may serve as a teaching station for
classes in body mechanics and conditioning exercises, as
well as a laboratory for professional physical education
students studying adapted activities and motor therapy.
Other general activity areas will also be used by students in
the adapted progran..

The size of the exercise-therapy room should be deter-
mined by the scope of the program and the types of disa-
bilities of those persons receiving special attention. Adapted
classes are usually small. A room containing at least 1,600
square feet is required to accommodate the needed equip-
ment and allow adequate teaching space. The ceiling of
this room should be no less than 12 feet high.

The exercise-therapy room should be near the photogra-
phy toom, the swimming pool, and the adapted physical
education office-conference room. If possible, these areas
should be on the ground-floor level, with direct traffic routes
to the dressing rooms and outdoor areas. If the adapted
area is not at ground level, an elevator or ramps should be
provided. If severely disabled individuals are to be using
the room, a handrail should be installed along the ramp
and hallway leading to the room. The toilet room in the
vicinitv should have one stall equipped witk 4 handrail on
each side (see Appendix G).

Heating, ventilation, and lLighting for the unit should be
planned to provide a comfortable environment. An individu-
ally-controlled thermostat should maintain the temperature
from 66° to 70° with a capacity to heat the room to 75°
The lighting should be adequate and the walls and floors
attractively colored to create a cheerful atmosphere. In order
to use the wall surfaces for attaching apparatus, windows
should start eight feet above the floor level. Doors and win-
dows in the area should be designed to provide privacy, in
the room.

The walls, ceiling, and floor of the exercise-therapy room
should be constructed to support apparatus. The room
should be acoustically treated. Either hardwood or vinyl-
tile flooring is recommended.

Equipment installation should be planned prior to con-
struction in order to locate apparatus attachments in the
walls. ceiling, and floor. Equipment permanently instailed
in the room should include: stall bars, wall and overhead
pulley weights, mat hangers, a press bar, weight racks, a
shoulder wheel, hanging bars, suspended horizontalladders,
adjustable parallel bars, a chinning bar, climbing ropes, a
posture grid screen, plumb lines, a climbing pegboard, and
a walking rail. A full-length, stationary wall mirror 6 feet
high and 15 feet long, with a light above it to improve vis-

2 United States Lawn Tennis Association, Tennis Courts: Construdtion,
Maintenance, and Equipment, 1966, pp- 4547.
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ibility, should be mounted 6 inches from the fluor. The mir-
ror should not be vbscured by wall fixtures. A fuil-length,
three-way mirror with the side panels un hinges is desirable.
The room should also have a chalkbuard, tackboard,
drinking fountain, lavatory, and electrical outlets for secord-
ing mackines and testing devices. { See Figure 7.) A custain-
ed area should be provided where disabled students may
change their personal equipment and perform special exer-
cises in privacy.

Storage space commensurate with the amount and t pes
of equipment to be stored should be adjacent to the exercise-
therapy room. An area with a minimum of 200 square feet
is recommended. Movable pieces of equipment that may re-
quire storage include: an exercise table (plinth), stall-bar
benches, a record player and tape recorder, extra weights,
a low balance beam, and miscellaneous small items.

An office-conference room for private consultation and
filing of records should be convenient to the exercise-therapy
room. A glass, sliding panel between this office and the
exercise-therapy room may be desirable.

INDOOR ARCHERY RANGE

Instruciional and recreational groups need an indoor
archery area that is suitable for practice during inclement
weather. At the same time, indoor archery, with its mechan-
ically-efficient automated target equipment, is being rapidly
developed. The American Indoor Archery Asscciztion has
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estublished new induor shuuting rounds and standards for
16-inch and 20-inch target faces for the automated lane.

An archery range may be established in a multipurpose
activity area which has been planned so as to ensure the
safe use of equipment and prevent damage to the room. In
some cases, archery backdrops may also be used as ball
stops for indoor golf practice. Where automated target re-
turns are installed, however, a single-purpose area should
be planned. Some commercial establishments convert bowl-
ing alleys to archery ranges during certain periods of the
week. In the college or university facility, the ~nge should
be located in a heated area where foot traffic n be con-
trolled and floodlights provide a minimum of 30 footcan-
dles of light (70 footcandles preferred) on the target face.

An area 78 feet long is adequate for official ranges of
10, 15, and 20 yards for indoor archery, and a 20-yard
range for practice with the outdoor target. The 78 feet in-
cludes 3 feet for the target, 60 feet for the range, and 15
feet for walking space behind the shooting line. An area 65
feet wide is required for 24 students. This area wili accom-
modate six 48-inch targets set 10 feet apart on centers, or
twelve 5-foot lanes for indsor targets. A minimum ceiling
height of 10 feet shouid be provided between the shooting
Yine and targets.

The fioor in the archery area will receive hard usage
irom street shoes and flying arrows. A hardwood, tongue-
and-groove flocr, with the boards running the length of the
shooting area, is preferred. A wooden floor is damaged

Figure 7
Exercise-Therapy Room, University of lllinois




less by arrows, and, at the same time, it helps reduce arrow
breakage. A rug or hard-rubber runners may be placed
along the shooting lane if desired.

The location of structural features in the archery room
should be given careful attention. Obstructions ahead of the
shooting line, such as supporting pillars and overhead
lights in a low ceiling, should be recessed or otherwise pro-
iected from flying arrows. The area behind the target should
be covered with a backdrop to protect the wall and pre
vent arrow breakage. A large heavy run, or a commercial-
ly-available nylon net which arrows cannot penetrate, may
be used. All doors and windows in the area should be lo-
cated behind the shooting line. The same is true for tack-
boards and chalkboards.

Targets may be affixed to the backstop or placed on
easels in front of it. A variety of targets are available, in-
cluding straw, double-curl excelsior, and styrofoam with
composition centers. The target should be constructed and
placed so as to allow an arrow to penetrate at least 20
inches without striking any obstruction that would damage
the arrow.

In a multipurpose room, target holders should be mount-
ed on wheels or set in floor plates. The plates should be
flush with the floor when the target holder is removed. The
backdrop behind the targets should be pulled to the side ~.r
rolled overhead when not in use.

Storage space for targets and other equipment should be
adjacent to the range. The size ard location of storage
areas will be determined by the type of targets used. Iieavy
straw targets require a large storage space near the target
area; light-weight targets on aluminum frame may be stored
with the bows. Racks for hanging bows, and shelves for
storing arrows should be included in a storage area bebind
the shooting line. This location enables a student to replace
or exchange equipment while othér students continue to
shoot.

The feasibility of installing automated lanes should be
seriously considered. Several types of commercial lanes are
available. Automated lanes have lane dividers at the shoot-
ing line and ar automatic warning system to halt shooting
in the event a person steps in front of the shooting line.
Electric target-returns bring the targets to the shooting line
so arrows can be removed, and the targets can be adjusted
for different shooting distances without altering the shoot-
ing line.

RIFLE RANGE

A rifle range can be used for class instruction, competi-
tive shooting, and recreation for both men and women. On
campuses where it is deemed unfeasible to include a range
within the physical education complex, the departmeni might
collaborate with ROTC units on the campus in construct-
ing a range.

A room 75' x 42' will accommodate eight firing points,
oi a class of 24 students. At least eight %ring points are
recommended on the basis of one point for every three
members of 2 class. Additional room width is required if
more firing lanes are desired. The National Rifle Associa-
tion standard shooting distance for rifles is 50 feet, meas-
ured from the firing line to the target. The bulletstop should
be 6 to 10 feet beyond the target. This space varies with
the type of installation.

A minimum of 15 feet is zequired behind the firing line
for mats, scoring tables, rifle racks, and walking space. The
ceiling should be 8 feet high in front of the firing points.
This ceiling height redaces the amount of wall space that
must be covered behind the backdrop, and facilitates the in-
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stallation of farget carriers. Euch firing point should be at
least 5-1/2 feet wide.

The wall at the target end of the range should be bullet-
proof. Bulletstops should be made of heavy steel or armor
plate. Masonry and wood should not be used for bullet.
stops. Masonry will chip, causing dangerous ricochets, and
wood becomes chewed up by the slugs. The required thick-
ness of the steel plate used for the bulletstop depends vpon
the caliber of ammunition used, with the required thickness
increasing as the caliber of the weapon increases. If only
.22 caliber ammunition is used, 3,8-inch plate should be
installed.

The backstop should be behind and angled down and
away from the target at a 45-degree angle (see Figure 8).
The sidewalls of the bulletstop should be steel plate to pro-
tect the wall from the spatter of lead from the backstop. A
sandbox, 8 inches deep and 6 feet wide, running the full
width of the range, should be placed on the floor beneath
the bulletstop to catch deflected lead. This type of bulletstop
requires 8 feet of space. A bulletstop made of louvered steel
plate requires somewhat less space.

The target carrier is a pulley device that runs the target
back and forth between the firing line and the backstop,
thus eliminating the need for the shooters to step in front of
the firing line. The target frame and carrier may be con-
structed locally or purchased from commercial manufactur-
ers specializing in this field. The carrier should provide for
targets at two heights, one for the standing position at 5
feet, 3 inches high, the other at 1 foot, 6 inches high for the

Figure 8
Pit Area of Rifle Range, University of Maryland
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prone, sitting, and kneeling positions. The lower-level tar-
?cts are usuully provided by a detachable extension rod
rom the upper targets.

Special attention should be given to the lighting, veniila-
tion, and acoustics of the range. It is essential to have uni-
form lighting from strategically-located lamps to eliminate
undesirable shadows, reflections, and brightness contrasts
between the target and the surrounding space. The light in-
tensity should gradually increase down the range, from a
minimum of 50 foo!candles at the firing line to 70 foot-
candles on the vertical target. Lights focused on the target
are placed above and below the target. Exposed lamps
should be protected by steel plating with a wood facing. The
color of the backstop, walls, and ceiling should be light tan
or off-white, similar to the paper on which the targets are
printed. Nonglossy paint should be used to reduce glare.

The range should be provided with sufficient ventilation
to keep it reasonably free of gunpowder fumes. The ventilat-
ing ducts should not transmit the sound of gunshot to other
areas of the building. The range will require acoustical
treatment, with the walls and ceiling around the firing points
receiving special attention. Acoustically treated doors should
be designed to prevent the transmission of noise. There is
no need to have windows in the room. The acoustical ma-
terials and ali surfaces around the firing point should be
fireproof and fire-resistant. Reinforced concrete is recom-
mended for the floors and walls of the range.

Exposed beams, lamps, conduits, or any projecting snr-
face in front of the firing point should be covered with pro-
tective steel plates faced with wood two inches thick. The
steel plate will protect the exposed part from bullets and the
wood facing will prevent ricochet. The facing should be set
at such an angle that a bullet could not possibly return to
the firing point.

A lockable arms and ammunition storage unit should be
located immediately behind the firing line. The size of the
unit will depend upon the number of firirg points and the
variety of weapons employed. Storage space is also needed
for a mat for each firing point, target faces, and other small
items of equipment.

The only entrance to the room should be from behind the
firing line. Since the doors must be closed while the range
is in use, a small viewing window in the door, starting at

the five-foot level, is helpful. Tackboards, chalkboards, a
telephone jack, and light-control switches should be installed
behind the firing line.

For specifications on construction of backstops and tar-
get carriers, and for steel plate thicknesses for a_particular
caliber of ammunition, write to the National Rifle Associa-
tion of America, 1600 Rkode Island Avenue, N.W., Wash-
ington, D.C. 20036.

INDOOR GOLF-PRACTICE AREA

Provisions can be made to accommodate golf practice
indoors. Balls may be hit into a large durable nylon net
or canvas placed several yards in front of the hitting posi-
tions. Driving cages such as those pictured in Figure 9 may
also be used. Hitting positions may be established by plac-
ing matting, such as a large door mat, on the floor, with a
smaller piece of artificial turf on top of the mat. The golf
ball is then played from the turf.

Indoor greens can be constructed by laying artificial turf
over a solid surface, and placing one or more cups in the
desired location (see Figure 10).

BOWLING LANES

Bowling lanes in a physical education complex can be
used extensively for instruction, recreational bowling, and
competition. A minimum of eight lanes should be construct-
ed to provide an effective iastructional unit. With four stu-
dents per lane, eight lanes will accommodate a class of 32
students. The lanes should be located for convenient access
during both day and evening hours, and where noise from
the pins will not interfere with other classes. It is not espe-
cially important to locate the lanes near dressing and show-
er rooms, as recommended for other activity areas.

The construction of bowling facilities is a complex archi-
tectural and engineering task. Therefore, specialists should
be consulted and brought into the planning at an early
date. Major suppliers of bowling equipment will provide
excellent architectural cuasultation and research services.

Examples of common errors which may be eliminated
by expert planning are:

e Support columns on or near the approach areas (clear-

span roof structure is an important feature)

st M
oyt

Figure 9
Golf Driving Cages for Indoors or Outdoors
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Figure 10
Indoor Golf Green

e Poorly-planned lanes and pits which permit distracting
noise, inadequate or uneven light, or glare

e Drab or discordant color combinations

e Fluctuating room temperature and humidity due to
varying numbers of people

e Poorly-planned service areas

e Poor maintenance provisions

The ceiling height of the room should be a minimum
10 feet, with 12 feet strongly recommended. The width
the facility is dictated by the number of lanes. A lane,
cluding gutters, is 60 inches wide. Eight lanes, includi
lane dividers and four ball-return chutes, require 2 mi
mum width of 44 feet, 8 inches. Space for a passageway
the pits must be added to this.
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The total length of the bewling ruum is determined by
the length of the lunes plus additivnal spuce needed for
sturage and repair thops at she rear of the building and fur
service wreas in the front of the building. The distunce from
the foul line tu the end of i lane is 63 feet. At Jeust 10 feet
additivna] space :s reyuired fur pinsetting muuchines and the
pit service ured. A minimum of 15 feet is required fur the
approach Therefore, the pit service arew, pits, bed, and
approach require a minimem length of 88 feet Another 9
tv 12 feet should be udded for bowlers' se'sces, depending
on the particular type used. Spectator seats are recommead-
ed and cach row of such seats will require an additiona!
3 feet, 6 inches. Other features which should be included and
will requice additiunal space are: (1) conveniently-located
rest rooms; {2} the control and sales area; {3) shoe-rental
arcas; and {4) storage space near the pits for extra pins
and other such items.

A manager's office of at least 190 square feet, with win-
dows offering a view of the lanes. should be provided. The
office should have Dutch doors with a large counter, or a
halfheight raising door over a couster. The management
should be able to supervise the exits and eatrances as well
as all of the bowling lanes from the control area. An inter-
communication system and switches used to control the
houselights and to activate the bowling equipment should
also be located in this control area. Spzcial attention should
be given to proper ventilation and sanitation of the shoe
storage and rental area. Ball racks mounted on rollers or
permanently placed must be provided. A passageway with
a door wid= enough to allow movement of pinsetting ma-
chines should be located so as to facilitate the moving of
heavy equipment to the pits.

COLLEGE AND UNGVERSTIY FAGLITES GUIDE

The need fur even light intensiy on the tanes is para-
mount. The secommended fuutcandle intensities are as ol
lows. 15 tv 25 focicandles un the Led< 8 to 15 fuurcandles
on the approach, and 35 foutcandles uver the automatic
pinsetters. If telvision lighung is nceded, scparate circuit
wirit.g ¢inurced frum other house acuvity 1s recommended
{see Chapter 4).

A public-address system for general announcements and
instruction is desirable. An intercommunication system is
very important because it can save steps and time. Such a
system aids the management in communicating with me-
chanics and other personnel in the pits. Background music
equipment may also be installed and should be controlled
from the main counter.

Because of the great fluctuation in the number of people
in the soom, fully-automatic controi of both iemperature and
humi.ity is highly desirable. Local weather conditions must
be carefully cunsidered in planning controls for temperature
and humidity.

The sound of crashing pins is inspiring to the bowles.
Other noises should be reduced to a minimum. To effect
this, the floor should be firm anc solid, with no space be-
tween the floor layers. Many forms of acoustical materials
may be used un the ceiling and walls with reasonable suc-
cess. Bowling-supply manufactuzers can provide informa-
tion on the best materizl to vse. As a general rule. noise-
reduction cuefficients of .70 to .85 in the pit area of the
lane-. and of .50 to .65 for the balance of the lane areas
are considered satisfactory. A .63 to .75 noise-reduction co-
effic.cnt is considered satisfactory for the control and man-
agement area.
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Chapter 7

INDOOR AND OUTDOOR SWIMMING POOLS

The vast expansion in aquatics which has occuried dur-
ing the past two decades in the United States places new
demands upon planners of college and university facilities
for health, physical education, and recreation.

General considerations in pool planning and construc-
tion are normally the saine for aquatic facilities in schools
and communities. However, certain special features at the
college and university level must be given consideration in
order (v make possible an extensive sducational, competi-
iive, and recreational aquatic program. This chapter has
been developed to aid pool planners in desigring facilities
which will be adequate to mect the present and future aqua-
tic ~eads of the particular institution.

DESIGN AND PURPOSES

The college or university swimming pool or natatorium
should be designed to serve the present and projected future
needs of the specific college community. It should help to
meet the basic objective of the institution's program in
health, physical education, and recreation. In brief, this
ojective is to promote the total development of individual
members of the coliege or university community physically,
mentally, spiritually, and socially. In some cases, college or
university facilities may be designed to serve the additional
needs of the residential community adjacent to the campus.

The college or university aquatic faciliies should be
planned in the light of the aquatic program to be offered.
In order of priority, it is important to prog.am for swim-
ming instruction, lifesaving and water safe.y, competitive
swirming, the adapted aquatic program, aquatic research,
and recreational aquatics for the college community. Addi-
tional aquatic programs can be planned for members of
the residential community in suations where such programs
are desirable and feasible.

If the aquatic program is to include competitive swim-
ming, the pool should be designed according to the follow-
ing specifications of the National Collegiate Athletic Asso-
ciation and the Amateur Athletic Union: rectangular and
75" x 45' minimum, containing six 7-foot lanes. For mark-
ings, refer to current rule books.

The pool depth should range from 3 1/2 or 4 feet to
9 or 12 feet, according to the type of diving-board installa-
tion. This size pool should have not more than two l-meter
boards, or one 1-meter and one 3-meter board. If there are
diving boards of different heights, they should be placed so
there is a lateral distance between them of at least 10 feet,
measured from the midpoints of the boards. Boards should
also be placed 10 feet in from the sides of the pool.

There is a growing trend toward building the Olympic-
size pool—-50 meters x 75'-1"—with cight lanes (see Figure
14). Consideration should also be given to a pool with an
overall depth of five feet. This type of construction does not
permit the use of diving boards and is not suitable for
classes of nonswimmers. Some 59-met-: pools incorporate
movable bulkheads which permit greater flexibility in use
of the facility.
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If the program design dees not include competitive swim-
ming, the pool sizes and shapes recommended above are
still desirable because they are the most functional.

The multiple-unit aquatic facility is most desirable and
may include an instructional pool, a diving well, and a
competitive pool. If only one pool is to be built, its multi-
purpose character will have to meet the needs of the pro-
gram design as fully as possible.

From the standpoint of flexibility, if the program is
bioadly conceived, it may be desirable to build pools which
can be used for coeducational or all-male and allfemale
groups. All aquatic facilities should be designed so as to
meet the structural regulatious of the Division for Girls' and
Women's Sports (AAHPER), the Natonal Collegiate Ath-
letic Association, and the Amateur Athletic Union.

THE PROGRAM

The pool planning committee should carefully review the
program requirements before attempting to determine the
kinds of aquatic facilities needed to satisfy these require-
ments. The list below suggests possibilities which may aid
planning groups in the development of adequate aquatic
programs:

e Classes for undergraduate students in swimming, div-
ing, lifesaving and water safety, synchronized swim-
ming, and skin and scuba diving .

e Special classes for the disabled, post-operative cases,
excessively @imid nonswimmers, and slow learners,
and for adapted physical education classes

e Recreational-swimming periods for students, faculty,
and other college or university personnel

e Make-up swimming periods for students who have had
excused absences

® Practice periods for intramural and varsity swimming
team groups

e Practice periods for team diving groups

e Practice periods for synchronized swimming club groups

e Boating and canocing classes

e Assignments for home team competitive meets, water
shows, demonstrations, clinics, and other special events

o Classes for faculty children

® Programs for the college or university community

e Programs for college or university residential groups

INVOLVEMENT OF PROGRAM PERSONNEL

All people should be involved in the preliminary plan-
ning who will later become part of an operative program.
An efficient method is to appoint a committee of faculty
members who are conversant with aquatics. This committee
will need to:

e Examine the existing aquatic facilities of the college or

university

® Dectermine future needs

e Familiarize themselves with the space and site allocated

for new aquatic facilities
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INDUOR AND UUTDOUR SWIMMING POULS

e Knuw the anticipated maximum funds available for
new aquatic facilities.

® Become thoroughly familiar with the provisivns of
state and local codes regulating the design, construc-
tion, safety, and sanitation aspects of pools

e Submit the program to ull members of the aquatic
faculty and coaching staff and solicit their suggestions

e Revise the program in the tight of suggestions received

e Submit the program to the architects to guide them ia
making oreliminary drawings

e MMeet with the argitccts to discuss alterations in the
preliminary drawings ( These processes are continuous
until the final drawings have been approved. )

e Appoint the most knowledgeable member of the com-
mittee to check the progress of the construction with the
appointed university building inspector to see that the
facilities under construction and the approved drawings
coincide

RESOURCE MATERIALS

Available reference materials should be consulted for
up-to-date information on pool planning and construction
(see references at the end of this chapter).

LOCATION RELATIONSHIPS

The indoor instructional pool should be located in the
aquatic area adjacent to the diving well and competitive
pool. but separated from them by a permanent wall. It
should be located convenieatly in terms of shower rooms,
locker rooms, toilet rooms, lavatorics, and classrooms
(see Chapters 9 and 10).

The indoor competitive pool should e at grourd level,
with convenient spectator access to corridors and exits which
will permit audiences to come and go without traversing the
rest of the building (see Chapter 4). This pool should be
adjacent to dressing rooms, toilet rooms, locker rooms,
classrooms, ard the instructional pool.

The indoor diving well should be in the same room as
the competitive pool, but separated from it by means of a
wide deck, parallel to the width of the competitive pool.

RECOMMENDED FEATURES
GENERAL RECOMMENDATIONS

e Rectangular-shaped pools

e Coved corners to facilitate vacuuming

e Acoustically-treated ceilings and walls

@ Central office equipped w'th one-way observation win-
dow overlooking all areas

e Entrance to office from outside corridor aot in general
student traffic lanes (see Chapter 4)

® Recessed ladders, two on each side of cach pool, three
feet from end walls, three steps maximum, seven to ten
inches between steps

e Drinking fountains in each area

o Self-flushing phlegm receptacles on the wall in each
area

e Hot and cold water outlets in each arca for scrubbers

e Nonskid deck material

e Telephone beside diving well and at one end of each
pool, located five feet above deck level

o Cutoff system for hourly bell schedule when meets and
shows arc in progress

e Yardage markings every five yards on pool sides or
decks at water edge

47

o Bulletin board, 10’ x 20", in each pool arca

e Electric clock in each area

e Underwater window, or windows, on sides of each
pool, ten feet from the deep end and with the top of the
window 3 1/2 feet beneath the surface of the water (a 4" x
4" window is minimum although larger installations may
be desirable)

e Built-in or portable vacuum-cleaning system

e Deph markings on sides or ends of all pools

e Routing for swimmers from the locker and dressing
rooms to toilets, showers, suiting area, and then to the
pools

e Adequate deck space ranging from 6 to 20 feet (The
area behind diving installations should be adequate for
safe traffic circulation. Maximum deck space of 20 feet is
desirabie if construction costs permit.)

e Entire area free of obstructing posts and pillars

e Built-in spectator sections for pools which will be used
for meets and water shows (see Chapter 13)

® Recessed receptacles for lane lines and floor installa-
tions, such as starting blocks and turn pennants for back-
strokers

ADDITIONAL FEATURES RECOMMENDED
FOR COMPETITIVE POOLS

e Size: 751" x 45" minimum
e Depths: 3 1/2 to 7 feet if no diving boards are in-
stalled
3 1/2 to 12 feet if boards are installed

e Lanes seven feet wide, with 12-inch lines down the
center on the bottom of each lane (Use color which con-
trasts with pool floor. These lines should end with a *T* of
30" x 12% five feet from each end of the pool.)

e Hand grips, flush with the end of the pool, in the cen-
ter of each lane for backstroke starts

e Turn targets 30 inches square, built or painted into
the end wall in the center of each lane (An abrasive mater-
ial or paint is recommended. The color selected should con-
trast with the pool wall.)

e Adequate clear wall space for mounting scoreboards
and record boards

e Large double door with flush threshold, leading to a
loading area or driveway for delivery of heavy or large
equipment (see Chapter 4)

e Floor or wall fixtures for pennant lines 15 feet from
each end of the pool, which permit pennants to hang at
regulation hcight for visibility by backstroke swimmers
coming into their turns

ADDITIONAL FEATURES RECOMMENDED
FOR INSTRUCTIONAL POOLS

e Size: 75-1" x 45' minimum
@ Depths: 3 1/2 to 12 feet if diving boards are installed
3 1/2 to 7 feet if no boards are installed

e Water-polo markings at each end of pool (consult rule
book for regulations)

® Recessed receptacles for water-polo goals on ends of
pool, or overhead installations which can be raised and
lowered

e A large pegboard of marine plywood or plastic for
pegging scenery design for wazer shows

e Hooks or pulley installations at or near the ceiling or
one wall for handling backdrops for water shows




COLLESE AND UNGVERSITY FACILITIES GUIDE

-%

xe|dwon syonby Ayisieatun Bunop woyblig
G| e4nByg

emR—— - yua— .
by i * o > mﬂ
-eoﬂ-.mﬂ..m LS 22 18l — _1Jr.:=.
- i 'nﬂld
[ + i
] k
.- 1 — — PR o |
- i Y
! L -
%3 o - L \
!
ax vy ¥
et . - L
100d  3AILIL3dWOD
¥ " Lo
¢ .4 - Y] .
0 ) _ - —_n
“ - . 4
[ - [N —— PR I’
N |
' o Ml\.U\A—
- < |,
. hY
P :._.A i 1y Y T
) ' 1 1 ' 1
~
! 0" 54 m_
z.ca.!:._:—.lll vy weaay 140 L. ]ws s
. B\
o N '
,ﬂ —
Vi - - -
* I e e
100d ONINHV 3T
o o
ik T L
e . _ .. — —— —_— »l\;».
[ h B !
v r
Af ri - N Ilr_
I ..u.;_«-.—l’A YT v _- [yiss

ELLAS DL LY L B
»u

4l

" I

[

| —Plll_.b\. o}
' T Y
| d [ U
m whin
" _ =t Ay
_ | ——
o !
< » J
; ,
+ e “ 100d ONIAIO -
u _ e
| e
| (
j w sevyily 22
m [2PF LN
. L
” w ,
. .
] o
.
_.:_r._ . o —.._.:.
i 20~ 9€ '
R ¥ -
|
u 391440
L ONIWNWIKS
K IOVHOLS

29VHOLS

NVigOL8ND

44

Q

Aruitoxt provided by Eic:

E




. ——

Figure 16
Brigham Young University Aquatic Complex
-
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Figure 17
University of Wisconsin Aquatic Compisx
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ADDITIONAL FEATURES RECOMMENDED
FOR DIVING POOLS

o Size: 45" x 36" mini *um

e Separate from comy Aitive pool, but in the same room

e Depth: 14 to 16 feet to accommodate three-meter
boards and platforms

o Ceiling height of 15 feet above highest board, or ten
feet above platform

e Water surface agitator ir: front of each board

o One- and three-meter boards and platforms installed to
meet competitive regulations (see DGWS, NCAA, and AAU
references at end of chapter. Plaforms may be installed on
pillars or hung from the ceiling, as illustrated in Figure 18.)

e Boards installed ten feet apart (use center of board to
measure distance) along one wall, ten feet from sidewalls

e Diving-board stands, ladders, and fixtures of noncor-
rosive metal treated to prevent electrolysis

e Guard rails on all ladders and platforms above one
meter in height

e Ladders three feet from pool ends, built into sidewalls

Figure 18
Diving Peol

RECIRCULATION AND FILTRATION SYSTEM

All modern pools are equipped with a recirculation and
filtiration system. Filters fall into two general classes: granu-
lar media (sand-and-gravel); and diatomaceous-earth or
filter-aid. Most granular-media filters for swimming pools
are of the pressure-system type, while diatomaceous-earth
units can be either pressure-system or vacuum-sysiem. The
flow in these systems can be reduced to the simple schematic
diagram shown in Figure 19.

Each system includes a pump for moving the water, and
piping to take the water from the pool and pass it through
the filter and treatment units before returning it to the pool.
Sterilizing and water-treatment additives are usually intro-
duced in the return piping. Local and state sanitary codes
should be consulted for requirements.
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In the granular-media sysiem, water impurities are held
on top of the media bed {sand, anthrafilt, calcite, ground
blast-furnace slag, exparded shale, ground cinder, etc.). A
coagulant (floc) may be used to remove extremely small
particles. The system is cleaned by reversing the flow and
backwashing she bed.

Diatomaceous-earth and/or filter-aid filters remove water
impurities as thé flow passes through a thin layer of dia-
tomaceous ea:th or other filter-aid covering the filter ele-
ments. When the filter elements have become plugged with
impurities znd can no longer pass adequate water volume,
the filter is cleaned by a backwash or by sluicing of the
elemnents until they are entirely clean. A fresh layer (precoat)
of diatomaceous carth is then placed on the elements and
the filter is returned to service. During the filter cycle, the
element coating is kept porous and is prevented from early
plugging, i.e., “short cycles,” by the continuous addition of
slight amounts of diatomaceous-earth slurry, also known
as "body coat.”

CONSTRUCTION MATERIALS

Every pool shell is a foundation structure, with water on
the inside, and sometimes on the outside too. In designing
the pool shell, the particular soil mechanics must be tho-
roughly investigated. Borings, at least two at the shallow
end and two at the deep end, provide vital reference infor-
mation.

An experienced soil-investigation service should be en-
gaged. Certified logs should show changes of stratum,
spoon and casing blows at five-foot intervals, the water
table, the rock-core recovery, and all irregularities of the
natural formations. Expert interpretation of boring logs
should be obtained. The profile of the pool will determine
the specifications for materials, construction, and reinforce-
ment of the wall.

When unstable or unsuitable conditions for ground-level
installation require the construction of pools above the
existing grade, concrete or metal pool shells supported on a
suitable structural framework should be considered. For
concreté buildings, pools using concrete support beams and
integral-formed puol bottoms are usually advantageous. In
an all-steel building, structural steel fabrication has advan-
tages.

In-the-ground pools have been developed using many
construction materials and techniques for the shell consauc-
tion, including the following: poured reinforced concrete;
pneumatically-applied concrete; carbon steel; aluminum;and
brick or concrete-block wall, poured concrete boitom. All are
finished with a light-colored paint or ceramic tile.

POOL-SHELL EQUIPMENT
GUTTERS AND SKIMMERS

Pools use gutter systems and skimmers for removing
surface water. Gutter designs include the following: roll-out
tyoe; recessed; and semirecessed. Architects; pool consul-
tants, health officials, and swimming coaches should b
consulted in determining what is best suited for the particu-
lar installation.

INLETS

Pool water is returned at different locatio.s through con-
nections in the pool shell. Inlets can be set either in the wall
or on the pool floor. The use of floor inlets normally re-
sults in better pool hydraulics and a self-cleaning action.
Local and state codes should be consulted for requirements.
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Swimming Pool Filter Systems
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DRAINS

Drains are devices lucated at the poul bottom for the <ol
leriivn of deep-end water, and for empiving the poul. Usu
ally, a removable grate is set in 2 frame, flush with the
hottum of the pool and firmly secuzed in gluce su that it
cannue be remuved by swimmers.

Main drains are alsu used us povl-water returas, similar
tc an inlet, und stvles to accommodate these systems are
available. Perfcrated drains are desirable for safety, and
should never be located below the diving trajectory. Locul
codes set standards “or :he sizes of drains.

HYDROSTATIC RELIEF VALVES

Hydrostatic relief valves can be the most important shell
equipment provided. Every pool, when empty, is essentially
a boat huil. Water beacath the hull tends to cause the poot
te float. Hydrostatic rdlief valves relieve external water pres-
sure on the poo} shell.

ALARM SYSTEMS

Alarm systems for indicating the presence of persons in
the water when the pool is closed and unsupervised can
pofarm important watchman service. Taoubles with early
models are b:ing corrected and practical systems are now
available.

ILLUMINATION SYSiEMS

Underwater lighting 1nust be installed in accordance with
the requirements of local authorities. This information
should be obtained early in the design-program planning
stage. If underwater lighting is used, it should be grounded
to the cold-water system, and an authoritative electrical
engineer should check the effectiveness of the installation.
Water volume has a great influence on lighting levels
throughout the pool shell. (See illumiration tables in Chap-
ters 4 and 5.)

Attention to the spacing of anderwater iight units is
needed. The Illuminating Engineering Society recommenda-
tion yields good resulis, although what appears to be need-
2d is a volumetric basis of calculation similar to the "zonal
cavity” computations being introduced to the profession.

White lighting, containing a very light tinge of blue, has
been used successtully for night lighting. For pools that are
lighted at night, amber lighting Las preved most effective in
minimizing insect attraction. Other colors reduce the trans-
mission of light to a serious extent and cause the swimmers
to look garish. Area lighting should be designed by a
lighting specialist.

Exceesive source glare can be prevented by a sufficient
number of fixture locations. The fixture mmounting height
should be at least 39 feet for uniform comfort levels and
glare reduction.

Colored spotlights can be used effectively for architectural
interest and for highlighting the diving tower, starting
blocks, ladder locations, walls, and other areas.

Infrared heating lamps and quartzline heating fixtures, in
additior. to providing light, can be used cffectively for pro-
jeciing radiant heat to ensurc extra comfort at principal
activity locations.

CONTROL OF AIR CIRCULATION

In all pool areas, the plan lor control of air circulation
should provide for heating and cooling cydles to allow for
an orderly release of hcat%rom the body of the swimmer su
that there will be no draft sensazions (see Chapter 4).
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ELECIRICAL OUTLETS

Multiple Slectrical vutlets should be installed vi the sdes
and ends of all poul areas, three to four fea abuve deck
level. The weatherprool, vuduour type which is grouanded
fur safety is recomniended.

DECK DRAINS

In ail poul aress, deck drains sheuld siupe away from
the poul tuward the center of the deck or vutside wall. Local
and state sanitary codes should be consulted for require-
ments.

STORAGE

A storage room should be accessible from the pool deck.
This room shouldybe constructed to meet the 1eeds of the
program, and shou:d relate to the specific facilities. It
shou.d be equipped with double doers and flush thresholds.
and should contain no obst.ucting pillars er inconvenient
cul-de-sacs. A room with minimum dimensions of 20°' x 40°
will previde space to accommodate cznoes and other large
pieces of equipment used in the aquatic program.

LOCATION OF MECHANICAL INSTALLAT:ONS

Below the aquatic wing, a tunnel should lead to ail
plumbing which should be exposed to facilitate future re-
pairs and maintenance. This tunnel should 2lso permit
access to the underwater windows. Separate and oversized
niters, numps, and heaters for each unit will increase the
life of the instzllation. Separate thermostats conrected to
influent water pipes should Le installed in cach unit.

ADDITIONAL REQUIREMENTS FOR OUTDOOR rCTiS
LOCATION

Gutdoor pools should be conveniently located in rela-
tion to other facilities for health, physical education, and
recreation. Locations in natusal valleys, basins, or depres-
sions in the terrain should be avoided. Relatively-dry sub-
surface conditions are recommended for outdoor-pool in-
stallations.

Locauons adjacent to wooded areas, industrial plants,
main traffic areas, or other possible sources of pool con-
tamination should be avoided.

DESIGN

The same design considerations are desirable for outdoor
as for indoor poais, except that larger installations are fre-
quently coustructed outdocrs.

Deck space for outdoor pools should be at least twice
the square footage of the suriace of the water. It is recom-
mended that consideration be given to the development of a
dry deck area for sunbathers.

WINDBREAKS

The structures housing the dressing facilities, showers,
office, and mechanical equipment should be located to form
a windbreak for the pool area iu: situations where the pre-
vailing wind may interfere with swimmer comfost. Plastic
or canvas may be hung vp the fence for additional wind-
breaks if required in a specific situation.

WATER HEATING

In temperate and colder dimates, provision for heating
the pool water will extena the anaual period of pool use.
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Figure 21
Ouidoor Aguatic Complex, Indiana University

Figure 22
Gutdoor Olympic Swimming Pool, Indiana University
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POOL COATING

The interior suiface of the peol should be fimshed with a
smooth coating which can be kept clean, but which alsy
provides traction for safe walking in shallow water.

ILLUMINATION

Iilumination reccmmendations for outdoor pools can be
found by referring to the <harts in Chapters 4 and 5.

FENCING

Outdoor-pool installations must be completely endosed
by a fence ai least seven feet high. Local and state codes
should be consulted.

DiViNG FACILITIES

Diving facilities depend upon the type of outdoor installa-
tion. If at all feasible, the construction of a separate diving
well is advocated. Boards and platforms should be mounted
so that the diving end faces south or east. Diving platforms
add to the flexibility of the facility, and their specifications
should conform to official AAU and,or Olympic require-
ments for competition. Appropriate rule books should be
consulted for details.

STEPS

Steps at the shaliow end are useful in outdoor pools.
They should be set back into the wall, and the treads
should be of contrasting color and finished with nonskid
paint or other nonslippery material. Handrails are desir-
able for use by disabled and older swimmers.

LANES

Competitive lanes for outdoor pools must be eight fect
in width.
ENTRANCES AND EXITS

Entrances and exits, located at the shallow end of the
pool, are recommended for control of traffic and ease of
supervision (see Chapter 5).

MECHANICAL EQUIPMENT

Filters, pumps, and other mechanical dlements for the
outdvor pool must be adequately-sized to take care of the
extra demands caused by cortamination elements, algae,
ard the more rapid chlorine fade-out which occurs in the
preser:ce of sunlight.

THE OUTDOOR POOL AS PART OF A
RECREATION COMPLEX

Outdoor swimming areas may be plarned as part of a
recreation complex. In this situation, consideration should
be given to swimming facilities for children. Separate wad-
ing pools, or an increase in the shallow water areas in the
regular pools may be considered.

‘Where the pool depth ranges between 3 1/2 and 4 feet,
the shallow-water area can be increased to two-thirds of the
pool length. If a wading pool is installed, the water depth
should range from 8 to 24 inches, and the pool should be
fenced and separately controlled for safety.

SPECTATOR SEATING

Bleacher-style spectator sections are needed when water
shows and competitive meeis are held in outdour pools.
Such seating may be permanent or portable, depending up-
on the needs of the particular institution. The stands should
parallel the length of the competitive course and be placed
s» that spectators will have their backs to the afternoon sun.

SOUND SYSTEMS

Public-address systems, record players, and underwater
speakers are desirable additions to outdoor instailations.
Care must be taken to place speakers and the microphone
inputs strategically around the pool area. It is unsafe to ex-
tend electrical cables around pool decks in proximity to
moisture.

LIFEGUARD STANDS

Large outdoor pools require careful study to determine
correct placement of lifeguard stands for good visibility un-
der peak-load conditions. Local and state codes should be
consulted for safety regulations.
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Chapfer 8

OUTDOOR ACTIVITY AREAS

A basic principle throughout this Guide is that the pro-
gram shuuld determine the facilities required. Thersfore,
the facilities nceded for outdoor activities will depend upun
the nature and extent of these activities. The activities, in
turn, will depend upon program purposes and upon the
interests, needs, and abilities of the participants.

GENERAL FEATURES CF
OJTDOOR FIELDS AND COURT AREAS!

SITE SELECTICN

In selecting a site for the location of turf playing ficlds,
a level rectangular area with a ratio of 3 to 5, width to
length, is recommended. However, the shape of a site is far
less important than the size or possibilities for future expan-
sion.

The potential for field development is an important con-
sideration in the location of a site. However, in many situa-
tions, little choice is offered. Fields must be developed on
existing areas or not at all. If possible, however, considera-
tion should be given to the surrounding environment as it
re:ates to buildings, highways, parking areas, walks, pre-
vailing winds, drainage, and accessibility to existing locker
and shower rooms.

The location of outdoor facilities in relation to each
other, to indoor areas and assc<iated buildings, and to the
people who will use them is impoziant in evaluating their
long-term usefulness ia the program for which they are de-
signed. Listed below are 2 number of important factors
which merit careful consideration in selecting a site.2

ACCESSIBILITY

The site selecied for the develcpment of physical educa-
tion and athletic fields should be easily accessible to the
individuals who will be their principal users.

ISOLATION

Outdoor physical education and athletic facilities should
be isolated from persistent and unnecessary distractions.
Conversely, these faclities should also be so located that
their use does not become a distraction for necarby class-
rooms and living units.

INTEGRATION

Outdoor facilities should be located strategically in rela-
tion to ane another and to other accommodating facilities.

¥ Sce Chapter 5 for additional information.

2 James B. Delamater, The Design of Outdoor Physical Education Facil-
itics for Colleges and Schools, Burcau of Publicattons, Teachers College,
Columbia University, 1963, pp. 26-27.

ARAPTABILIYY

A site for outdoor facilities should combine qualities of
permanence with those of flexibility. These facilities should
be located and designed in such a way as to permit ease
and economy in bringing about the alterations and changes
that future requirements may demand.

EXPANSIBILITY

Plans for long-tern: efficient usc of field areas should an-
ticipate the possibility of changes in emphases in the pro-
gram through the years. In planning for these eventualiites,
it is necessary to locate field and court areas on sites which
are somewhat larger than minimum requirements demand.
It 1s also important that goal and net posts, backstops, and
other fixtures be planned in such a way as to permut re-
arrangement when necessary. In addition, attention should
be given to the effective utilization of all opportunities for
the multipurpose use of facilities.

SIT:: DEVELOPMENT

Problems which are commonly present in site-develop-
ment projects are concerned with grading, drainage, land-
scape design, fencing, and accessibility to water and elec-
tricity.

GRADING

Outdoor physical educaiion aad sports activities are best
promoted on field and ccun areas that are relatively level.
However, the topography of available sites and the cost of
filling and cutting often make some terracing necessary.
When this is the situation, the following factors should be
consicered:

e The multiple use of the area. If the area is to be used
for different activities during different seasons of the
year, the total =rea required for these activities should
be supsriminoses on the topographical map of the site,
ard te _:.ing sh-- .1 be planned in such a way thet the
needed space is provided.

e The orientaticn of activity areas. Generally speaking,
all outdoor game fields and courts should de oriented
lengthwise in a north-south direction. A 45-degree devi-
ation, however, is permissible.

DRAINAGE

It is always necessary to provide for a gradual slope of
all field and court sites to asture the cfficient removal of
excess surface water. A one-percent slope is recommended
as maximum for turf areas. For a stadium football iield, a
12-inch crown down the longitudinzl axis on the middle of
the field is recommended. o

For baseball, the pitcher's box should be elevated 15
inches above the base lines and home plate. The slope from
the pitcher's box to home plate and to all base lines should
be gradual. A one-percent drainage grade for the outfield
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is recommended.

Large hard-surface multipurpose areas are generally
sloped sc that surface water is directed roward specifir col-
lection points. It is recommended that for tennis, voileyball,
badminten, and other net games the slope be from one
side to the other.

Atteation should be given 0 the preblem of subsurfuce
drainage in the development of playing fields. This prob-
lem is gencrally peculiar to the existing conditions, and
consultation with a competent landscape engineer is recom-
mended. Due to the hazards of damage from freezing, sub-
surface drainage is also an important consideration in the
development and construction of Lard-surface court areas.

LANDSCAPE DESIGN

The primary objectives to be realized in designing field
areas for physical education and sports activities are thosc
that zre concerned with their functional aspects for the activ-
ities to be served. However, these functional aspects can be
enhanced when the landscaping requirements are met in
such a manner that the areas are attractive and combine
beauty with function.

Landscaping should be nlanned so as to improve the
playing conditions of the activities for which the playing
surfaces are designed. Shrubs, hedges, trees, and vines can
be used as windbreaks, background barriers, spectator
screens, and ground cover. They also enhance the value of
adjacent property and provide a better environment for the
enjoyment of the activity.

An important duty of the landscape 2ngineer is to pro-
vide proper and well-designed entrance and exit walks,
drives, and parking areas for ali playing arcas.

WATER AND ELECTRICITY

No turf playing area can be psoperly developed or main-
tained without an adequate supply of water. Therefore, in
designing a field area, it is recommended that an automatic
sprinkler system be instalied that will require a minimum
of maintenance.

Electrical outlets should be available at all field and
court areas. The number, size, and voltage should be de-
termined by the requirements of needed field lights, public-
address systems, concession facilities, scereboards, and
maintenance equipmeni. -

Considerzdor should always be given to the possible lo-
cation of a teluphore at all field and court areas. This is a
safety precaation fur emeigencies, an aid and important
time-saver for maintenance help, and a convenience for
players and spectators.

FENCING

Fencing is a requirement for many physical education
and soorts areas. It is needed for security, safety, separa-
tion, and traffic control. In the zase of baseball, field hock-
ey, softvall, soccer, rugby, lacrosse, and tennis, fences are
used to confine the ball to the playing area, and thus en-
hance the play of the game and the enjoyment of specta-
tors. Unfenced baseball and seftbal! fields reduce the home
run potential.

In lacrosse, field hockey, soccer, and rughy, a fence
three feet beyond the end line of the playing %icld confines
most out-of-bounds balls and reduces time lost in retrieving
the ball. A ten- to twelve-foot fence arcund all sides of ten-
nis courts is recommended to confine the balls and speed

up play.

LGHTING

The lighting of playing fields and court areas is a neces-
sary consideration in most college situations in order to
provide maximum use of these facilities for a rapidly-in-
creasing number of users. The lighting of such facilities, in
many locations, also makes it possible for participarts to
use the facilities when time and climatic conditions are most
suitable.

Sports lighting involves many special tvpes of problems.
These problems can only be solved by consultation with
co>mpetent lighting experts Piivate consvltant firms, local
utility companies, and manufacturers of lighting equipment
are available in all sections of the country and aie ready
and willing to offer assistance.

The levels of illuminaiion currently recommended for
cutdoor sports areas are shown in Table 5.

SERVICL FACILITIES

In order to facilitate the proper organization, administra-
tion, and supervision of the outdvor physical education and
sports activity programs, facilities for the dispensing and
storage of playing equipment should be on or readily ac-
cessible to the site. These facilities should include space for
equipment needed in the maintenance of the area, and for
benches, tables and chairs, and rest rooms for men and
women spectators.

Plans for such areas should include consideration of the
accessibility of dressiag and shower facilities for home and
visiting teams, game officials, and coaches. In many situa-
tions, it has been found more economical to provide trans-
portation to and from the playing site than to construct
these facilities.

AREAS FOR FIELD ACTIVITIES

All field and court dimensions in this chapter are subi=.t
to change by the official rules committees which govern w.e
particular activity. Current and official sources of rules for
each activity must be suited to zssure updating such changes
as thev occur. These sources are included in the selected
references listed at the end of thz chapter.

ARCHERY TARGET RANGE

Space: 135" x 300" (8 targets)
Dimensions: 15 feet between targets - center to center
Markings: Shooting lines for specified distances of
rounds (20-40-60 yds.) drawn parallel
to target L'ne
Safety Areas: 30 feet each side of range (minimum)
75 feet behind targets (1ninimum)
Surface: Turf range - level and free of stones and
surface obstructions
Buffer area back of targets level and free
of ubstructions
Other Fusictional
Requirements:  Tackle house - storage of targets, target
stands, ground quivers, arrow rests, mark-
ing equipment
Backstops:  Earth bunker for permanentrange—turfed
Roped-off area (back area and sides) or
storm fencing for temporary range
Fencing: Permanent fencing - shrubs desirable for

entire arca to control cross-traffic and
provide safety factor




Lighting. Desirable fur night use

Electrical cunnections for auxiliary light-
ing and public-address system for compe-
titive events and tournaments

CORKBALL

Game Type: Baseball - 5 players per team

Space: Caged space- 20’ x 75
Open space - home-run lincapproximately
200 to 250 fest from home plate

Surface: Level turf or asphalt area

CRICKET

Game Type: Team sport utilizing a bat, or racquet,
and bases - 22 people participating

Space: Multipurpose field 500" x 450" or 550" x
520"

Surface: Close-cropped turt

Orientation: Play should be north and south

FIELD HANDBALL

Field hendball is a popular international sport played
somewhat like basketball, with a ball somewhat smaller

than a volleyball and approximately the weight of a soccer
ball.

Space: The feld of play is 65'-7" (20 meters) by
131°-2" (40 meters)

Safety: Safety lanes 30 feet between fields and at
the ends zre needed, and fences or scme
other means of confining the ball are
helpful

Other Functional

Requirements: ~ The goal is 6'-7" high {2 meiers) by 9'-
10" wide (3 meters)

FIELD HOCKEY

Space: 2 to 3 fields - instructior, practice, com-
petition
170" to 20(" by 310' to 340’ level turf
area

Dimensions: 150 to 180" by 270’ to 300’

Field Markings: Center line - midway betweer and paral-
le! to goal lines
25-yd. lines - 75 feet from and paraliel
to goal lines
Women—5-yd. lines - broken line parallel
to and 15 feet inside sidelines
Men—7-yd. lines - broken line parallsl to
and 21 fect inside sidelines
Striking circles (2)
Straight line extending 12 feet parallel
to goal, connected with goal line by
quarter circles with goal posts as cen-
ters
Women—12-foot line parallel with goal
line - 45 feet from goal line centered
on goal
Men—12-foot line parallel with goal
line - 48 feet from goal line centered
) on goal
Other Functional
Reqr'rements:  Permanent sleeves for setting goal posts
to permit removal in multipurpose Fields

Restrict field areas to field sports such as
soccer and specdball to safeguard against
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injury frem base paths, wern or bare

turf, and holes or irregularivies

Posts - 2" x 3" - 7 fest high

Crossbar - 12 fest lung

Goal Cage-Frame: Posts - 7 feet high with 12 feet be-
tween posts - 4 to 6 feet kehind goals

Goals:

Goal Net:  Official net attached between goal and
frame to form cage
Backstop:  Low fencing - 3 to 4 feet lugh (storm or
permanent fer:cing) 18 to 20 feet behind
goal line to serve as rebound for goal
shots and contain hard ball; protect other
field areas and spectators
FLICKERBALL
Space: 220" x 120" close-cropped turf area
Dimensions: 160" x 90'
Other Functional
Requirements:
Goals: Located at each end of the field 15 feet
outside the end lines
Safety Lines: 15 feet lengthwise; 15 feet widthwise
FOOTBALL (Men)

&leven-Man: Eleven-man football is played on a ficid
360" x 160', and minimum safety zones
30 feet wide on the sides and 20 feet wide

on the ends are necessary.

Six-Man: Six-man football requires a field-of-play
area 300' x 120', and safety zones as
specified above are required.

Touch-Flag: Touch and flag football are played cn

fields of varying sizes and internal mark-
ings. The National College Touch Foot-
ball rules specify a field 300" by 160',
but much smaller areas may be used for
many flag and touch football leagues.
The minimum safety areas recommended
for 11-man football are equally applica-
ble for most modifications.

GOLF (On-Campus Instructional and Recreational Areas)

The advantages of speciaily-designed instructional areas
for golf, associated with the physical education facilities on
campus, merit incorporation of these areas in plans for the
construction of outdoor facilities. Among the advantages
of such facilities are:

e Accessibility and availab™ity for classes, practice, and

recreational use

o Elimination of the necessity to allow extra class timc

to reach off-campus facilities

e Free or minimal cost for recreational use by students

and faculty

¢ Efficient use of marginal land areas, restricted plots of

round unusable for fields, or land requiring extensive
gll or development for other use

DRIVING RANGE
Space: 6 to 12 acres (based on 35-tee site)—
350' x 480" to 600" - varying width and
topography - turf

10-foot minimum space between tees
Layout in crescent or shallow-arch shape
aimed toward central point 480 feet from
center tee

10-foot restraining line (minimum dis-

Safety:
tance) back of tees and at end tees
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Other Fuactional
Requirements:  Bzush, rubber link, or allweather sya-
thetic fiber mats set flush with turf

Lew wooden-rail fencing with bag rests
at rear of tees

Water supply; lighting for night use; dis-
tance signs chowing yardage

COMBINED RANGE AXD GREENS
One or more farget greens may be incorporated in the
ariving-range area.
1 green: 360 to 525 feet from tee area
3 greens: ranging from 360 to 750 feet from tee area

SIMULATED GOLF FACILITY

Space: Fringe or marginal arezs around athletic
fields, combined vrith tield area
Temporary, semipermanent, or perma-
nent layout

DRIVING CAGES

Installation of driving cages for instructional use should
be considered. The following advantages are evident:
e Class in compact area, which increases opportunity for
individualized instruction
e Efficient use of time and space
e Elimination of necessity for recovering balls from

range
e Opportunities for multipurpose use for instruction 2nd
self-directed practice

Space: 12' x 20° x 10" high per cage unit
Units may be installed in single or double
rows supported by permanently installed
posts and frame. Demountable upits may
be both advisable and practical in some
areas.

Safety: 10-foot (minimum) restraining lines
should be placed behind ali tees. All posts
should be padded to reduce hazards from
rebounding balls.

Other Functional

Requirements: ~ Rubber link, brush, or synthetic mats
should be installed flush with the turf or
other surface of the cage.

Drinking fountains; club racks; fixed ball
racks; lighting for night use.

PRACTICE GREENS

Space: Variable, depending on anticipated vol-

ume of use, number and size of adjacent
greens, and space available
For class use and practice, two or thzee smaller greens
are preferable to one large multipurpose green.
One multipurpose practice green. Constract the green
in an area permitting short approach shots from several
angles. The size should accommodate 18 cups, with ade-
quate space for periodic relocation to reduce excessive
wear.
Two practice greens. Construction of two adjacent greens
increases the amount of practice for each student. The
location should provide space for approach shots toward
each green simultaneously from back-to-back positicns
without undue hazard. Each green should be large
enough to accommodate a minimaim of nine cups fer
putting practice and relocation.
Three practice greens (two small and one large). Two
greens should be constructed primarily for approach
shots and sand-trap practice. The third green should be
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constructed to serve primarily for putting practice and
should be large enough to provide for installation and
relocation of 18 cups.

SAND TRAPS

Dimensions: Variable—Shallow sand traps are more
economical and practical for instruction
and practice than are those of standard
depth, requiring less maintenance and
sand replacement.

Locatio:: On diagonally-opposite sides of a single

green; on side nearest adjacent green and
at same general point of each green to
permit greatest simultaneous use with few-
est hazards; traps constructed for practice
purposes may be located in a-.y areanear
greens, driving range, or cages which
provides a naturai site with minimum
preparation. Traps should be located to
avoid hazard to cross-ra.fic or adjacent
activity areas or buildings.

PAR 3 - PITCH-AND-PUTT COURSE

Space: Nine holes - 5 to 6 acres; eighteen holes -
9 to 10 acres
Specifications: ~ All holes are 3-par holes—layout and
greens to provide varicus combinations
of short-shot requirements found on a
regulation course
Other Functional
Requirements:  Water for greens, fairway turf, and drink-
ing fountains
Benches, club rests, and restraining lines
for tee areas
Night lighting; combined club room, rest
rooms, and storage house for mainte-
nance equipment, tee markers, light con-
trols, and service facilities
LACROSSE.
Space: M en-field dimensions 210" x 330'
Women-no definite requirement - recon:-
mended dimensions 210 x 330°
Total area desirable 250° x 360°
Surface: Level turf field
Safety Area: 30 feet outside of boundary lines
Other Functional
Requirements:  Goals of 6' x 6° (men and women) - pipe
construction - portable
Desirable to have four-foot fence around
total area—recommended to have four-
foot fence 3 feet from each end line
Goal nets are pegged to ground 6 feet be-
hind goal for men - 7 feet behind goal
for women
Locate fields away frcm buildings, high-
ways, parking lots und other game aieas;
provide benches, chairs, scoring tables
for games, recommended that women use
crosses designed for women

RUGBY (Men)

Space: Field dimensions 225’ x 330" - total area

‘ 255' x 360’

Surface: Level torf area
Safety Area: 30 feet beyond field boundarics
Orientation: Generally north-soutl.
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Other Functional
Requiremeats:

SOCCER
Space:

Figure 23
Layout of Par 3 Fitch-and-Puit Course

Goal posts similar to football - wood or
pipe - uprights 18'-6" apart, 21 feet high-
crossbar 10 feet from ground

Goal posts should be padded to a height
of 5 feet

Benches for players; chairs and scoring
tables for scorers

Women-field dimensions 120" to 180" wide
by 240' to 300" long

Men-field dimensions 165 t0225' wide by
300" to 360" long
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Safety:

Location:

Other Functional
Requirements:

A minimum safety area of 30 feet is need-
ed at each side, each end, and between
fields.

Because the soccer ball is frequently pro-
pelled out of the field of play, it is unwise
to locate this facility acjacent to a body of
vrater, a busy street, or a gulch. The ac-
cessibility of an earthen embankment,
fence, or other means of reducing ball
chasing would be a valuable feature.

Goal posts are 8 feet high with 24 feet be-
tween posts (these are inside dimensions).
Goal nets must be attached to the posts
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(screw hooks) and supported out behind
the field of play. Materials used in the
construction of the nosts and net supports
must be sturdy and durable. It is recom-
mended that the post uprights be of 4*x
4" wood and that two 2* x 6* planks be
bolted iogether (with the 6" side facing
the field of play) and to the uprights. The
three net supports sheuld be constructed
of 1-1/2-inch to 2-inch 0.D. pipe, bolted
to the crossbar, and anchored to the
ground. These should be painted white.

A wooden rebound wall {(or rebound
net) simiiar to that used for tennis-stroke
practice is a valuable practice facility.
This facility is usually 24' by 8' (goal

size).

SCFTBALL

Space: 275" x 275" level tusf area
200- to 250-foot radius from home plate
25-foot clear, unobsiructed area between
home plate and backstop
Unobsiructed area 25 feet wide outside
foul iines

Orientation: Home plate, second base, and center field
aligued north and scuth, with home plate
at north end

Other Functional

Requirements:  Portable benches
Accessibility to water and electricity
See official rule books (men's and wom-
en's) for official distances between home
plate and pitcher's plate, between bases,
and specifications for dimensions and in-
stailation of home plate

SPEEDBALL

Space: 180" x 300’ unobstructed, level turf area

Dimensions: See official rule book
Haliway line - midpoint of field and paral-
lel to goal line
2 restraining lines - 15 feet from and par-
allel to the halfway line
2 five-yard lines - 15 feet from and paral-
lel to goal lines
2 penalty areas - 15 feet from and paral-
lel to goal lines
2 penalty-kick marks

Other Functional

Requirements:  Goal posts 18 feet apart, 20 feet high—set

in permanently, or in sleeves for easy re-
moval

Crossbar 8 feet from ground, flush with
inside of posts

BICYCLING

Problems of campus transportation, vehicular traffic,
parking, and even smog control all point to the desirability
of the re-emergence of the bicycle in the college or university
setting. Factors to encourage and accommodate this whole-
some and desirable vehicle of transportation and physical
recreation include paths, parking stands, and regulations
for use. While solutions will be dependent on local condi-
tions and desires, some suggestions are included below.
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Safety:

To alleviate and safeguard pedestrian traffic on many
campusss, internal streets have been closed te normal auto-
motive traffic and reserved for walkers and hicydlers.

Paths:

The European-type bicycle path inakes possible relatively
safe and frequertly picturesque rcutes for the cyclist.
Parking:

Bicycle racks snould be provided and be strategically
located to provide control as to where the bicycle is parked
when not in use. These racks should be designed for econ-
ony of space and should provide a simple means of lock-
ing the bike for security reasons.

Regulations:

Regulations for registration and vse of the bicycie are

essential and must be developed and enforcel.

CROSS-COUNTRY RUNNING

Space:

The length of a cross-country run for colleges and uni-
versities is three to seven miles. The length of the National
Collegiate Championship Run is six miles.

Course Markings:

The course must be properly measured and marked by
one or more of the following methods, in order of prefer-
ence:

1. "Tall sign posts with large directional arrows on
boards fastened to the tops so that the arrows will be plain-
ly visible at a distance (e.g., 20 to 30 yards) to contestants
approaching the posts. These posts shall be placed at every
point where the course turns, and also be placed wherever
there is any doubt as to the direction of travel.

2."A lime line laid on the ground along the entire dis-
tance of the route to be traveled %y the contestants.

3. "The course may be marked by flags as follows:

e "A red flag to indicate a turn to the left.
e "A yellow flag to indicate a turn to the right.
e "A blue flag to indicate the course is straight ahead.

o "The flag(s) shall mark the shortest perimeter of the
course."3

OBSTACLE -COURSES

Description:

Obstacle (challenge) courses in many forms are provid-
ing vigorous and challenging activity in numerous instruc-
tional and personal-development programs throughout the
nation. These courses include running paths of varying
lengths and terrain, and a variety of obstacles.

Apparatus:

Such courses include: walls for scaling; ropes, poles, and
pegboards for climbing; hurdles and pits for jumping and
ieapirg; overhead bars, ladders, and ropes for hand, arm,
and shoulder-girdle development; platforms, bars, and other
structures to be crawled through or under; mazes (posts
which outline a zig-zag path for agility running); and other
types of obstacles which present tests of speed, agility,
strength, endurance, and even in some instances, courage.
Design:

At the present time, these courses are designed and cox-
structed locally ard are dependent on the ingenuity of the
physical educator and the availability of the space, mater-
ials, and technica! assistance needed to construct the ob-
stacles. It may be that the future will see standardization in

3 National Collegiate Athletic Association, Track and Field Guide, Col-
lege Athletics Publishing Service, Phoenix, p. 51.




course length and design, and competition vn such cour.es
betwern iastitut’cns. In the meantime, such a facility serves
as a self-testing device for vigorous youth, and as a means
of contributing to their organic and neuromuscular devel-
opment.

HARD-SURFACE COURT ACTIVITIES

BASKETBALL

Space: As a competitive game, basketball is or-
dinarily confined to indoor courts, and
when played out-of-doors, it is usually in
a recreation setting. The official court re-
quires an area 94’ x 50°, and sufficient
space—a minimum of six feet—should be
provided outside the boundary lines.

Surface: A smooth, hard surface is essential for
playing the game, particularly dribbling.
A turf area is not satisfactory.

Orientation: Courts should be laid out so that the side-
lines extend north and south.

Other Functional

Requirements: A goal, ten feet above the ground, is

attached to a backboard of 72" x 48" af-
fixed to supporting standards and sus-
pended four feet inside each end line.
Adequate outdoor lighting requires that
light sources be suspended well above the
surface of the court. It is desirable to have
70 footcandles of light on the playing
surface.

DANCE (Folk, Square, Circle, and Social Dancing)

Space: Area of 35" x 70" or 70' x 70', which
may also serve as a multipurpose area.

Surface: Sealed asphalt or concrete.

Lighting: Night lighting is feasible. A weatherproof
electrical outlet should be provided for
attaching a record player and public-
address system.

FENCING

Space: Hard-surface, multipurpose area 52' to

55'x 75'.
Strips may be painted on surface, allow-
ing minimum of 6 ieet between strips. Reg-
ulation strips and spacing should be used
for all competition.

Other Functional

Requirements: ~ Lighting for night use. Outlets for public-
address system if area is used for compe-
tition. (See Chapter 6 for construction
details.)

HANDBALL

ONE-WALL HANDBALL

This sport is quite popular in sections of America where
is is played. Furthermore, a wall suitable for one-wall hand-
ball is a valuable facility for stroke practice in tennis,
squash, handball, paddleball, soccer, and other activities.
Space:

The standard one-wall court is 20" wide by 34’ long by
16" high. A wite extension 4 feet high at the top of the wa{l
will improve its usefulness. There should he 6 to 8 feet be-
tween adjoining courts, and at least 6 feet is needed on the
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sides of a single court and behind the long {end) line. Whe
a common wall is placed between two rows of courts, re:
economy in its use is effected. A fence or wall 4 to 10 fe
high is needed at the backs of courts to decrease ball cha:
ing and interference with activities in other areas.
THREE-WALL HANDBALL

Mecdifications of the one-wall game are possible when so
id wings are constructed along the sidelines 6 feet or farthe
to permit bank shots in the forecourt.
FOUR-WALL HANDBALL

Outdoor four-wall courts can be constructed for conside;
ably less money than those included within a building. Fu
general construction details, refer to Chapter 6. It is impo.
tant to note that outdoor courts must be constructed of me
terials which will resist the steady erosion of sun, wate:

nd other dimatic conditions. Walls should be constructe

of smooth, hard-finished concrete. Floors should be of co:
crete, buc they should be textured to minimize slipping. .
solid ceiling should enclose the front 10 feet of the cour
and the remainder of the ceiling and top 8 feet of the bac
wall should be enclosed with wire fencing or nylon netting
The floor should slope 1 inch in 8 feet away from the fzor
wall, and provisions for removal of water from the are
are essential.

LAWN TENNIS

Space:

The official lawn-tennis court is 36 x 78’ with 21 to 3
feet of unobstructed space needed Lehind the base line :
each end. A minimum of 12 feet is needed between sideline
and side fences, and 12' to 24' is needed between sideline
of adjoining courts. Additional space is needed in the tenn
complex for stroke practice with a rebound net or wall. .
space 20' x 30', with a rebound net at one end of thz 2(
foot dimension, will accommodate two participants usin
one side of the net. By doubling the 20-foot dimension, th
net can be placed ir the center and usr} from both side:
thus serving four participants simultancously. If a rigid r
bound wall is used, the length must be increased from 4
to 60 feet-to permit use on both sides, and fences must b
placed at the ends to facilitate the retrieving of balls.

Backstops and Side Fences:

Chain-link fencing with a recommended height of 1
feet (10 feet minimum) is needed at the ends of the cou
complex. This height should be extended around the enti:
enclosure. If spectators are to be accommodated at the side
of the complex, this fence might be at a lower height fro:
service line to service line in order to permit unobstructe
viewing of the activity. A minimum height of 4 feet is re
ommended for this purpose. Entrance gates shouald be I
cated at the ends of courts, preferably one between each pa
of courts. These locations are desirable as a means of d
creasing traffic at the rear of playing courts. Heavy-dut
galvanized pipe is recommended, with 2-1/2" 0.D. pipe fc
line posts and 3" O.D. pipe for corner posts if no win
screens are to be affixed to the fence. If wind screens are t
be supported, stronger posts must be specified. Posts mu
be securely embedded in concrete footings.

Net Posts and Fixtures:

Standard net posts of heavy-duty pipe with proper ne
tightening reel, cable hooks, and top cable supports a
available commercially and their use is recommended. The:
must be located 3 feet outside the doubles sideline in orde
to provide 42 feet clearance for the official net and still a
sure regulation net height at the sides. These posts mu
support the net cable at an exact height of 3'-6", and the
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must be firmly cmbedded to a depth of 3'6" in concrete
ivoting {more if frostline is & problem). A center strap an-
chor located at midcourt under the net must also be firmly
anchored in 2 concrete footing regardless of the surface
used The top of tais anchor should be flush with the court
surface and designed to permit a harness snap attachment
from above. ‘

Surfaces:

A variety of tennis-court surfaces are available. This
cumplicates the problem of decision-making, but n alsu
makes possible much more sztisfying results if sufficient
effort is expended to select the -ight surface for the local
situation. Table 7, which is taken from a recent publication
of the United States Lawn Tennis Association? classifies
three general types of surfaces and sumimarizes the specific
qualities of each. This same publicatior includes good des-
criptions and critiques for each of tizese surfaces.® Because
local conditions differ so greatly, it is not possible to rec-
ommend specific surfaces which would be adaptable to all
situations.

Officials in colleges and universities who seriously desire
to develop a tennis program will have need for two types
of surfaced courts. One group of t least ten courts should
be constructed of nonporous, noncushioned material (see
Table 7) to provide for instructicnal and general recrea-
ticnal needs. 'g‘hese courts are durable, require a minimum
of maintenance and supervision, arz available for use a
maximum amount of time, and provide very good playing
conditions.

A second group of at least six courts may be constructed
of the betier nonporous cushioned materials, or the best of
the porous maierials, and should be carefully supervised
and maintained for use by the competitive and more sophis-
ticated tennis groups of the campus community. The sur-
faces for this second group of courts require careful super-
vision and maintenance, and uniess these provisions can be
assured, these surfaces sheuld not be selected.

Among other factors to be considered ia selecting the
surface are the availability of materials, the skill and ex-
perience of those who will construct the courts, climatic cor-
ditions, and the needs and desizes of those who will use
these areas.

Grading:

A perfectly flat tennis surface provides the best playing
conditions and should be included in the indoor facility.
However, because drainage is a factor in outdoor courts,
these must be graded 1 inch to 1G feet for nonporous
courts. This slope must be from one side of the court to
the other. Other methods of grading are not recommendad
because they provide inferior playing conditions.

Orientation:

The long axis of the tennis court should normally be
nor and south. In central and southern regions of the
United States, the rotation of 2{° to the northwest and
»~athe it will provide more equal conditions cf play. Other-
wise, tne player facing the south must look into the sun
Curing the fall, winter, and spring seasons. Where there
4xe strong prevailing wind conaitions, the courts sliould be
izcated in a sheltered area. Movement, distractions, and
unfavorable backgrounde can be eliminated by the addi-
tion of dark-colored wind curtains.

» United States Lawn Tennis Association, Tennis Courts: Construction,
.«uintenance, and Equipment, 1966, pp. 10-11.

*  Ibid., pp. 15-43.

Lighting:

Lighting is highly recommended as a means of axtend-
ing the use of the courts, and, especially during the hot
summer months, of providing more pleasant cunditivns fur
play. Detailed plans and recommendations are s ailable,
and these, together with local Hlumination speailists, should
be consulted when planning to install lighth 2. Outdoor
lighting shculd provide a minimum of 20 footcardles. If
television is contemplated, mach more light will be needed.
{See Chapter 6 for recommendations concerning the design

.and construction of indoor tennis facilities.

PADDLE TENNIS

Court dimensions 20' x 44' (doubles
ceurt). Overall space requirements 30° x
84

Other Functional
Kequirements:

Space:

8 to 19 feet between courts. Net posts
should be removable, but set in sleeves.

PLATFORM PADDLE TENNIS

Platform tennis is an outdoor game which
combines many of the features of tennis
and squash. It is played on specially-con-
structed platforms. Balls which first strike
he court area may be played off th= wire
as in squash.

Overall size of platierm 30" x 50'.
Dimensions of court 20" x 44 .

Heigk:t of backstop 12 feet.

Courts should run north and scuth.
Platform should be close to service build-
ings.

Avoid locetion where shadows make it
difficult to cee ball.

Other Functional
Requirements:

Game Type:

Space:

Orientation:

Wiring arcund court: 16-gauge, 1-inch
mesh, 6-foot wide strips, stretchcd tight
vertically and ciamped tcgether.
Evans-type back and side stops, with ad-
justable tension bars.

ROLLER SKATING

Space: Dimensions for a championship speed-
skating track are based on 14 laps to
the mile. Speed skating requires an oval
track with a minimum width of 20 feet
and a minimum length based on 24 laps
to the mile. An arez 108’ x 120’ (the area
required for twe doubles tennis courts)
will accommodate 70 skaters.
Hard-surface, multipurpose area. Thesu:-
face should be smooth enough so that it
is not hazardous to the skaters. It shouid
be hard enough so skates will not cut
through the surface.

Surface:

Otha Functional

Requirements: A weatheiproof electrical receptacle, or
accessibility to an indoor outlet so a re-
cord player may be attached.

SHUFFLEBOARD

Space: Court dimensions 6' x 52

Maximum width of dimensicn lines1-1/2"
Minimum width of dimension lines 3/4"
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OUTDOOR ACTIVITY . X -5

Surfuce. Smouth concrete. terrazzo, of seeled as
phalt

Orientation: Lucuie courts In relatively quict arey with
sume shade.

Lighting: Night lighting feasible.

VOLLEYBALL

Space: Court dimensiuns 30" x 60/,
5 feet minimum out-of-bounds space

Surface: Smooth, kard susface or level turf

Orientation: Courts should be laid out so that sids-
lines extend north and south.

Other Functional

Requirements:  Net posts, equipped to suppeort nets at

official heights—Men: net height 8'. Wom-
en: net height 7'-4 1/4".

Pipe cleeves mounted in concrete for ease
in removing poles.

Adequate lighting should be provided for
night play.

WEIGHT-EXERCISE FACILITY

Weight training and other developmeatal activities can
be economically and effectively promoted in the out-of-doors
during favorable seasons of the year. Because some aspects
of the out-of-doors are desirable while others detract from
the activity (sun, wind, heat, cold), outdoor weightlifting
areas should be located near sheliers_and windbreaks.

If the outdoor weight-exercise facility is to be of value in
the program during marginal { cold) weather, the provision
of overhead radiant heat snould be considered.

For the security of equipment and to protect it from the
elements, a sheltered equipmentsiorage area is needed.
Equipment or apparatus which is permanently installed in
the open should be designed and constructed so as to re-
quire a minimum of m~irtenance.

Surfaces recomn:ended for the indoor facility (see Chap-
ter 6) may serve equally well outdcors. In addition, some
use may be desired for cencrete or bituminous materials,
turf, clay, and loose sand.

OTHER AREAS
BOCCE
Space: Court dimensions 15" x 75"
Total area desirable 33’ x 81°
Safety: Safety area 3 feet lengthwise; 9 feet on
each end ‘
Surface: Llcvel surface of a 1aixture of sand and
clay
Orientation: Shaded area desirable
CROQUET
Game Type: Court - 2 to 8 players
Space: Conrt din ensions 28" x 70"
‘ Total area desirable 34'x 76"
Safety: Safety area 3 feet lengthwise; 3 fect on
) each end
Surface: Close-cropped turf or loam
HORSESHOES
Spacs: Men-10" x £0'—Women-10' x 40'. (This

allows for a space of 2 feet behind each
pitcher's box.)

Adjacent Courts.  There must be at ’east 10 feat between
stakes of adjacent courts, and in tourna-
ment play, front foul lines of pitching
boxes must be aligned.

Pitching Distance. Men-40 fect—Women-30 feet (upticnal),
measured between stakes at either ead of
court.

fitchers Boxes: Lucation-2 feet rom each end of court,

measured to back ends of boxes, respect-
ively. Dimensions—6 feet square, inside
measurcment. Material-frame of wood
joists; filling of potter's clay or other ma-
terial of like nature. " deep. A stake must
be placed in exact center of each box.
Clay or other filling of box must be kept
in moist condition in area immediately
surrounding stake. If desired, 4 harad sur-
face may be used, in which case an area
of 31" x 43" must be left open around
stake, to be filled with ciay.
In outdoor courts, wooden frame inust
be set in ground flush with susface, ex-
cept at front of box, where it must extend
approximately 1 inch above surface of
ground; foul lines surrounding each box
must be clearly defined. In indoor courts,
boxes must not stand more than 6 inches
above floor.

Throwing Platforms: No official specifications. However,
heavy outdoor plywood or plank throw-
ing platiorms, 12 to 18 inches wide, are
sometimes placed over surface, 2nd along-
side edges of pitchers’ boxes, tc give sure
footing.

Materiai—iron pipe or steel rods with dia-

meter of 1 inch. Each stake must extend

14 inches above surface of pitcher's box,

with an incline of 3 inches toward stake

at opposite end of court. Imbedding stakes
in concrete will assure unilorm height and
inclination, and prevent removal.

Other Functional

Requirements:

Stakes:

Horseshoe courts need no special direc-
tional orientation. They can be construct-
ed singly or in batteries of several courts
in a row to the extent of area available.
A box constructed of heavy plywood or
planking for the storage of shoes is very
desirable. It should be secured with a
padlock and located adjacent to the play-
ing site.

It is recommended that indocr courts
have a ceiling height of at l=ast 15 fect.

LAWN BOWLING

Game Type: Bowling—usually played with a four-man
team

Bowling green 120' x 120" surrounded
by a ditch not less then 10 inches wide
and not less than 6 inches below the land
of the green. The ditch should be sur-
rounded by a bank notless than 9 inches
above the green. The green is divided into
eight 14" x 11" rinks.

Close-cropped turf or loam

Space:

Surface:
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QLOITS ROOQUE
Game Tvpe: Individual cr dual pitching Game Tvpe: Mallet-und-ball game
Spaie: Women-12' x 44', with a pitching di:- Space: 30" x 6V’
taace between pins ur stakes of 31 feet Surface: Smooth, flat, and level; of a sand-clay
Men-25" x 80, with a pitching distance mixture or asphalt sprinkled with fire
Ixtween pins or stakes of 54 feet sand. The border should be of weod or
Surface: Level turf or asphalt area concrete with an iron rim for hetter re-
Orientation: North and south bound deflection. This border should be
not less than 5 inches high. A painted or
taped boundary line should be 28 inches
inside the carb. Steel arches asze set into
concrete blocks belew the surface.
SELECTED REFERENCES
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College, Columbia University, 1963.
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66

Gabnelsen, M. ., and Miles, C. M., Sports and Recreation Fadlities for
School ard Community. Englewood Cliffs, N.J.: Prentice-Hall, Inc,
1958.

Golf Instructor's Guide and Golf Operator’s Handbook. Chicago. National
Golf Foundation, Inc.

Paruapauts 1n Natioual Fadilities Conference, Planniag Arcas and Fadilities
for Health, Physical Education, and Recreation. Chicago: The Athletic
Institute, and American Assodation for Health, Physical Education,
and Recreation (NEA), 1965.

Piper, Ralph A., Night Football. Minneapolis. Burgess Publishing Co.,
1941.




Chapter 9

SERVICE AREAS

Service areas are used primarily for the health, safety,
comfort, and convenience of the participants in a program
of physical education, athletics, and recreation. These facil-
ities include such areas as dressing-'ocker rooms, shower
rooms, oweling rooms, toilet rooms, storage and central
equipment supply rooms. matron ani custodial areas, and
training and first-aid rooms.

DRESSING-LOCKER ROOM

LOCATION

The locker room should be iocated to serve functionally
the indoor and outdoor teaching stations and activity areas.
It is recommended that dressing-locker rooms be located
above ground level. Students should be able to pass from
locker rooms to activity areas without crossing main paths
of traffic in corridors. Such rooms should be easily acces-
sible to the shower room, instructors effices, equipment
rooms, and toilets.

In some plans, it may be desirable that a separaie ser-
vice area be developed to serve the swimming nool area.
In passageways from the outdocr activity areas, special
drains equipped with a mud crock should be located at the
entrances. Provision for flushing and ceaning such areas
is also needed.

7YPE I.

AN JLLUSTRATIVE ARRANGEMENT
FOR DRESSING ROOM

SHOWER TOWELING |} TOWEL
TOILETS ROOM ROOM ROOA
EN PASS
2 S Hwmwoow
L i
T
~

STORAGE LOCKER ROOM

4
b 4—
LT (R

[EEEERSNENBER . N i

N
i} Indicates Dressing Locker
0 Indicales Storage Locker
t—3 Indicates Fixed Bench

This Arrangement Separates the Clothing Storage
and Dressing Areas

Figure 24
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SIZE

The dressing-locker room size should be based oa the
number of students enrolled in the college or university and
the number of students using the facility during peak loads.
ir is recommended that. in planning, allowance be made
for projected enrollment.

Using a minimum of 20 square feet per person, addi-
tional space should be allowed for faculty, graduate assist-
ants, intramural sports participants, and participants and
coaches in intercollegiate athletics.

PHYSICAL FEATURES

Consideration sheuld be given to the factors which in-
fluence the shape and size of locker rooms, and space re-
quirements for benches, lockers, storage, toilets, showers,
circulation of pupils, and toweling rooms. Figures 24, 25,
and 26 indicate several possible arrangements.

TyrPelil

AN [LLUSTRATIVE ARRANGEMENT
FOR DRESSING ROOM

l ‘ ToWSL |
SHOWER TOWELING | o
TOI/LET | ROOM ROOM |, E Rooa:
] 3

= =
| N

1 B8 [ ] i

‘ | I |

| I ‘_11_ ] 0 [

X Indicates Dressing Locker
a Indicates Storage Locker
£— Indicates Fixed Bench

o

This Arrangzment Combines the Clothing Storage
and Dressing Areas

Figure 25
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SERVIGE AREAS

Floors should be of nuaskid iupen jous materials, such
as ceramic or quanyy tile, wih a carborundum-imp: 2 Siwicd
sorfe ¢, and shuuld ko goopealy sivped tenward the dsains.
Concrete floors (nonskid surface), although set recommend.
ed, should be treaied with a hardeaer tv prevent the pesne
tration of odors and moisiure. Low humidity sheuld be
mantained 'n the locker rooms. The locker bases should be
8 inches high, should be cuved, and of the same material
as the floor.

Wails should be of moisture-resistant materials and
should have easily-cleaned surfaces. All corners in the locker
room should be rounded.

Heavy-duty. moisturc-resistani dours should be installed
at entrances and exits of the locker roums, shoald be of
sufficient sice to handle the wraffic flow, and be in a posi
tion where they lorm natural vision barriers. All cutside
doors fiom the locker rooms should be equipped with panic
bars of noncorrosive metal.

Locker rooms should be well lizhted with vaporproof
light fixtures. The ceilings should be accustically treated
with a material impervioas to moisturs. The layout of the
leckers should be such that the lights ar: directly over the
spaces between the lockers. Electrical outlets shculd e lo-
cated approximately 3 fest above the flovi level «nd should
be vapurproof. Flour drains should be properly placed in
the locker room to permit compiete drainage and cleaning.

It is recommended that special attention be given to the
use of color on floors, walls, and lockers (see Chapter 4).
Drinking fountains should be provided at strategic loca-
tions.

An ample supply of mirrors skould be installed in “van-
ity" areas. Full-length wmirrors should be strategically lo-
cated and placed at least 12 inches above the floor.

If the dressing-locker room serves the swimming area,
bair dryers ic the ratio of 1 to 4 swimmers has proved
satisfactory. It is desirable to have dryers at varied heights
and grouped in one or several areas. In each of the other
dressing-locker room areas, it is recommended that a few
additional hair dryers be installed. Hood dryers are pre-
ferred by many women and should be considered in the
planning.

SHOWER ROOMS

Shower rooms should adjoin the dressing-locker rooms.
If more than one dressing-room area is to be served, the
shower room should be centrally located and large enough
to serve the peak loads of all the areas.

Shower rooms should be separated from dressing rooms
by a low curb, and by the toweling area. Adequate ventila-
tion and humidity conwrol are essential. Air should be ex-
hausted 100 percent to the outside. Temperature control
and pressure regulation of shower water are important.

Floors shouid be of nonskid, impervious ceramic tile,
quarry tile, terrazzo, or the equivalent, pitched away from
dressing-locker rooms toward adequate drains. These
drains should be covered by removable nonferrous metai

ating. Hosc bibbs. while not located in the shower room
o5 safety reasons, should be placed in the adjacent dress-
ing-locker room area. Where possible, hosc bibbs should
be placed under the lavatorics and the hose should Le
eqaipped with acrating or ronsplash nozzles.

Ceilings should be moisture-resistant, acoustically treat-
ed, and a minimum of 9 feet high. All liglts should be
vapororoof. Light swiches should be so installed that, if
desirable, the lights may be operated from the central room
or the attendant's office in the areca. For safety purposes,

all decric wuches sheala be lucated in dry areas of the
shuwer and dressinglocker roums.

It 1s secommended that all &y pes of shower installutions
be cunsidered. Among those to Aanine are: {1) the center
posi astallation, {2V installation along the oumside walk
(3 ) v ethead mnstallation, and (4) progressive walk-through
mstallation. In sume situations, the gang shower is pre
ferzed, with shower keads at four fuot intervals. Where fual:
ities ure used cunstantly by individual players, or small
groups, the separatc shuwer with individual contrel is rec-
ommended.

Where pos.ible, all plumbing for the showers should be
placed in ppe¢ spaces so the pipes are readily accessible
when repai.s are nceded. The height of the shower heads
should be such as o direct the flow overhead for men, and
at shoulder height for women. Self-cleaning shower heads,
and case of maintenance are othur factors to be considered.

In shower areas for women, group showers are becom-
ing more pupular. For semiprivacy, low dividers anproxi-
mately 6 feet high may be used between shower heals {see
Figure 27).

‘At least 10 percent of the shuwer hea ls should be in in-
dividual shower buoths. These individual showers should
be located at the side of the toweling room. It is recom-
mended tha: the shower hcads in individual showers be
adjusted for shampoo use.

The walls should be of ceramic tile, terrazzo, glazed tile,
or similar impervious material. If wainscots are used, they
should extend to a height of at least seven feet.

A soap dispenser should be located at each shewer head
if a soaping aiea is not provided. Grav ity-flow, liquid-soap
dispensers are desirable. The soap outlets should be sup-
plied from a central reservoir o1 sufficient size to hold
several days' supply. For custodial control, this reservoir
should be located outside the shower space if possible.

TOWELING AREA

The toweling area shouid have the same amount of floor
area as the shower room, and should be immediately acces-
sible to both shower and locker rooms through an entrance
to each. Floors should be of the same material as used in
the shower room. Walls should also be of this material,
except that the tile need extend upward only to a height of
approximately 5'-6" from the floor. Provision should be
made for drainage.

If the wail between the oweling area and the dressing
room extends to the ceiling, the ceiling should be of the
same material as that used in the dressing room. Heavy-
duty, noncorrosive towel rails, approximately 4 feet from
the floor and securely fastened to the wall, are recommend-
ed. A large foot-drying ledge 18 inches high and 8 inches
wide, with a bull-nose edge, should be provided. This
should be made of the same material as the walls and
shcrild be coved at the wall and at the base. Benches should
not be installed in this area.

TOILET ROOMS

Toilet facilities should be provided in the following
places: central locker rooms; auxiliary dressing rooms; and
adjacent to shower, toweliag, and trainers’ rooms. Toilets
for public use should be conveniently available to the foyer
and spectator areas.

Toilet and lavatory facilitics should be provided in pro-
pustion to the peak period loads in the central locker rooras
and auxiliary dressing rooms. In the planning of toiiet
facilities, provision should be made for direct access to out-
door activity areas.
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O O O O O O
[ LOW WALL FOR TOWELS l
i
O O O O O O
Figure 27
Divided Group Shower

In the men's central locker-room area, there should be a
minmimum of two water closets, two urinals, and two hand
lavatories for the first 30 students. Additional fixtures
should be provided as fcllows: one urinal for every 20 stu-
dents, cne lavatory for every 20 students, and one water
closet for every 30 students. In the womea's central locker
room area, there should be a mmimum of four water closets
and two hand lavatories for the first 30 students. Additional
fixtures should be provided as follows: one water closet for
every 15 students and one lavatory for every 20 students.

Provision for either paper-towel dispensers or electric
hand dryers is necessary. Adequate waste containers are
also needed. In toilet areas for women, sanitary dispensers
and sanitary disposers should be provided.

Stalls should be securely anchored to the zeiling and
walls. For eas2 in cleaning, fixtures should be wall-hung so
that the floors are clzar. All outside doors should close
automaiically and, whcre necessary, be baffled to obstruct
sight lines. The placing of mirrors over hand lavatories
should be avoided. The mirrors should be placed above a
wall return. See Appendix G for informatior concerning
shower facilities for the disabled.

LOCKERS

Lockers are needed for all participants who will use the
dressing-locker rooms. Storage lockers should be provided
for physical education uniforms and certain personal game
equipment that may be stored conveniently between activi-
ties. Dressing lockers for street clothing, personal effects,
and books should be provided for use during activity per-
icds. The number of lockers should be equal to the peak-
period load plus adequate allowance for overlapping classes,
variations in class size, scheduling, and use by intramural,
recreation, and intercollegiate participants. Projected enroll-
ment is another factor to consider.

There are several locker systems to be considered: the
box-locker or post-office plan; the fote-basket plan; the stor-
age-locker-plus-dressing-locker plan; and theindividual-lock-
er plan. The fullowing guide lines are suggested for use in
determining which system will be instalied: (1) the need to
safeguard street clothing as well as physical education uni-
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forms; (2) the utilization of facilitics to the greatest advan-
tage; (3) the keeping of odors to a minimum; (4) the sav-
ing of the time of the student; and (5) the administrative
feasibility and cost.

For institutions that provide for laundry of the uniform,
the box-locker plan, served by an attendant from inside
the storage or issue room, kas advantages. This plan saves
the time of the student in that the soiled uniform may be
changed when the area is not being used. This system also
utilizes space more economically. In addition, odors i the
building are cut to a minimum due to ihe daily change of
soiled apparel. However, the operational cost of the box
locke: system may be higher than for other plans becauze
of increased labor costs of attendants.

In the tote-basket system, the tote baskets are stored an
shelves inside the storage room and issued through win-
dows, or stored on dollies or racks and moved to the dress-
ing-locker room. Pilferproof baskets may also be stored zad
locked on open shelves in the locker 1oom. The tote-dasket
system requires fewer standing lockers than the individual-
locker plan. Some disadvantages of the tote-basket syster
are: (1) the baskets are fragile; (2) they can be misplaced
or mcorrectly returned; and (3) they require more super-
vision. This system can prove ineffective when there is a
rush of users during peak periods. If dollies are used in this
system, they may be placed in a small area to enable the
equipment stored on them to dry faster.

Units of lockers, in which storage lockers are in com-
bination with dressing lockers, may also be considered. The
major problem with the unit system is poor ventilatior
through obstruction created by long rows of locker units of
excessive height. Where lockers are used, it is recommended
that combination locks be furnished by the institution.

Stand-up dressing lockers should be raised off the floor
on coved bases of impervious materials. These lockers
should be of sufficient number to take care of the peak per-
iod of dressing-rcom use. In addition, extra lockers should
be included to allow for expansion and enrollment increases..
When banks of lockers are placed throughout the room,
supervision is facilitated by setting them perpendicular to the
supply room, the dispensing area, or the instructor's office.
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TYPICAL COMBINED STORAGE—DR‘ESSIHG *OCKER ARRANGEMENTS

LOCKER AREA RECUIRED FOR DIFFERENT TYPES OF STORAGE-DRESSING UNITS

OVER-ALL

SIZE OF LOCKERS ARRANGEMENT OF LOCKERS HEIGHT s?ggf—:ﬁfm Rgg’ff.ﬁm
ADAPTATION | AND ONE PUPIL Wi PER INCLUDES 4~
BATTERY ARRANGEMENT EACH PERIOD 8" BASE | DAY IFOR VENTILATION
6 STORAGE A o | NE |
6-PERIOD A“ 9“x 12" x 24" A 56" -
DAY | 1 DRESSING -2 | Al 152
{ 12'x12"x48” | | ~{ sa
| 240
|
T 6 STORAGE | r
X 9" x 12" x 24" 5 gp” | B 13
| 1 DRESSING ’ | L SQ- .
12" x12"x 72"
6-PERIOD & STORAGE
DAY 9 x 12" x 20” i15
68" 240
1 DRESSING SQ. Fi.
12" x 12" 2 60"
&-PERIOD 6 STORAGE I
DAY 12"x12"x 12" lg ‘ 93
Ll 56" 240
1 DRESSING % | Q. FT
12" x 12" x 48" j— —
6-PERIOD [
12 STORAGE
DAY i
12"x12"x 12" I__ﬂlj 132
L 80" 240
2 DRESSING SQ. FT.
12" x 12" x 36"
Z \
7 -8-PERIOD 8 STORAGE ;
DAY 9"x12"x24" UD 187
56" 320
1 DRESSING E@@ SQ. .
12" x 12" x 48"
> B.PERIOD 8 STORAGE =0
DAY 12"x12"x 12 H[D]E'] s 520 133
1 DRESSING 00 Q. F1.
12" x 12" x 48" <
Figure 28
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Figure 29
Front and Side View of Post-Office Box Lockers, Showing Doors, Baskets, and Markers in Rear

72




SERVICE AREAS
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Note: Locker heights

and widths are variable.

Figure 30

It is recom:mended that positive ventilation be used in all
lockers as well as in iocker-shower rooms.

Benches should be secured to the floor. A seat board of
hardwood, at least 8 inches in width, surfaced on four sides,
with rounded edges and corners, is essential. The height of
the bench should be 16 inches from the fioor. Space rela-
tions of lockers to bench and bench to bench should be
planned for traffic control and dressing comfort. The rec-
ommended allowances are 30 inches from lockers to bench,
8 inches for bench width, and a 30-inch passage between
benches. Benches should extend the full length of each locker
bank, with traffic breaks at intervals of about 12 fest (see
Figure 30). The architectural design should facilitate house-
keeping.

Team locker rooms which incorporate storage-hanger-
locker-beds that may be used by visiting teams merit con-
sideration.

STORAGE AKEAS
Conveniently-located and carefully-ararged storage
areas contribute to the efficiency of physical education pro-
grams. A "rule of thumb” that has been used is allowance
of 250 to 300 square feet of storage space for each exer-
cise area in the facility. Storage should adjoin the exercise
area served to save the instractor's teaching time. More-
over, the housekeeping in the building benefits from ade-
quate storage space.
Although it is impossible to describe all storage needs,
the following suggestions should be helpful:
e Provision should be made for dead storage of seasonal
equipment.
e Fire laws must be observed relative to the storage space
used for combustible items such as archery targets.
e If possible, storage of equipment for field sports should
be located near the field exits. If needed, small field stor-
age sheds should be constructed.

e Waik-in storage areas for large equipment (e.g., tables
for recreational sports, and gymnastic equipment) should
kave double doors with flush sills. Door heights to ac-
commodate passage of such items as a folded tramipoline
or net standards are necessary.

e Racquet-sports equipment, fencing foils and masks, and
archery bows may be hung from hooks on quarter-inch
pegboards.

e Tilted shelves or noncorrosive bars are convenient for
ball storage and items such as masks of various kinds.
Installing these shelves about an inch from the wall facil-
itates cleaning. Leve! shelves are needed to store such
items as hockey sticks on a flat surface. Bins for ball
bats are convenient.

e In classrooms, closets to house audiovisual equipment
and laboratory models are needed.

e In the dance-studio complex, walk-in storage, racks for
hanging costumes, and closets with shelves for leoiards
and small dance accessories should be provided. A per-
cussion storage room with humidity controls will extend
the life of expensive instruments.

e Where no storage room is planned for pool equipment,
it is suggested that racks for a canoe be placeg parailel
to the pool at one corner of the pool room where traffic
is light. Enclosed cabinets should also be provided to
accommodate such items as racing lane markers, kick
boards, and other pool accessories. In addiiion, a closet
to house the pool vacuum cleaner is needed.

¢ Where athletic equipment must be stored in the central
storage room, several precautions need to be observed.
Large workbenches will be needed for folding and sort-
ing. Open-end cubicles facilitate the storage of helmes,
pads, shoes, and other bulky items, and also provide for
free circulation of air. Cedar-lined closets can serve to
safeguard woolen goods.
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LAUNDRIES
One or more laundry roums may be needed, depencing

upon the aciivity orogram. For example, football uniforms

require 2 different type of treatment than that for dance lco-

tards. A central laundry to care for towels and apparel
would require extensive equipment, and demand the services
of a full-time laundry attendant. Breakdowns in equipment
and/or the scheduling of varied fabrics for laundering
could reselt in a breakdown in the total program. Diversi-
fied, smaller laundry units might, in an emergency, be able
tv provide some interim service for another vuit.

Some guide lines to the planning of a laundry unit are
as follows:

e The size of equipment (washer-extractor plus dryers) de-
pends upon the laundry cycle (daily z.ad,or weekly work
Icads). Therefore, the peak load for the cycle chosen
raust be used as the hase for the calculation. An item
such as a towel must be accurately weighed and its dry
weight multiplied by the peak load to help determine the
size of the equipment needed.

e The size of the equipment under considera‘ion determines
the size of the foundation required. Pads :re used to as-
sist in the prevention of vibration.

e The size of the equipment and its puwer demands will
determine the electrical, steam, or gas and plumbing re-
quirements. Oversize drains and vents are needed.

e The size of the equipment considered must be such that
the space it occupies will allow room on all sides for
necessary repairs.

e When feasible, laundry chutes should lead from the area
of use into the laundry room.

e Space in the room is needed for a supply dolly and
tables for folding laundry.

e Access to this room should be directly off a corridor,
and, if possible, the room should be near a delivery en-
trance with double doors and flush threshold.

e Adequate attention must be given to humidity factors in
this room.

e The floor should be of a nonskid material that is easy
to clean.

e Lighting should be vaporproof.

MATRON'S SERVICE AREA

Women's dressing-shower areas should be serviced by
matrons. They may clean as well as protect these areas. In
those areas serving as dispensing units for bathing suits,
leotards, towels, and/or other physical education clothing,
a counter with a roll-up window is advised. Suits and tow-
els may be stored on the counter shelves.

A Dutch door enables the matron to direct the immediate
area, yet gives her a chance to see the entire dressing area.
The mation's room should be located close to the entrance,
and planned for eye supervision of the entire area. Built-in
cabinets snould be provided for storage of towels and cloth-
ing, and for necessary cleaning and sanitary supplies.
Electrical outlets are needed 1v. a sewing machine and for
an iron (minor repairs of departmental materials). If pos-
sible, a small closet should be provided for the personal
use of matrons (coats, purses, etc.). Custodial closets with
a sink and the racks needed for brushes, mops, and rubber
hose should be provided.

This roo>m should be equipped with a telephone so that
emergencies may be reported at once. A buzzer system to
summon the matron when workmen need to enter the dress-
ing-shower area is also a necessity.
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The size of the matron’s room depends upon the size
the dressing-shower area and the nuniber of matrons usit
it. Usually 70 to 80 square feet is sufficient for one matrc
serving sport. and dance ureas. When the matron servic
a swimming-pool dressing room, additional space is 1
quired for the larger number of towels in use.

CUSTODIAL QUARTERS

Well-planned quarters for custodial staff encourage sy s
matic management and routine, efficient, and econumic
use of supplies and tools, and, most important, a hig
standard of workman.hip. The standards of housekeepir
and ‘naintenance must be high to do an effective job
teaching the observance of good health and safety habi:
The custodial superintendent should assist in the plannis
of these facilities.

Custodians’ closets should be planned in relation to tl
equipment and materials to be used. For example, close
near large general-use areas should be large enough
accommodate the equipment needed for maintenance pu
poses. At least ore fire-resistant closet should be provide
for each 7,500 to 10,000 square feet.

Within the custodial closets, there should be a floor sin
open shelving for paper supplies and cleaning material
and a builtin rack for brushes and mops. Space is al.
needed for the storage of vacuum cleaners, floor waxer
and other large equipment items for cleaning.

It is recommended that, if possible, a custodial workshc
be provided for minor sports equipment repairs and mai
tenance functions. Counter space is needed for work on su
items as balls, archery arrows and fencing foils. A cabin
for small tools, and a slop sink for washing equipment a
needed. Good lighting, ventilation, and electrical outlets fc
tools should be included. i is recommended that a roo
of 150 to 160 square feet be provided.

TRAINING AND FIRST-AID ROOMS

The athletic training room should be a functional facili
where the physician and athletic trainer can provide efficie
service to students and athletes. Although the primary fur
tion of this room is its use for the prevention, first aid, ai
care of athletic injuries, it can also serve other purpost

e As a first-aid room for the various college and co:

munity functions

e As a classroom laboratory for classes in first aid a

athletic training

Since the trainer often assumes the responsibility for t
care of athletic injuries in physical education, and in intc
collegiate and intramural sports, he should be involved
the planning of the training and first-aid room. The trai
ing-room facilities should be coordinated with those in t
physical therapy department in the student health cent
when such facilities are available. Since the college physici:
supervises both facilities and the atiendant personnel, su
coordination is essential. Such coordination may also ser
to reduce the amount of expensive therapeutic equipme
needed for the institution.

LOCATION

The training-room facilities should be located next to t
dressing quarters for athletic teams, whether in the fic
house or gymnasium. If the physical plant is so design
as to allow all athletic activities, indoor and outdoor,
flow out of one large central facility, one centraily-locat
training room is recommended. Such a facility is shown
Figure 31.
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When the physical plant is spread vut so that one train
ing room cannot serve all playing arcas, smaller auxiliary
training ruoms should be grovided for the necessary pre
pracuce and pregame adhesive strappings {see Figure 2o,

The waning roum should be rewote from the lawndsy
and shower rooms. The roor should be planned as a cul-
de-sac in order to avoid wuaffic through die area. Since
ambulance services ure required, adeunate douis wnd cur-
ridors to the area should be provided.

LAYOUT

The athleiic training room should be designed to meet
future as well as present needs. The number of stwdents on
the campus, the extent of competition in the intercollegiate
and iniramural athletic programs, and the number of par-
ticipants in the physical educativn program will affect the
size and make-up=of the training room.

The room should be divided into several work areas.
The following areas are commonly used. {1 hydretherapy
area; (2) electrotherapy area; {3) general first-aid and tap-

CULLEGE AND UNIVEXSITY FACILITIES GUIDE

ing area, (4) medical and wrainers’ offices, (5) exercise
arez; and {6 ) storage arca.

The size will vary with the number of students to be
treated at wne time. The 1wom should be large envugh to
srcommedate 12t 15 studants without arondiag, A central
training roem should be at least 1,000 square feet in size.
A minimum of 3 feet of unobstructed working space should
be provided uround plinths, cabinets, and apparatus. Aisles
fur chanuding waffic within the roum should be at least 5
feetin width.

The area should be constructed so that all parts of the
roum are easily seen from any point within the room.
When partitions are used to separate work zceas, windows
should provide an unobstructed view.

The materials ased in the construction of the training
room should be safe, durable, attractive, and easy to main-
tain. Floors and walls should be oftile or similar material.
The wiring should be adequate, and «il power equipment
should Le properly grounded. Ventilation and lighting
standards are coverea in Chapter 4.

+:
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Figure 32
Auxiliary Training Room
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First-Aid Room

The plumbing needs will be determined by the equipment
sclected. However, special care should be taken to ensure
adequate drainage in hydrotherapy areas.

An ample supply of both hot and cold aater is needed
in this room at all times. A wide variation in water temper-
ature is necessary for the proper operation of hydretherapy
equipment and for maintenance requirements.

GENERAL FIRST-AID AND TAPING AREA

This area is the “key” in the overall plan of the athletic-
training fadility. Activity here will consist of emergency first
aid and the preparation of athlcies for participation. From
this location, individuals sequiring additional care will be
directed to other treatment arcas. Where a large central
facility is provided, the taping room should contain at least
four tables (see Figure 31).

ELECTROTHERAPY AREA
The electrotherapy area should contain a minimum of

six ueaiment plinths, padded with leatherette. They should
be consttucted of wood and should be heavily braced.
Electrical outlets should be located at the head of every
table, 4 feet from the floor. All electric circuits should be
adequately grounded.

HYDROTHERAPY AREA

Individua! whirlpools are recommended for the hydro-
therapy area in preference to the “gang® type. Room finishes
should be the same as for shower roems. This room is
eelf-contained but must be an integral part of the totul facil-
ity for efficiency and proper supervision. 3

The hydrotherapy area may be separated from the vilier
training areas by a raised curb and a glass partition 3
feet high. Three whirlpool baths, a hand sink, and a foot
tub are located in this area. Adequate drainage should be
provided.

OFFICE

The trainer's office should be separated from the rest of
the training-room suite by a glass partition, and should be
so located that supervision of the activity of the eatire suite
is easily possible. A storage room should be provided for
supplies and therapeutic agents.

VISITING-TEAM TRAINTNG ROOM

The visiting-team trairing room should be located ad-
jacent to the visiting-team dressing room, or partitioned
from the visiting-team dressing room proper. This ¢raizing
room should be large enough to accommodate two plinths,
two work tables, a bench, and a sink. It is not necessary to
include storage cabinets for a visiting athletic trainer be-
cause he would normally carry with him all athletic medi-
cal supplies needed. A telephone outlet is recommended.

SAUNA BATHS

The sauna bath is a natural complement to the training
activities. The room should be located adjacent to locker
and shower rooms for ease of supervision and use. Wlen
the number of people to be serviced is determined, sauna-
bath manufacturers should be consulted as to the size need-
ed. These manufacturers will also supply standard details
for incorporation into the facility plans for a particular
institution.

FIRST-AID ROOMS

A first-aid room should be located as near as possible
to audience seating. Easy access to a loading dock for an
ambulance should be provided. The storage cabinet should
contain an adequate first-aid kit, resuscitation equipment,
including emergency oxygen, and & set of pneumatic air
splints. A telephone and cot should also be provided. A
suggested layout is shown in Figure 33.
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Chapter 10

CLASSROOMS, LABORATORIES, AND RELATED
INSTRUCTIONAL AREAS

Classrooms sufficient in number. size, and purpose are
essential to physical, health, and recreation education pro-
grams. The dassroom complex will depend upon p1ojected
enrollments and breadth of curriculums.

The professional courses in health education, physical
education, and recreation will normally include: sessions
utilizing audiovisual aids; lectures in the foundations of
these fields; basic knowledge lectures in such areas as ap-
plied physiology, kinesiology, anthrcpometry, and health
instruction; and basic instruction in a variety of skills. In
many instances, experiences in the applied physiology lab-
oratory supplement the skill and lecture periods, so location
and wraffic patterns for both sexes become prime consider-
ations.

Space for health education, physical education, and rec-
reation classes meeting at any one peakload hour poses
serious problems. Inclement-weather adjustments requiring
a transfer from outdoor facilities to indoor classrooms make
it necessary to have reserve classrcom space which is both
adequate and flexible. Movahle partitions can be used ad-
vantageousiy for the control of seating capacity and the
combining of several sections into one iarge ciass. At least
one large amphitheater-type auditorium room is also need-
ed. These rooms should be adequate for combined sections,
larg= classes, and clinics ranging in seating capacity from
150 to 300 persons.

The space requirement for instructional areas varies
from 12 to 20 square feet per student, depending upon
function and size, with the larger room requiring less space
per student. The standard classroom should accommodate
seating for approximately 40 students. The above stand-
ards apply to general-purpose classrooms only. Auxiliary
areas (e.g., storage space), special equipment {e.2., chalk-
boards and audiovisual aids), or specialized-instruction
requirements (e.g., demonstration space) may change the
requirements. An additional 20 percent may be allowed for
these special needs or for multiple use of classrooms.

The professional courses in health, physical, and recrea-
tion education should have classrooms and auxiliary areas
planned for lectures, discussions, or demonstrations. These
facilities should be planned in accordance with the best
accepted standards.

Common conveniences and special fratures, such as the
protected wall dock, lighting, acoustical treaument, thermo-
statically-controlled mechanical ventilation, chalkboards,
stauonary tackboaids, elecirical outlets, and connections fox
radio and television, should be included and strategically
located. Modera construction should provide the necessary
television conduits and the basic cquipment essential for
future installation of air-conditioning, even though con-
struction budgets may prevent initial installation.

Lighting glare should be avoided. Interior decorating
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is also an important consideration. Although the newer
audiovisual projectors and screens do not require com-
pletely-darkened rooms as in the past, some effective and
easily-operable room-darkening method should be installed.
(See Chapter 4 for detailed standards.)

Movable lab desk armchairs, straight chairs with con-
ference tables, or fixed chairs should be provided according
to the functional use of the space. Generally, large lecture
halls and auditoriums arc equipped with chairs permanently
secured te the floor and ramped for good sight lines.

Storage spaces for apparatus and instructional mater-
ials, display racks for periodicals, and other needs as dic-
tated by the courses involved should be listed for inclusion.
Where needs are extensive, the 20 percent additional square
footage may be used as a guide.

HEALTH AND SAFETY CLASSROOMS

Instructional facilities for health and safety should in-
clude not oaly the space allotments and conveniences of the
standard dassroom, but also the special features essential
to health and safety instruction (see Chapter 11).

SEMINAR ROOMS

Small functional seminar rooms that will seat 15 to 25
persons for small meetings and round-table discussions
should be planned. The minimal required space for such
rooms is 15 to 20 square feet per siudert. The rooms
shoald be located in the proximity of laboratories and other
instructional units so that they may be used to the maxi-
mum.

Some plans may include double or large-size offices con-
taining 240 to 300 square feet. This space may then be
utilized jointly for office space and seminar rooms.

TEACHING MATERIALS CENTER

Curriculum laboratories and teaching resource-materials
centers need flow patterns and security controls similar to a
library. Display racks, counters, and tables should be
spaced to facilitate tieir use. Lighting, ventilation, and
other services should be planned to meet the peak loads
{see Chapter 4).

A teaching materials center may serve as a part of the
departmenta’, division, or school library.

In laboratory-type rooms, the space needed per student
ranges from 13 to 95 square feet. With additional alloca-
tions of up to 20 percent for the display and stack areas,
the teaching materials center will normally require 35 to
50 squaxe {eet per student.




ELEMENTARY PHYSICAL EDUCATION
INSTRUCTIONAL LABORATORIES

In the professional preparation of physical education
teachers and elementary school teachers and administra-
tors, increased emphasis is being placed on the program ot
physical education at the elementary level.

Not only should physical educators know and under-
stand the facilities needed for elementary programs, but
classroom teachers and clementary school principals should
have ar opportunity to study elementars physical educa-
tion in its proper environment. This environment includes
indoor and outdoor irstructional laboratories designed and
equipped for children. '

INDOOR LABORATORY

i gymnasium designed to house the elementary physical
education professional preparation program is desirable.
The following guide lines are recommended:

e Dimensicns of 54' x 76°

Minimum ceiling height of 18 feet

Maximum ceiiing height of 24 feet

Tongue-and-groove select maple flooring (Consideration

should be given to new-type, resilient synthetic materials.)

Markings should be painted on the floor before complet-

ing the final finish coat (This procedure preserves floor

markings for many years.)

e Steel girder beams extending widthwise in this facility
should permit installation of overhead apparatus such
as

4 climbing ropes
4 climbing poles
4 pairs of wall adjustable flying rings
e Wall construction should allow installation of the follow-
ing:
One adjustable horizontal ladder
Stall bars
Eye hooks for net mountings
Basketball goals
A wall-mounted chalkboard, tackboards, and hoot:
strips
e Walls should be painted a light, aesthetically-pleasing
color
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Figure 34
Elementary School Gym Floor Layout
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e Lighting units should be protected by guzrds or trans-
parent, nonbreakable plastic coverings

o Duplex electrical outlets should be located approximately
12 inches from the fioor on at least one sidewall and
one end wall

e There should be an even distribution of light through
the room

OUTDOOR LABORATORY

The following recommendations should be helpful in
planning the instructional laboratory for elementary school
physical education course work for elementary physical
cdu;l:sitors, classroom teachers, and elementaxy school prin-
Cipals:

e Minimum dimensions of 130" x 180" asphalt area or re-
silient synthetic material ?

e Minimum dimensions of 150" x 200’ turf area?

¢ Asphalt or new synthetic-type area should have a smooth
surface with line markings, including circles, diamonds,
running lines, 4-square, and hopscotch

e Turf area should have close-cut grass

e Iflocated next to laboratory school, asphalt areas should
be distributed around the building according to iocations
of the kindergarten, primary, and intermediawe levels

(Strategic placing of the asphalt areas reduces traffic

through the building and through other group areas.)
e Class organization and care of the area may be more

logically planned if the turf area is in one location
e A chainlink galvanized fence should separzte all play-
ground areas from street and sidewalk traffic
e Openings to the outside area from the playground should
be of the baffled type, constructed of chain-link fences
e Permanent apparatus should be strategically placed on
the hard-surface areas according to kinderzarten, pri-
mary, and intermediate levels
e Permanent installations of apparatus should include:
Climbing tower 6' long x 6' wide x 7-1/2' high
Junior horizontal ladder, crossbars 3-1/2'. 4-1/2', and
5-1/2' above ground
Junior horizontal ladder 12" long, with gradual slope
from 6' to 5'
Senior horizontal bars 16' long, with gradual slope
from 7-1/2' to 6-1/2"
Apparatus obstacle course
Sculptured play apparatus
e Placing a resilient synthetic surfacing material under all
apparatus has merit
¢ Both asphalt and turf areas should allow space for chil-
dren to play creativelv with boxes, benches, balance
beams, and cylinder-type equipment for climbing over,
through, and under

DEPARTMENTAL LIBRARIES

Basic philosophy concerning departmental or ceatral
branch libraries must be establishied before extensive plan-
ning can be done. Departmental or branch libraries should
provide for adequate shelf space. Reading rooms, carrels,
and functional zones should be carefully planned. Librarians
who know and understand the problems should assist in
checking plans for space requirements, traffic flow, control,
and storage space. The common guides used to indicate
space requirements specify 30 to 35 square feet per reader
station, and 8 volumes to one linear foot of stock area.

! Bascd on school enrollment of approximately 509 students.
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With the ccmputerized retrieval systems developing, ade-
quate provisions should be made for the inclusion of the
necessary conduits and space in the library. Where depart-
mental libraries and teaching materials centers are com-
bined in a complex of rooms, or space is limited, some
thought might be given to combining a studemt reading
room {lounge) with limited library resources.

STUDENT READ!ING ROOMS (LOUNGES)

There is a need for reading and study rooms in a mod-
ern physical education building. These 100ms may serve a
variety of educational needs which conserve time and en-
courage reading and study. Even where stringent economy
must be practiced, there are scveral combinations of uses
that justify the need. Students who have free hours between
activity or professional classes may go in uniform to study.
These rooms may also function as club rooms for major
students, lettermen's rooms for varsity athletes, and depart-
mental or student libraries. An efficiency kitchenette, includ-
ing refrigeration and cooking units, could be incorporated
as an adjacent or joint unit.

Standards for space requirements should approximate
30 to 35 square feet per student at peak load. The location
of the rooms should be governed by their function. Aesthetic

and functional accommodations should be carefully planned
so the rooms will be fully utilized.

FACULTY LOUNGE(S)

Provision for a faculty lounge is desirable from several
standpoints. There is a need for a general meeting room for

COLLEGE AND UNIVERSITY FACILITIES GUIDE

faculty gatherings, entertainment of special guests, and re-
laxation afier strenuous activity classes. An efficiency kitch-
enette should be included as an adjacent unit. Generally,
these rooms should be close to the central offices and lobby.

Standards for space requirements should approximate 20
square feet per full-time faculty membe:. Aesthetic considera-
tions skould be emphasized ia the planning.

CANTEEN AREAS

Concessions and/or canteen areas have come to be con-
sidered a necessary public service in facilities where a com-
bination of functions include recreation, public gatherings,
and educational enterprises.

A great deal of study should be given to the matter of
including cuateen or concession areas in the building. If an
affirmative decision is reached, careful consideration should
be given as to the type, number, traffic pattern, and multi-
or joint use of such areas.

Concession rooms that are to be used interchangeably as
cloak rooms, projection rooms, photography rooms, or in
other combinations should be carefully planned to iaclude
adequate fixtures for sinks, hot and cold water, sewer con-
nections, eleciricity, veniilation, and counters that form a
fli:sh wall when closed.

Canteen rooms that are used constantly should be located
near the traffic flow. Ease in servicing and supervision are
also important considerations. Electrical outlets, adequate
ventilation, and provision for garbage disposal are impor-
tant. Floors, walls, end equipment should be easily cleaned
and maintained. Sanitary conditions must prevail at all
times.
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Chapter 11

HEALTH AND SAFETY EDUCATION FACILITIES

The college or university health and safety education
program, like the program at the other schoo! levels, is
comprised of three phases: (1) healthful living; (2) health
and safety education; and (3) health services. The Amer-
ican College Health Association has prepared a set of "Rec-
ommended Standards and Practices for a College Health
Program,” which may be used as a guide for developing
health and safety education programs for colleges and
universities.

The purposes and objectives of the health and safety ed-
ucation program can be met on'y when facilities are pro-
vided to conduct the activities designed to accomplish these
goals. This chapter attempts to define and point up facility
needs related to the college or university health and safety
=ducation program in the light of the institution’s responsi-
bility to the student, to the community, and to society.

Intelligent self-direction of health behavior is recognized
as being an aim of heaith education which can be achieved
through education. The very nature of the institution dic-
tates that education is the basic objective of the college or
university program and the primary objective of all three
interrelated phases of the health and safety education pro-
gram—healthful living, health instruction, and health ser-
vices.

It is imporiant to be aware of the fact that health and
safety education takes place in many situations and experi-
ences. Many of the most significant educational experiences
occur outside the classroom. With this in mind, it is impor-
tant that the health and safety education of the college or
university, and the facilities for this program, be planned
with education as a prominent goal.

While the guide lines suggested here are directed at the
provision of facilities for health and safety education, it
should be recognized that suck provision does not assure
wise use. Coordination resulting in effective utilization of
facilities can be brought-about only by a conscious effort.
The health coordinator serves to effectuate cooperative plan-
ning and usc of these facilities. The health committee, with
special responsibilities for the program within the college,
can do much to promote essential coordination of the pro-
gram.

In suggesting guide lines for facilities for the health and
safety education program, it is recognized that no single
set of standards can be universally adopted. Insofar as
possible, the recommendations included herein will provide
statements of principles which will underlie any set of stand-
ards. Varying needs and philosophies will detecmine the
details of specific requirements for the particular institution.

HEALTHFUL LIVING

The healthful-living considerations in the college or uni-
versity are directly related to the size and type of institution,
the services provided, and the facilities available. Although
varying in magnitude and complexity, the college or uni-
versity environmental-health program embodies the same
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general considerations as other institutions providing sim-
ilar services. When housing and food service are provided,
special attention must be given to the healthful-living as-
pects of the facilities involved in providing these services,
and complete compliance with the highest standards of
health and safety should be required.

The term "healthful living" emkraces all efforts to provide
facilities and conditions at the college or university which
are beneficial to the health and safety of students and other
personnel. Providing an environment conducive to health-
ful living is a legal and moral responsibility of the institu-
tion.

Those responsible for planning the educational program
as well as the physical plant should place great importance
upon the environmental factors to which students are ex-
posed. Environmental factors make lasting impressions
upon the individual. Careful attention to the problems of
environmental sanitatior:, proper lighting and room coler,
climate control, safety, and consiruction that lends itself to
good housekeeping procedures makes a twofold contribu-
tion to the well-being of the student. First, it has the imme-
diate effect of protecting agaiast disease and injury, and
promoting and mairtaining good health Second, contact
with a bsalthful and safe environment is an educational
experience. In addition, the college or university may help
meet its obligation to the disabled through wise planning
and construction which eliminates architectural barriers and
makes facilities available te all persons (see Appendix G).

A healthful environment is important to the entire college
or university and should be planned at the administrative
level rather than be restricted specifically to any one pro-
gram area. Decisions, supported by the advice of the pro-
gram faculty, must be made by administrators, architects,
official agencies, and planning experts in conformance with
existing construction standards, codes, rules, and regula-
tions.

HEALTH SERVICES

The college or university health-service program will
vary with the size and type of institution, ranging from
small units with few demands, which can be met on a
first-aid basis, to the large, comprehensive student health
center providing services on a par, in both quantity and
quality, with many hospitals. The diversity of facilities
needed dictates that planning must be done in light of the
immediate situation, and that it must involve those who
will use the facility, in cooperation with technical and pro-
fessional planners. The "Recommended Standards and Prac-
tices for a College Health Program” of the American Col-
lege Health Association provide excellent guide lines and
references pertaining to college health-service facilities.

HEALTH AND SAFETY INSTRUCTION

The purpose of general health and safety instruction is
to provide information and experiences which will lead to




the establishment of attitudes and practices conducive to the
copservation, protection, and promotion of individual, com-
munity, and world health.

Health and safety instruction facilities in colleges and
universities must be suited tc meeting the health and safety
instruction needs of three groups of students: (1) general
health and safety instruction for all students (general edu-
cation); (2) health and safety instruction for elemeatary
school teachers and others who are not specialists in healhh
and safety educatios; and (3) health and safety instruction
for specialists in health and safety education (health educa-
tors and safety educators) who have special responsibilities
for providing instruction in these areas.

In meeting the health and safety instruction needs of all
students (general education), the facilities required will be
compaiable in nature and scope to those in the secondary
school.

In providing the special professional preparation in
health and safety education for teachers, attention should
be given to special knowledge and the methodology impor-
tant to teachers. This will dictate that teachers become ac-
quainted with content, methods, equipment, and facilities,
thus emphasizing the need to make the health and safety
education program for teachers an exemplary one.

COLIEGE AND UNIVERSITY FACILITIES GUIDE

GENERAL FACILITIES FOR
HEALTH AND SAFETY INSTRUCTION

The basic space allotment for health and safety instruc-
tion facilities in the college or university should be in har-
mony with generally-accepted standards for classroom size.
However, due to the nature of activities involved in health
and safety instructional programs, it is recommended that
the space allowed for such instruction be increased approxi-
mately 35 percent above requirements for the regular class-
room. This will result in a space allotment of approximately
1200 sq. ft., including storage space, in the room intended
to serve a maximum of 30 siudents.

The space allotment should be sufficient to allow for such
activities as vision and hearing screening, first-aid and safe-
ty instruction, and practical demonstrations, and for flexible
tezcher location. In addition to the conventional teacher's
desk, provision should be made for laboratory ucmonstra-
tions. This indicates the need for a laboratory-demonsira-
tion desk which will provide space and facilities for demon-
strations. Thus, provisions should be made for water, gas,
and electricity, as well as storage space for heating devices,
test tubes, flasks, beakers, and other equipment essential to
such demonstrations. The diversity of teaching procedures
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requires that regular dasstoun arrangennts be used at
sume umes, but at vther times flour space be ax ailable ot
practical nstrucuon, such as practice in astificial respitation,
sphinung. and emergency transportation.

The suggested laburatory method of teaching will require
adequate storage space as well us display areas for chans,
mannequins, models, and equipment. First-aid eyeipmeni,
such as blankets, bandages. splints, and stretchers, will also
be needed. For instruuon in home nursing, such equipment
as incubators, roll-uway beds, j:ans, containers, and bed-
ding will be required.

‘There should be a large amount of display space for
the great variety of educational exhibits, literature, and stu-
dent projects inherent in the health education program. This
can be provided by allowing liberal space for tables and
shelves, and by using all available wall space for bulietin
boards and tackboards. There should be ready access to
the teaching materials center (see Chapter 10).

The health and safety instruction laboratory should pro-
vide for the optimum use of such additional audiovisual
devices as still pictures, slides, motion pictures, radio, and
television. This will necessitate a liberal allowance of appro-
priately-located electricai outlets, shades or curtains which
will reduce the outside light, and a screen which may be
mounted above the chalkboard behind the laboratory desk.

Special consideration should be given to the provision of
a health museum. Such a facility may consist of a separate
room, or rooms, where elaborate health and safety exhibits
may be on display, or it may be a portion of the health
and safety instruciier. laboratory where exhibits may be on
display for a limited time.

The health and safety instruction laboratory should be
an example of the ideal classroom environment, with spe-
cial concern for color of walls, lighting, ventiiation, temper-
ature and humidity control, order, and cleanliness. Figure
38 illustrates a suggested floor plan for the health and
safety instruction laboratory inteaded to accommodate a
maximum of thirty students.

Safety education must be structured into the program.
A good safety education progrzm does not restrict activities,
nor does it protect at the expenss of education. It does
identify hazardous physical conditions and unsafe practices.
The hazards should be correcied or eliminated. All activities
and student participation should be studied to determine
the natere and extent of safety educa*on and supervision
tequired to develop needed knowledge, skills, and attitudes.

Special facilities and equipment are not always required
to tcach safe procedures arnd practices. It is impertant that
equipment for physical education and athletics be selected,
purchased, and maintained from the point of view of acci-
dent prevention. The use of such equipment sheuld incor-
porate a deliberate intent to provide instruction in safe
practices.

INSTRUCTIONAL FACILITIES FOR
PREPARING HEALTH AND SAFETY EDUCATORS

In view of the fact that elementary teachess have a good
background in educational methods, one of the most impor-
tant considerations in health and safety preparation would
seem to be basic scientific information. The clementayy
school classrcom is generally saticfactory for health and
safety instruction, hence the preparation needed by clemen-
tary school teachers does not requite facilities which differ
markedly from those necessary for preparing hezlth and
safety education specialists.

87

Since the facilities fur health and safety instruction in the
secondary sch. ol are cumparable to thuse ia the cuilege or
university, the general health and sufety in-truction labora-
tory provides @ must favorable setting fur instruction of the
specialist. The chief difference between the two settings
should be in the diversity of equipment and supplies needed
in the professional preparation of the speciulist. This diver-
sity is mecessary in order tu acquaint the pruspective spe-
cialist with diffcrent methods. equipment, and supplies. ¥or
example. it may be sufficient tu rely on one vision-screen-
ing procedure in the general education program at any
grade level, but the prospeciive specialist should be ac-
quainted with several.

RESEARCH FACILITIES

The importance of research in health and safety educa-
tion should be siressed. Special iaboratory facilities are
needed in order to conduct the various kinds of research
which are essential. Research facilities for health and safety
education are described in Chapter 13.

CHECK LIST FOR HEALTH AND
SAFETY iNSTRUCTION FACILITIES

e Space of 1,200 square feet to accommodate a maxi-
mum of 30 pupils

o Flexible teacher location

e Provision for various teachinz methods, induding lab-
oratory demosstration

o Flexibility of scating

e Hot and cold running water and gas outlet

e Educational-exhibit space

e Storage space

e Provision for using audiovisual devices (electrical out-
lets, window shades, screens)

e Exemplary environmental features such as lighting,
heating, ventilation, and cleanliness

e Adequate hand-washing facilities, drinking fountains,
and toilets

e Air-conditioning

e Accessible to and usable by the disabled (see Appen-
dix G)

e Planned jointly for community use

DRIVER EDUCATION AREAS AND FACILITIES

The college or university driver education program is
concerned with the preparation of teachers rather than the
preparation of new drivers. Prospective teachers should be
taught to use and evaluate all available facilities, equip-
ment, and devices for driver education. Facilities, equipment,
and devices for the college or university program should,
therefore, be similar to those recommended for high schools,
but with emphasis on a wide variety of makes and models.

The program of driver education is generally accepted
as 2 responsibility of the school, and, more specifically, as
a function of heailth and safvty and physical education de-
partments. The guide lines outlined herein are in keeping
with approved standards and national recommendations,
both for schools z2nd for the professional preparation of
teachers.

INDOOR FACILITIES

For the indoor program of driver education, a class-
room, a psychophysical laboratory with testing devices, a
simulator laboratery, and an office should be provided.




) gan

COllYGE AND UNIWVERSITY FACILITIES GY DK

30" counter over storage

Col. Vis, &
Misc. Tests

Re
\ Time

N £

Work
Table \

I

Film Projector —>
on wheels

=

I<~ Combination
Yision Test

ior |

Working
Models

Night
Yislon
Fleld
Vislon

Blackout shades for windows N

T

32 Chairs
with writing
arms

A

N N

Teacher's Demonstration
Desk Toble
i
Movie screen
Traffc board Blackboard
¥ ¥
Figure 39

Driver Education Classroom end Laboratory

88

=3
L]

" =1 Fool

_ Isl

25




HEALTH AND SAFETY EDI'CATION FACILITIES

Al indoot faulies should e onthe it lovs of the build
ing. near the gurage or purking spuce for the dualcontrul
cars, and neas the dining range if one is used.

The recommended provedureas to combine thic Jdasstoum
with the luboratuny fur a wombinativn foum of 1200 squarc
feet (see Figure 3Y). Where separate ruums are used. the
classroum should be of standusd size.

In addinon w the stundurd dasstoom fadilities wad
cquipment, such as chalkbourd. Hullein buard, desk, and
chairs, the diiver educunun dassioom thould proside fucil-
ities fur the folluwing special equipment. /

e Mutiun-picture projector

® Boukcases and storage cabinets for such items as films,

flip charts, testing equipment, and models

e Demonstration table

e Demonstration equipment, induding magnetic traffic

board, working models. flannel boards. medel signs,
and signals

PSYCHOPHYSICAL LABORATORY

The psychophysicat laboratory should centain equip-
ment needed to test the student’s physical, mental, and emo-
tional qualifications for safe and skillful driving. When the
combined room is not used, this laboratory should provide
at least 720 square feet of space, with the minimum dimen-
sion being 24"

The furniture and equipment needed in the psychophysi-
cal laboratory will inclnde a demonstration table, chairs,
and worktables. Spaces should also be provided to accom-
modate equipment for testing visual acuity, depth perception,
color vision, field of vision, reaction time, steadiness, night
vision, and the like.

SIMULATOR LABORATORY

Driver education simulators are accepted as a means of
providing the preliminary steps to behind-the-wheel instruc-
tion. Because of the nature of the simulator units, facilities
for them should be considered as permanent installations,
preferably in a separate simulator laboratory.

The size of the simulator laboratory will depend or the
number of simulator cars to be installed. A typical 8-car in-
siallation will accommodaie 450 to 500 students per year,
and a 16-car installation will accommodate 960 to 1,000.
The room size for 3 cars should be 24" x 337, for 18 cars,
it should be 30" x 40°.

Since the college or university program is onc of pro
fessional preparation, it is often desirable to have a demon-
stration setting, consisting of a limited number of simulators
of different makes rather than a complete instructional lay-
out of any one make.

The room should be clear of obstructions that might
interfere with the projector beam, and should be providzd
with such items as a chalkboard, bulictin board, tackboard,
and magnetic board. The cars are arranged in a semi-
circular fashion, with the first row 2 minimum of 8 feet,
preferably 10 to 12 feet, from the screen, and with the out-
side <ars not exceeding an angle of 30 degrees from the
screen. The first row should have the lesser number of cars.

A minimum of 24 inches should be allowed between the
rows, with a 30-inch aisle down each side of the room. Aisle
spaces must comply with state safety codes. The projector
should be located in the center at the extreme rear of the
room, and a 6’ x 8 screen should be placed in the front
of the room.

Manufacturers’ specifications for clectrical requirements
should be fullowed. Ordinarily, the standazd 110-volt, 60-
cycle alternating current is required. It should be supplied
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through a deuble vutet lucaied in the vicinity of the record
ing unit.

Ample soft white fluvrescent light tubes should beinstalled
to provide 100 foutcandles of light at desk height. These
tubes shivuld be recessed in the ceilling and shuuld have
sensitranslucent shields.

Pustel culurs should be used. The woodwork und finich-
ing shou'd be compatible with the colur wsed un the walls.
A rflection factur of 80U percent is needed fur the ceilicg,
and 60 percent fur the walls. The furniture should have a
nunglare finish. Heating and ventiiation should be in con-
furmance with best accepted standards.

MOBILE LABORATORY UNIT

A mobile laboratory wunit may be used when it is neces-
sary to accommodate several locations. Since nearly all
mobile classrooms are 12-place units, the size of the trailer
should be not less than 52 nor more than 56 fcet long in-
side. The inside height shculd be 8 fezt, with 2 width of 10'.

The rear of the trailer should contain 2 storage closets,
a teacher's desk, a chair, built-in film-storage closets, and
program racks. The mobile classroom shculd have good
acoustics, waterproof materials inside and cut, high-grade
tile on the flcor, and windows at evenly-spaced intervals.
For maximum safety, two 36-inch doors with safety latches
should be located on the curb side. Like any cther class-
room, the mobile unit should have good lighting, wiring,
heating, and cooling systems.

The simulator cars sl.ould be arranged six on cach side,
onc behind the other, with the step form of elevation for
cars so all students can sec the screen.

OUTDUOOR AREAS AND FACILITIES

Behind-the-wheel instruction provides the skills necessary
for safe and efficient driving. Provision should be made fc:
extensive experience under a wide variety of conditions.

ON-STREET DRIVING

An on-street drizing area is recommended where traffic
congestion is not a problem. The first driving maneuvers
should be conducied in locations such as driveways where
there is no traffic. As ability develops, students should get
experience driving in situations approximating normal driv-
ing conditions, and then, finally, in actual normal traffic
situations.

Blocked off strects are sumetimes used when street traffic
is too heavy and school driveways are not available to
teach the first driving mancuvers. Arrangements should be
made with the residents of the area and with police officials.
Since advance driving skills are sraught where vther traffic
is involved, strects should rot be blocked off for an undue
length of time.

OFF-STREET DRIVING

An offstreet driving range is recommended where land
is available. Ranges should be laid out to simulate most
physical situations associated with driving, such as. traffic
signs, signals, and oiher control devices: parallel and angle
parking; upgrade and downgrade situations; and simulated
emergency situations. Space should allow for aceded skill-
test mancuvers Different types of road surfaces should be
provided. If night dasses are corducted, the arca should
be lighted. The size of the driving range should be no
smaller than 350" x 450",
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Figure 40
Multiple-Car Off-Street Driving Range

The multiple-car driving range has the advantage of ac-
commodating several cars simultaneously under the super-
vision of one teacher, thus reducing the per-student cost.
With this type of range, communication between the instruc-
tor and students is accomplished by means of radio or
public-address system.

The following is a list of reccommended equipment and
facilities for the off-street diiving range:

e Curbs for parking practice

o Intersections for various turn maneuvess

e Gravel area for driving and turn mancuvers

e Streets marked properly

e Streets that are both wide and narrow

e All signs—traffic-contiol signals, stop, warning, yield
the right-of-way, regulatory, guide, and information

e Upgrade and downgrade roadways

e Simulated road surfaces—concrete, asphalt, and gravel

e Muddy surface for emergency situations

e Stanchions, guide-on, etc., for maneuvers

POINTS TO REMEMBER

® Determine the needs of the student and the objectives
of the program

e Provide as many realistic situations as possible

e Design the driver-training area equal to the best facili-
ties available
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Chapter 12

OFFICES AND ADMINISTRATIVE UNITS

In planning college and wniversity fucilities for health
education, chysical education. recreation. and athletics, care
ful consideration should be given to the administrative func-
tions which take place in conducting these programs. Essen-
tial facilities related to administrativn in thess program
areas include: ‘

e Administrators’ offices e Student sports ach ity

e Faculty offices offices )

o Secretarial and clerical e Conference rocms
offices (or lounges)

o Reception and waiting e Stafftocker, shower, and
rooms Iest rooms

o Office staff workrooms e Toilet rooms

e Storage rooms

OFFICES

Though not an infallible standard, examination of coa-
temporary American colleges and universities discloses that
there is a ratio of approximately one fuli-tirne (or the equiv-
alent) faculty member in health education, physical educa-
tion, recreation, and athletics for every 275 full-time stu-
dents, pariicularly where the traditional required, intramur-
al, intercollegiate athletic, and recreation programs are
offered. This ratic would be smaller where graduate pro-
grams and research are emphasized, or where professional
preparation in health education, physical cducation, and
recreation is a major function.

A large number of the working hours of a faculty niem-
ber are spent in his office where he can carry on a variety
of activities related to his teaching-ccaching-admmnistzative
functions. Thus, each full-ume faculty member should have
his own private office. This office should be quiet, attractive,
comforiable, and functional. It should provide sccurity. a
reasonable amount of storage space, and it should enhance
the dignity and cfficiency of the occupant.

The individual office should be a2 minimum of 100
square feet in size. A larger office is an invitation to house
more than one in the room, and thus destroy privacy. Care-
ful thought should be given to the locativn and arrange-
ment of doors, windows, telephone, clectrical vutlets, inter-
communication facilitics, storage facilities, lighting, and
urits for heating, ventilation, and cooliag.

Each faculty member's office should provide space and
arrangements for the following items:

e A large work desk, with lock

e A comfortable desk chair

e A four-drawer filing cabinet or credenza

e Bookshelving for 200 volumes

e A side chair

e A compact storage cabinet or built-in closet

Air-conditioning is recommended in warmer climates in
view of the trend toward year-round operation.

Offices should be located in an area free from general
traffic noises. Carcful consideration should be given to
acoustics, including the transmission of sound through the
walls and air-supply system. Without sacrificing privacy,

the faculty member’s office should be close tv his teaching
station and sceretasial services. Office cazpeung 1s desirable
fur goud ucoustics, decor, «nd fuculty mozale.

ADMINISTRATORS' OFFICES

Thke same elements listed above apply 1o the office of an
administrator. It should be « minimum of 2G0 square feet
in size. It shouid have easy access to the secretarial area
and still huvethe necessary privacy.

A large facility may contain a suite of offices with ac-
commodations for several administrators. Administrative
offices should be provided with private toilet rooms.

FACULTY LOCKER-SHOWER ROOMS

\Where the number of faculty members exceeds eight,
thought should be given to a facuity lecker-shower room.
Such an arca should :ontain shoners, a toilet, and an indi-
vidual dressing locker fur cach facuity member. Compar-
able facilities should be provided for both men and women.

SECRETARIALAND CLERICAL OFFICES

Where a college or uaiversity operates an extensive pro-
gram in health education, physical educativn, recreation,
and athletics, one sccretary or clerk-typist for each three
full-time faculty members is considered minimum. Antici-
pated growth should be given careful consideration in facil-
ity planning.

A ceatralized "main office” is generally the rule in admin-
istrative arrangements. However, in large operations, there
is much to be said for dispersing the secretarial and derical
offices according to their functions (e.g., intercollegiate ath-
letics, intramural sports, health education, men's physical
education, women’s physical education, and recreation).
Personnel working in these offices perform, in varying de-
grees, the following duties:

e \dct as recepticnists for students, faculty, visitors, sales-

men, press representatives, and the like

e Take and transcribe dictation, and perform a vamnety

of typing chores

e Receive and redirect telephone calls

® Receive and distribute mail and other communications

e Answer written coiTespondence

® Schedule appointments, and, in gencral, "keep track”

of faculty

e Opcrate a variety of office machines, such as duplica-

tors, mimeograph machines, ditto machines, and com-
puters

e File department papers, cotrespondence, forms, and

other materials

e Transact certain business operations, such as book-

keeping and accounting

e Prepare copies of dass tests and other teaching mates-

ials as needed in courses

e Dispense tickets for spectator events




The secretanial wnd dernad offices sbould be ressonably
prominent and aicessible, but 101 situated 30 asto enwonr
age dudtalicing ard luitering. They should eat as bufer
aress for adividual foculn monbers. The combination
recepuon govm-office arrangement has mudh to commend
it, but there is sume risk that the reception functivn may
make it difficult 1o carry wut the uther necessary duties of
i secretury or stenographer.

Reception roums ur ureas should be lurge envugh tu
accommeodate one caller for each fuculty member whom the
office serves. but should be a minimum of 200 square feet
in size. The reception room should have a4 dignified and re-
laxing atmosphere. It should be separated from the office
employess by a counter or partition, but be constructed to
enable the receptionist to observe those coming into and
going from the reception area. The counter can also serve
as a worktable over which many transactions between the
secretarics and others can take place. Space for such items
as chairs, small tables, and a coat rack is necessary in the
reception area. Carpeting in this area is conducive to quiet-
ness and an air of dignity.

In a larger office, where iwo or more employees are sta-
tioned and the recepiion function is distracting to employees
engaged in other work, it may be desirable to separate the
reception area from that used for secretarial or clerical
vork. In such case, a separate but adjoining office space
should be provided for secretarial or clerical employees.

The secretarial office should provide ample space for a
work desk, filing cabinets, built-in closets or storage cabi-
nets, a typing station, and a worktable or counter. Secre-
tarial and clerical employees should have operating space
of at least 120 square feet per person, exclusive of the recep-
tion and storage areas.

The telephone should be located at the receptionist's desk.
The combination telephone, with telephone-intercom exten-
sion phones to cach office, is recommended. Incoming calls
should signal only the receptionist. She should receive all
calls and route them to the proper person. Faculty offices
should be equippec with extension phones providing inter-
communication and conference features. All telephones
should facilitate privacy and coavenience.

Individval mail boxes should be provided for each key
person in the building. These boxes should be readily ac-
cessible, should be consiructed so that mail and messages
can be casily placed in them, and should provide the pri-
vacy and security normally expected.

WORKROOMS

In smaller administrative suites, a workroom is a neces-
sity. It can house machines, such as duplicators, mimeo-
graph machines, ditte machines, and calculators, and pro-
vide space fer operating them. Shelving for paper storage,
and space for stendl files is desirable. Although the loca-
tion of the workroom is important, it should not occupy
prime space. It should be immediately accessible to the office
workers and close to the reception room. .\ toilet room
with one hand lavatory and one water closet should be ad-
jacent to this workroom.

CONFERENCE ROOMS

At Jeast one conference room should be included in the
plans for a modern physical plant designed to serve the
health and safety education, physical education, recreation,
and athletic programs. Such a conference room should pro-
vide 2 mimmum of 15 square feet of floor space per occu-
pant under peak-load conditions. This room might also be
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used as a stafl lounge. o student faculty meeting soom, a
reading feon., and o film viewing soem. The visaal, ther
mal. and acoustival entitomuent should be balaaced. Aa
cficienay Kichenetie adjucent 1o the conference soum may
Le desired. Chapter 1t conteing fusther details on faculty
luunges.

STORAGE AREAS

An eusily-accessible and secure storage area is desirable
m the admustrative unit. This area should provide sturage
for relutively small. but pussibly valuable, items of equip-
ment and supplics, such as:

e Films » Office supplics
e Books and periogicals e Retainable records and
e Projectors documents

Id=ally, this storage areca should be located so as to be
under the surveillance of the oice personnel.

ATHLETIC TICKET OFFICE

If the facility housing administratire personnel also con-
tains spectator facilities, or serves a spectator ticket-dispens-
ing functicn, this area skould be isolated from the other ad-
ministrative units without losing close coinmunication with
them. It is important that the athletic ticket office serve a
crowd at a contest expeditiously and, in so doing, not dis-
turb the other administrative facilities and functions in the
building. This office can serve effectively as both a working
office and a ticket booth.

The ticket office needs to be planned for a continuous
advance sale of tickets Those coming for service should be
in easy view of the ticket-office personnel. To provide secur-
ity for money and tickets, a vault or safe should be built
into the facility. Drawers for money should be built into the
counter. A glass window wall with speaker openings and
curtains which can be drawn for privacy should be pro-
vided.

FACILITIES FOR GRADUATE ASSISTANTS

Graduate assistants (or teaching fellows) are becoming
more nuraerous on college and university campuses. It is
important that scme plans be made for their accommoda-
tions. Ideally, each should be provided a study or work
cubicle. Privacy and quiet should be prime objectives. The
cubicle should be of sufficient size to accommodate a smali
study desk with drawers and a work chair. If planned care-
fully, individual cubicles of 50 to 70 square feet per person
can provide adequate study and office space. Gooa light-
ing, ventilation, and security are faciors worthy of consid-
eration in plauning. The offices for graduate assistants
should be near the faculty offices.

STUDENT ACTIVITY OFFICES

More ard more colleges and universities are making
provision for such student-directed recreation programs as
sports clubs, intramurals. WRA's, and WAA's. If this is a
policy, offices within the administrative unit should zccom-
modate these activities.

The size of each office should be a minimum of 100
square feet per function assigned. It should be arranged to
house a desk, files, storage, and « telephone.

It should be determined if a regular or a Dutch door
will best serve cach specific office from a traffic corridor.
A workrooa. for mimcographing, sign making, and similar
activitics would be desirable.

These student activities may be more properly grouped
together and removed from other college administrative
activities.




OFFICES AXD ADMINISTRATIVE UNITS

OTHER SUGGESTIONS

The firm of administrative units in hei:lth and safety ed-
ucativn, physical educativn, athletics, und recreation will
vary with the needs of the panticular college ur university.
Some common organizational arrangements which affect
the design of facilities in these areas are as follows:

e The administrauon of intramural athletics can be sepa-
rated fiem other traditional administratiy ¢ units.

e The teacher-education function cun be separated into a
self-contained administrative unit.

o Intercollegiate athletics, with peculiar and distinct func-
tions, often lends itself o a separate administrativ ¢ facil-
ity.

e GCraduate programs in health education, physival educa-
ticn, and recreation can frequently be accommodated

best as a separate administrative unit with a separate

facility. “

o The nature of men's and wumen's physical education
prugrams {raquently requires separate but courdinated
facilities to best actieve their respective purpuses.

e Combinatiuns of the above are sumetimes feasible and
can be grouped in a single facility.

The centralizing of faculty offices may tend tv improve
morale, communications, and unity of parpuse. This may
be¢ of more imponance than separating faculty members
su as to locate them nearer to their teaching stations.

Single offices, even though small, are preferred to shared
offices.

Offices related to health education, physical education,
recreation, and athletics, are comparable to those of other
administrative «<nits of the college or university. Thus, the
same levels of quality are applicable.
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Chapter 13

RESEARGH AND TEACHING LABORATORIES

Rescardh fadlities are becoming increasingly important
in colleges and universities. In the quest for new ideas and
in the tecaamination of old vnes, tescardh play s an snpor
tant role. However, it must be remembered that the acquisi-
tion of rescarch fadilities and equipment does not guarantee
that raluable rescarch will be conducted. Fadilities and
equipsnent arc only tools that must be used in an effecive
manner if meaningful re<ults are to accrue. An inquiring,
vpen-minded attitude must be maintamed or the contribu
tions from the use of research tools will be meager.

It is impoussible to list the research tuols that any one
indis idual irvestigator will want to use in duing research.
A laboratory, in a sense, takes on the personality of the
one who is in charge of the research being conducted there.
The mature investigatur wili very freqaently develop his
own jeseazch equipment o1 modify apparatus already in
existencs. Alsu. the equipment to be used determines to some
extent the facilities in which it will be housed.

The very nature of investigation and investigators de-
mands freedvm to work in almost any directivn. The listing
of facilities and equipment tends to stifie this freedom—to
stereotype the work being done. The investigator himself
is the only person in a position to determine his own inter-
ests and the directions which will produce the most valuable
resul's. Hence, only he can judge what kinds of facilities
and equipment wil! be needed. The strength of rescarch lies
in diversity of approach.

Despite the wide diversity in research tools, there are
some facilities and equipment which are commonly used in
laboratories for research in health. physical education, and
recreation. A list of manufacturers (1ncluding addresses) of
research equipment appears in Appendix .

Some aspects to be kept in mind in planning research
facilities, and how these facilities can be utilized most effici-
ently will be suggested in the first section of this chapter.
The second part contains typical tvpes of laboratories asso-
ciated with departments of health, physical education, ard
recreation, or those which might be expected to be developed
in the future.

GENERAL CONSIDERATIONS

There arc a number of general considerations which will
have an important bearing in determining specific labora-
tory requirements.

AIMS OF THE INSTITUTION

The nature of the edacational institution and its ubjectives
and function will determinc in large mcasure the &3 pe, num-
ber, size. and relative importance of rescatch and teaching
laboratories in the department of health, phy sical education,
or recreation. In junior colleges, or in four-y ear institutions
in which only service courses comprise the department offer-
ings, dabuorate, sophisticated rescarch laborateries will set-
dom, if ever, be required. However, laboratory experience
may be desirable as a part of a Lealth education o other
course. Likewise, some testing equipment may be required
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for wse in the gymnasium or on the playing field. Further-
more, there are liberal ans colleges 2nd other research-
vriented institvtiens whose undergraduate curriculums re-
quire that the student have research experience. In such
insiitutions, it is not unreasonable to expect the department
of health, physical education, or recreation to provide lim-
ited research facilities and supervision of selected rescarch
activities.

In colleges and universities offering prefessional prepara
tion in health education, physical education, or recrecation,
there is, of vourse, a greater need for the development of
research and teaching laboratories. This is particulariy irue
where graduate curriculums exist in these areas. Such facil-
ities are required not only to pruvide experience and train-
ing for students, but alsc to attract and retain capable re-
search scholars. Therefore, it is not possible to decide on a
“per student” basis what kinds of laboratories, or even, 1n
many instances, how many square feet of laboratory space
should be provided. The character of the institution and the
_interest and ability of its faculty must be taken into account
before decisions are made on these matters.

TEACHING AND RESEARCH LABORATORIES

In the early stages of professional preparation of students
in departments of health, physical education, and recreaticn,
small research laboratories served as teaching laboratories
in the conduct of various undergraduate and graduate
courses. It is still necessary and desirable to use research
laboratories for presenting occasional demonstration ex-
periments in the teaching of classes. However, this cannot
be a frequent practice in a productive rescarch laboratory,
especially when the classes contain more than just a few
students.

Separate teaching laboratories should be provided tc
handle laberatory sections of various courses. There is no
reason why the same teaching laboratery cannot be utilized
for conducting some of the laboratory sessions in a variety
of courses, including tests and measurements, physiology of
exercise, ana biomechanics. At least ore such teaching lab-
oratery should be available which is equipped with station-
ary lab tables containing gas, water, and electricity. Hoods
for the Bunsen burner, cebinets for storing small pieces of
equipment, and a cornecting supply room are also essen-
tial. Closed-circuit television receivers are desirable. The
iaboratory can be designed to accommodate equipment used
in conducting experiments with animals and human beings.

Frequently, the teaching laboratory can be equipped with
durable, mexpensive, and easily-serviced apparatus where
students can carry on experiments individually or in small
groups. While such equipment may not provide the degree
of precision expected of sophisticated research apparatus,
it is generally accurate enough to present desirabie princi-
ples. A space of approximately 1,000 square feet, with a
12-foot ceiling, is generally large cnough to accommodate
a class of 20 students.

WE I § o et S
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A small gymnasium of approaimately 2000 square fea
or more, with a ceiling height of 24 feet. may function as
another teaching laboratory fur cunducting other kinds of
experiments. This facility is useful fur instructional pur-
posss and for th> student t~ guin experica~e¢ in administer
ing tests and taking measurements. Such a facility should
be free of obstructions su that fitness or sports tests may
be safely administered. Walls should be flat, without urna-
mentation or equipment, to permit wall-vcolley tests to be
conducted. Such items as chinning bars, mats, und volley-
ball standards should ke available for administering a wide
variety of sports and other tests.

As the fields of health, physical education, and recreation
advance in maturity as disciplines, it is probable that lab-
oratory experience will replace some of the course lectures,
particularly in courses at the graduate level. This will in-
crease the need for teaching labs as well as research labs.
Graduate siudents should have considerable laboratory ex-
perience before they embark on the collecting of data for
the writing of a doctoral dissertation.

INDIVIDUAL LABORATORIES

Several forces are acting to accentuate the role of the
research investigator in colleges and universities. The avail-
ability of funds, greater specialization, increased research
encouragement from the administration, and competition
for university faculty have all had a positive influence on
the place of research. The recent interest within the fields of
health, physical education, and recreation in developing a
body of knowledge, and the development and expansion of
graduate programs in these ficlds have also created a great-
er demand for research facilities and trained investigators.

A few years ago, there was rarely more than one faculty
member in these fields engaged in rescarch, even in large
departments or schools. The picture is changing so rapidly
that now a sizable proportion of some faculties are doing
research—sometimes several facuity members sharinga com-
mon interest or specialty. This is similar to coaditions
which have existed for some time in many other disciplines.
Provisions must be made for this development.

It should be recognized that often each investigator will
require a laboratory cr research facility for his own use,
even though it may be modest in scope. Investigators who
are likely to make the greatest contributions in research are,
for the most part, independent thinkers, and must function
on their own much of the time. This is not to imply that the
investigators should not be expected to share major facili-
ties, expensive apparatus, or supporting services. But each
*cook” can be expected to desire at least 2 small “kitchen” of
his own.

Joint appointments, in which a faculty member hoids an
appointment in more than onc department, are increasing
in number in departments of health, physical education,
and recreation. Provisions sheuld be made for som:e faculty
members to do research in other departments, and, con-
versely, members of other departments may be expected to
use some of the health, physical education, and recreation
research facilities.

A relatea development is the organization in many large
universities, of centers w1 institutes for research whick cut
across departmental lines. There are a number of advan-
tages to such organizational sctups, incliding the cross:
fertilization of disciplines ard the sharing of elaborate facil-
ities and expensive apparatus. In the planning of research
facilities for health, physical education, and recreation, the
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existing as well us the proposed institutes on the campus
sheuld be investigated.

SERVICE FACILITIES TO BE SHARED

Although there is @ need for individual research labora-
tories, sume acilities lend themselves to shared use. A work-
shop supervised by a cupable machinist or other skilled
worker is an essential ancillary facility in institutions where
considerable research is being conducted. If the research
productivity of the health, physical education, and recrea-
tion unit is sufficiently great, there is justification for hous-
ing and supporting this type of ancillary facility in this
unit. If, however, research and laboratory teaching is done
on a smaller scale, the facility may be shared by other
units in the college or university, or such services may be
purchased as needed.

If a workshop is planned, 110v and 220v electri. .ur-
rent with good ground connections should be made avail-
able. Oversize doors should be provided as well as a good
ventilation system so that sawdust and other pollutants will
not become a hazard or annoyance. Cupboards with locks
should be in a:nple supply to store hand tools to prevent
their being stolen or misplaced. Since considerable noise
may be generated, the workshop should be isolated from
other facilities where quiet work is being done. There should
be a minimum of 80 footcandles of light on the task being
performed. The room should be at least 560 to 600 square
feet in size, with a ceiling height of 12 feet.

Another unit which lends itself to shared use is a data-
processing center. This may be a small zoom housing a few
desk calculaturs which are available for use by various
faculty members, graduate or undergraduate students, and
nonacademic personnel. On the other hand, the facility may
be expanded to include card punching and sorting equip-
ment, tabulators, collators, and magnetic or punch-tape
equipment. There may also be computer consoles which
connect by telephone or other lines t¢ a large centraiized
computer on the campus, or even at other institutions. Com-
puter consoles located in various buildings on the campus
will be the most common way of providing computer ser-
vices at large universities. Punch cards or tapes will not
have to be transported across the campus with the use of
this arrangement.

negional electronic library services are being pianaed
for various locations in the Uhnited States. Provisions should
be made for making use of this service.

The installation of punch-card and cumputer equipment
requires the installation of large electrical conduits, good
ground connections, and ove:size doors. A great deal of
heat may be expected to be generated by the elearonic
cquipment, so some mecans of dissipating this heat will be
required. Space should be provided to permit direct access
to cach piece of equipment for servicing. Since considerable
noise is developed when data-processing cquipment is in
operation, acoustical treatment of ceiling and walls is es-
sentie.. The division of the area into smaller icoms with
soundproof walls helps reduce tiie noise problem.

Other specific facilitics may service a numker of investiga-
tors. For example, the cost of such facilitics as an environ-
mentally-controlled treadmill reom, or hot or cold room, ot
a barometric chamber is generally so high that only one
such facility may be available ia one institution, and thus
must be shared. A photography dark room, which is an
essential provision for a biomechanics laboratory, may also
be needed by other scientists using a photographic recorder,
or by someone teaching or doing research on posture.




The dark rvom, for vbvious reasons, should not have an
outside wall with a window. Therefure, guod forced ventila-
tion 1s essential. The room should be provided with run-
ning water, sinks, ample wall cupboards, and a generous
supply of duplex electrical outlets (110v ). The recummended
room size is 225 square feet o1 more, with a 12-fuut ceil-
ing.

gA number of researchers wnd teachers have need for
graphic services for preparing materials for publication, for
presentation at meetings, and for instruction. The iypes of
cameras should be provided which can produce a 3-1/4" x
4* slide 1n a matter of a minute or two at little cost. Dupli-
cating equipment may also be housed in this facility.

If the needs of the department are sufficiendy large, a
fulltime or part-time person may be required to prepare
graphic materials. A room used for this parpose should be
well lighted —a minimum of 80 footcandlesis recommended—
and should have large wall cupboards for storing drafting
and some camera equipment. A room with a minimum of
400 square feet and a 10-foot ceiling heignt will provide
sufficient space for the usual requirements of this facility.

SUGGESTIONS FOR PURCHASING EQUIPMENT

The manufacturing of research equipment has become a
very competitive business. As a result, there is frequently a
variety of the same kind of equipment available. Before
purchasing larger expensive units, it is worth the time and
effort to investigate carefully the various makes. The annual
meetings of professional societies generally include exhibits
by manufacturers of research equipment appropriate to the
particular area of investigation. For example, equipment
and installations used for research in biological or health-
oriented laboratories are exhibited at the 2annual meeting of
the Federation of American Societies for Expezimental Biol-
ogy.

In considering particular pieces of equipment, vne should
consider: (1) whether students are te use the equipment,
(2) what service the company is willing to provide and
where the service centers are located; (3) whether the equip-
ment is electronically compatible with other equipment now
in use or contemplated (often it is moze economical to pur-
chase units that match others from the same company so
that the responsibility for servicing them rests with one com-
pany); (4) what power supply is needed; (5) ease with
which the instrumen: may be calibrated; (6) portabiity of
the equipment; (7} initial and annual servicing cost; and

(8) noise, vibration, and heat generated by the equipment.

Unbiased answers to many of these questions can some-
times best be found by having discussions with other scien-
tisis who have used such installations.

OFFICE SPACE

Individual offices for the various faculty members and
graduate students involved in research should be located
convenient to the various laboratories. The installation of
one or more rooms to be used for quiet work (e.g., calcu-
lating or reading) is helpful.

MOBILE LABORATORY

It is a basic axiom in research that data should be col-
lected from a representative sample of the population to
which the results are ultimately to be applied. For the sake
of convenieace of graduate students and professors, college
freshmen have become the greatest tested population of the
country. However, if educators are to learn about ten-year-
olds, it is generally necessary to study and test ten-year-
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olds. It is often more cunvenient o take research apparatus
to the schools, camps, YMCAs, and other agencies than to
bring the subjects to the laboratories. Hence, in planning
research facilities, serious thought should be given to the
development of a mobile laboratory. The trend to eliminate
laboratory schcols makes the consideration of a mcbile
laboratory more urgent.

Trailers, campers, trucks, and other vehicles—even rail-
road cars—have been converted into mobile laboratories.
Often the use of o feld generator is necessary to provide
current for operating mobile-laboratory equipment. It is
surprising how much equipment can be compactly installed
in a mobile facility.

SPECIFIC LABORATQRY FACILITIES

The informaton about laboratories listea in this section
comprises only suggestions of how research facilities might
be organized. Obviously, the character and organization of
the institution itself wili be an important factor in determin-
ing how facilities are to be organized and administered. In
one institution, for example, health education may be the
responsibility of a Schoo! of Health, Physical Education,
and Recreation. In another, it may be the responsibility of
the School of Public Health. In one university, exercise
physiology is taught in the Department of Physical Educa-
tion. In another, this responsibility rests with the Depart-
ment of Physiology.

MEASUREMENT AND EVALUATICON

Much of the so-called practical or applied research will
be conducted in the gymnasium, swimming pool, and other
indoor and outdoor activity areas. This means that in order
to utilize measurement and evaluation equipment effectively,
the regular activity areas must be planced and constructed
in suck a manner as to facilitate the ccnduct of research.
For example, many skill tests are administered with the use
of some type of wall volley as a part of a battery to meas-
ure skill in a certain activity. Therefore, it is important to
construct the walls of a gymnasium so that present tests as
well as those developed in the future may be utilized.

Consideration should be given to the attachment of spe-
cial equipment io walls and ceilings, such as jump boards,
ropes, and strength-measuring devices. Grids could be paint-
ed on the walls of the gymnasium as well as on tae wall
of a diving well in the swimming pool in order to measure
distance and height when analyzing movement.

Much of the research equipment 1eeds t¢ be portable so
that it can be moved to the action areas. This means that
proper electrical outlets and suitable acoustical treatment
of these areas must be planned for in advance.

These laboratories will contain the equipment that will
be used at the elementary, jurior, and senior high school
levels. Physical education teachers at these levels should
be encouraged to make use of some of this equipment on
the job. _

The following items of equipment are representative of
the kind used in this type of laboratory:

e RGS equipment o Sliding calipers

e Sphygmomanometer @ Minnesota Block Test

e Stethoscope e Tensiometer

e Audio-electronome e Back and leg dynamometer

e Visual-electronome e Electric chronometer

e Mechanical metronome e A video-tape recorder with

e Chest calipers (small) playback attachment

e Purdue pegkoard e Skinfold calipers
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e Linceln Osererrkr test & Elgin exercise table
kit » Stop watches (100th of 2
o Slide rules second )
e Stadiometer ¢ Multiple angle testing unir
e Automatic performance e Storage cabinets (adequate
analyzer for equipment, metal, 18" x
e Hand dynamometers 36", with locks)
e Muscle tonometer

An instructional laboratory in the elementary school
should contain facilities and equipment which could be
used to provide opportunities for the development of the
child's body from the waist up, and, at the same time, be
used to measure his ability to lift his own weight, as is
done in chinning or climbing. The following pieces of ap-
paratus are suggested:

e 4 pairs of climbing ropes

e 4 pairs of climbing poles

e 4 pairs of swinging rings

e 1 wall adjustable horizontal

ladder

e 1 set (3 sections) of stall

bars

These pieces of apparatus will provide repeated opportuni-
ties for a class of 32 children to participate within a period
of 25 to 35 minutes.

BIOMECHANICS (KINESIOLOGY)

There are many areas in the field of biomechanics in
which research may be conducted. The type of research
may range from cinematography to human engineering.
If there is a physiology-of-exercise laboratory available, ex-
perimentation may take place in which the equipment from
this laboratory is utilized jointly with the exercise physiol-
ogist, or used separately by the kinesiology researcher.

In cinematographic research (especially time lapse and
high speed), a room 30' x 30', with a ceiling height of at
least 24, is a necessity. Overhead, side, and beneath grid
screens are needed. Special cameras whose speeds vary from
48 to several hundred feet per second are useful. Special
film readers and projectors should be provided in order that
accurate measurements may be made. The use of special
mirrors to reflect images is also recommended.

Equipment representative of the type used in this kind of
laboratory is as follows:

e Polaroid land camera (motor-driven)

e Bolex and Kodak reflex camera (motor-driven)

e High-speed camera (motor-driven)

e Stroboscopic equipment (including single and multi-

flash units with strobolume and strobetac parts)

e Graphic view camera for use with stroboscopic equip-

ment

e Force plates

e Multichannel recorder with high frequency response

e 35 mm reflex camera

e Video-tape recorder with two channels and with play-

back . apacity

e Strain gauges and associated equipment

e Oscilloscope

e Electronic counters

o Amplifiers

e Two metal storage cabinets (approximately 18 deep

by 36" wide) with locks

e Turntables

e Bzlometers

» Reaction measuring devices

o Taxivometers

e Sargent jump and reach boards

e Anthropometric devices

e Electromyograph facility (Ir addition to clestrodes

and a multichannel recorder with appropriate ampli-
fiers, the room wili normally have to be enclosed with
copper screening or other material to eliminate electri-
cal interference. )

Special simulated game areas may be constructed so
that a true picture of a performer in action may be studied.
This may mean that a miniature running track is devel-
oped, as well as other similar replicas of playiug areas.
Nets and other devices may need to be used to catch ob-
jects or to prevent them from traversing the custumary
distance.

PHYSIOLOGY OF EXERCISE

In planning facilities for research in the area of physiol-
ogy of exercise, it is well to anticipate that research with
animals as well as with human beings may be conducted.
Although most of the interest of physical educators is in
applied research in which human subjects can be used,
nevertheless, much valuable work can be done inexpensive-
ly with dogs and smaller animals. Equipment is available
for exercising many kinds of animals. The effects of either
forced or spontaneous exercise may be studied. Some sug-
gestions for facilities in this area are given below.

EXERCISE ROOM (HUMAN BEINGS)

An area of at least 40' x 40', providing a mirimum of
1,600 square feet of space, should be provided for the ex-
ercise room for human beings.

The most popular methods of standardizing exercise in
human beings are as follows: (1) by means of a motor-
driven treadmill, bicvcle, or other ergometer; and (2) step
tests of various kinds. The exercise room should be large
enough to accommodate all of the needed equipment. There
should be space for five technicians as well as for scientific
instruments (e.g., a Tissot tank).

Since some noise and vibration result when the tread-
mill is operating—and some treadmills are quite heavy—it
is well to locate this room on the ground floor, with provi-
sions for reducinyg noise. The treadmill should be installed
in a pit (and even on a pad to help further reduce noise),
if possible, with space in the pit for servicing.

The room should be air-conditioned, with control over
temperature within a *1-1/2 degrees Fahrenheit, and con-
trol over humidity of +5 percent. Electric current (110v
and 220v) should be supplied through numerous outlets.
A large thermopane observation window should also be
installed.

A room 20' x 25', with a ceiling height of 12 feet—to
aliow for waiking, running, or riding a bicycle up a grade
on the treadmill—is generally sufficient. If the treadmill is
not installed in a pit, the ceiling may- have to be higher.
It is usually desirable to have connecting cables, including
voice communication, to space adjoining the exercise room
so that desirable data can be recorded outside the room.
The kinds of equipment found in the exercise room, in ad-
dition to exercising apparatus, might include:

« Multichannel paper o Telemetering apparatus

recorder e Electronic gas analyzers

e Tape recorder (multi- e Douglas or metecrological
channel) bags ’

e Gas meters e Barometer

e Cot




ANALYTICAL ROONS

The number of analytical rooms will depend upon the
eatent of the rescarch being conducted and the number of
investigaturs iy olved. These rooms should be o minimuin
of 20" x 207 cach, with a ceiling height of 10 fect. They
should be air-conditivned and should contain the benches,
cabinets, siuks, fume hoods, and air, gas, and eectrical-
current supplies wsually found in laboratories of this ty pe.
The ty pical kinds of cquipment used in these roums indude.

e Chemicul gas analyzer 9 Centrifuge

e pH meter o Microscope

e Analytical balance e Autoclave

o Still o Glassware

e Spectrophotometer e Bunsen burner

o Refrigerator or freezer e Desk calculator

ANIMAL EXERCISE RUOM

This room should be similar to the exercise room for
human beings except that it may be smaller—300 to 350
square feet, with a 10-foot ceiling. Treadmills for exercising
dogs or smaller animals are no larger than half the size of
human treadmills. Ventilation chould be adequate to mini-
mize odors and to discharge air. This air should not be
permitted to circulate io other rooms. Terrazzo or other
suitable floor surface, with ample drains to faciiitate clean-
ing, should be provided. The equipment to be used should
be similar to that found in the exercisc room for human
subjects.

ANIMAL HCUSING ROOXS

Cages for small animals should be m racks on casters
to facilitate their transfer 1o a steam room. The steam room
for cleaning cages should be on the same level and as close
as possiole to the housing room. The animal rooms should
all have adequate ventilation to minimize odors, and the
air shouvld not be recirculated to other areas. The rooms
should be air-conditioned and without natural light. Lights
should be vaporproof, and automatic light control should
be available. The electric current supply to this room, as
well as to refrigerators and freezers, should be connected to
an alarm at the plant department sc that if a power fiilure
occurs, this will be known immediately. An automatic re-
corder for continuous recording of temperature and humid-
ity should be installed. Terrazzo or other suitable floor sur-
face with adequate mudcrock drains should be provided.
All surfaces should be glazed, ard there should be a sill
cock for hosing down the room. Only food, water, cleaning
supplies, a scale, and a few other picces of equipment are
normally kept in the animil housing room.

ADDITIONAL FACILITIES

In many departments, additional major facilities may be
required. Because research in exercise physiologv is closely
related to research in environmental physiology and nutri-
tion, the following facitities may be needed:

e Barometric chamber (with space for controlled exer-

cise)

e Hot room (with space for controlled exercise)

e Cold room (with space for controlled exercise)

e Diet kitchen

e Flow through water tank for studying energy metab-

olism during swimming and rowing

e Isotope storage, handling, and counting equipment
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MOTOR LEARNING AND PSYCHOLOGY OF SPORTS

Much of the rescarch equipment found in psychology,
physiology of exercise, and kinesiology (hiomechanics)
luboratories can be utilized in conducting research in motor
learning and psychology of sports. However, it is necessary
to have a separate room or facility, atleast 30' x 30, with
a 12-foot ceiling.

The arrangement of the equipme:t in the rovm will de-
pend on the research underway at the moment. In any
event, the clectrical devices that are used should not be con-
stantly moved or they will become unusable.

Some of the equipment which might be included in a lab-
oratory for research in motor learning and psychology of
sports is as follows:

¢ Multichannel recorders e Electronic kits

o Standard clectric clocks e Audio amplifiers

e Interval timer ¢ Microphone

e Steadiness units e Audio oscillator

e Muscle stimulator @ Oscilloscope

e Electronic counters e Telemetry transmitter

e Variable power supply e Telemetry receiver

e Voltage stabil'zer e Magnetic tape recorder

e Battery charger ¢ Storage cabinets (metal,

e Secashore test with locks)

HEALTH EDUCATION

Some specific research facilities should be provided for re-
search in health education. The following are recommended:
e A room for plant and animal feeding experiments (500

square feet):

Some natural sunlight (not for animals)
Special humidity and temperature control, and exhaust
ventilation ( elimination of animal odors)
Cages (for small animals and/or birds)
Sink with hot and cold water
Refrigerator (for storing isotopes and biologicals)
Steam room for cleaning cages
e A laboratory room and workroom (with sink, running
water, gas, and electrical supplies; air-conditioning with
humidity control:
Storage cabinets (two or more, metal, with locks)
Refrigerator with freezer to O°F.
Incubators (bacterial style, egg)
Food scales (grams) and animal scales up to 10,000
grams
Glassware (beakers, flasks, test tubes, racks, etc.)
Binoculars
Balance (analytical) scales (automatic type)
Gas burners (Bunsen)
Digestion flasks, etc.
Autoclave (sterilizer)
e Storageroom (300 square feet) should house:
Specimen cabinets
Teaching aids
Large (flat) map cabinets
Bookshelf-type cabinets
Cabinets (with glass doors and locks)
Closet space (for skeleton, etc.)
Old equipment which may be modified for new experi-
ments
Experimental teaching aids (mannequins, skeleton,
models, charts, motion-picture projector, overhead
projector, and opaque projector
Film strip and slide projector
Microscope (with turntable and amplifier)
Micro-projector




RESEAKCH AND TEACHING LABURATORIES

Vision and hearing test eguipment
X-ray film viewer
e Small classrum to seat 24 (with observation deck pro-
viding une-way visiun)

SAFETY EDUCATION

Many institutions have special facilities fur rescarch in
safety education. Some recommended facilities und equip-
ment items are as follows:

e Simulator laboratory (605 square fect ):
Aetna Dnivotrainer
AAA auto trainer
Driver trainer
e Psychophysical testing laboratory (720 square feet) for
testing:
Visual acuity
Distance judgment
Field of vision
Color vision
Night vision
Glare vision
Glare recovery
Reaction time
Steadiness test
e Safety Education Laboratory (300 square feet):
Equipment for testing:
Protective devices for industrial accident prevention
Protective devices for use in physical education, ath-
letics. and recreation

Maltiple-cur offestrevt driving range (at Jeast 350" x
45115 see Figure 40)

RFECREATION

The research lacilities of other disciplines. such us those
of psvchulogy wnd suciclogy. should be made avaiuble for
use oy the recreation-department psrsonnel. However, 5t is
recommended that a special camp site. where experimenta-
tion with human subjects may be cunducted. be developed
by the college or university. Studies of plant life and soil
conditions may also be made 2t such camp facilities.

Compuiter facilities should be utlized by the graduate
students 2nd faculty of the recreation department. Thera-
peutic reureation rescarchers should utilize the research
fucidities of medical schools, as well as thuse of state and
local hospitals. The establishment of model community
zenters and playgrounds on the campus could provide ideal
settings for rescarch being conducted on leadership and
program problems.

HISTORY AND SOC12LOGY OF SPORTS

Littie in the way of special facilities is recommended for
research in the history and sociology of sports. In addition
to office space, research workers in this area might require
rooms for the siorage and use of manuscripts, rare books,
tapes, and video-tape collecticns. Reproducing equipment
and microcard or microfilm readers might also be needed.
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Chapter 14

ON-CAMPUS AUXILIARY AND DECENTRALIZED
FACILITIES

One of the problems generated by increasing enroliments
in colleges and universities is the shortage of physical edu-
cation and recreation facilities for use by the large number
of students living on the campus. Experience;  °.uwn that
it is most difficult, if not impossible, to include enough
space in the regular physical education and recreation facil-
ities to accommodate all students who want to use these
facilities. Various methods of solving this dilemma have
been attempted by different institutions, and there has been
some success in alleviating the problem.

As student populations increase, a degree of deceniraliza-
tion and utilization of auxiliary resources becomesnecessary
in many aspects of campus life. This is particularly applic-
able to student housing, food service, classroom space, and
recreation facilities.

When planning for the health, physical education, and
recreation needs of college students through auxiliary and
decentralized facilities, it is recommended that planning com-
mittees or coordinators:

¢ Consult with members of the health, physical education,

and recreation departments in the early planningstages

e Emphasize the need for instructional and recreational

facilities for college students

e Establish justification for the decentraiization of facili-

ties

e Develop specifications for the design, layout, and loca-

tion of facilities

e Plan appropriate provisions for the use and accessibil-

ity of facilities for both men and women in coeduca-
tional housing units

o Identify those areas specifically designed for the ex-

clusive use of men or woren (e.g., weight-lifing rooms
for men)

e Establish procedural policies which will provide opti-

mum opportunities for the growth, development, and
happiness of students

STUDENT-UNION BUILDINGS

One of the first concepts to illustrate the utilization of
auxiliary facilities for recreation and other student services
was the student-union-building concept. Most institutions of
higher learning now consider a student-unior building an
essential aspect of the campus building complex. Facilities
in these buildings provide an avenue for student participa-
tion in a wide range of recreational activities, and serve as
a supplement to similai facilities ordinarily included in cen-
tralized gymnasiums, field houses, and similar areas. Since
administrators of union buildings are convinced of the im-
portance of previding a variety of recreational facilities for
college st::dents, this aspect of the union program will likely
be expan-ed rather than zuiiziled in future planning.
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RECREATION BUILDINGS

Another concept involving the utilization of auxiliary
facilities, which has been implemented on some campuses,
is the construction of a building primarily intended for the
development of recreational and intramural activities for
boih men and women. Most institutions providing instruc-
tional programs in health education, physical education,
and recreation, in addition to recreational and intramural
activities, will find such a building an important adjunct
facility.

Where adequate instructional facilities are available else-
where on the campus, the use of the recreation building for
instructioral purposes may be very limited. If such a build-
ing is used primarily for instructional purposes, there
should be some unassigued space available for recreational
use by students during all periods of the school day.

Figure 41 shows the floor plans of a recreation building.

LIVING-LEARNING CENTERS

A recent trend *n educational practice is to create separate
college or university vnits where sections of a larger student
body are grouped together according to classes, study con-
centration, intellectual interests, or other means. Students in
these smaller units are usually housed together, separate
from other studeats or the campus. Provisions for class-
rooms, laboratories, and other facilities necessary for imple-
mentation of the teaching-learning process are included in
this homogeneous complex, which may be described as a
college within a college.

When such complexes are planned, it is essential that
attention be given to student needs for instruction in physi-
cal education activities and for opportunities to pursue
recreational interests. The administrative policies for the
operation of these units usually imply complete self-contain-
ment, so it is important that physical education and recrea-
tion facilities be included as an integral part of the complex.
Since use of these facilities will be limited to instruction and
recreation, with no requirement for spectator space, certain
economies can be effected in building costs.

Facilities in these centers should include those listed below
for dormitory complexes, pius those necessary for the im-
plementation of a complete program of health, physical
education, and recreation for all students residing in the
center. Standards governing the construction, size, and num-
ber of these facilities are included elsewhere in this Guide.

DORMITORY COMPLEXES

Another situation which creates problems is the increas-
ing tendency to develop housing units, - r complexes, at the
edge of the campus, far removed from existing physical
education and 1ecreation facilities These residence units,
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sometimes housing several wopsand stadents, illustrate
cleurly the need fu provide a variay of recreativnal-aetivity
areas which are eusily accessible to the resident siudent.

When plaining domitury complexes, carcful attentivn
should be piven tu the provisivn of adequate recreational
facilities, both indvor und vutdvor. The plunning shuuld
include the designaution of space to be reserved und develop-
ed in wurder 1o meet adeguately the present und fruure needs
of students aiving in the residence units. When existing
housing units have inadequate provisions for recreatiunal
facilities, it may not be pussible tv provide udditivnal in-
door facilities. In such instances, consideration should be
given to the development of outdoor facilities on nearby
outdoor space that may be available. Listed below are sug-
gestions for facilities, both indoor and ovtdoor, which
should be included in cunnediion with housing complexes.

OUTDOOR FACILITIES

The folluwing outdvor facilities should be provided for
dormitory complexes:
e Paved multipurpose area, 60" x 120°, for each dormi-
tory and equipped as follows:
Painted lines for basketball, volleyball and other
court games
Basketball goals and backboards
Sleeve inserts for poles to support nets
Rebound backboards or rebound nets
e Turf playing field, 260" x 360, for soccer, touch and
flag football, and softball :
e Battery of four to six tennis courts located within easy
access of housing units
¢ Outdoor picnic, relaxaiion, and sunning areas which
provide:
Paved area for shuffieboard; turf for such activities
as croquet and lawn bowling
Picnic tables, and fireplace equipped with cooking
facilities
Area for sunbathing and relaxation
Sheltered area for patio and benches

IOk AND UNILERSTDY FMIALTIES G aDE

INDOOR FACILITIES

The fulluning indvor fasiliies shuuld be included in each
dt:armi!m}';

e Game roums fur billiards, sable tennis, shuffleboard,
and table games

e Large unubstructed area suitable for such activities as
dancing. mixers, and the showing of movies

e Lounge und reading rooms

o Weightlifting and exercise rooms

# Storage roem for equipment for games and sports

GUIDE LINES FOR PLANNING RECREATIONAL
FACILITIES IN DORMITORY COMPLEXES

e Standards governing construction of these facilities
should conform to those included elsewhere in this
Guide.

o Facilities should be located near housing units. within
easy reach of the students.

e Facilities should require a minimum of maintenance
(e.g-, use of praved materials and artificial turf where
feasible).

e Facilities should be available for student use during
evening as well as daylight hours. This suggests ade-
quate lighting equipment supplied with automatic tim-
ing devices which are also subjéct to manual control.

e Equipment for use at these facilities should be housed
nearby and be readily accessible to students at all
times.

« If reservations for use of facilities are necessary, they
should be easily arranged for by the student at the
housing center where facilities are located.

e Use of the facilities should be limited to the college or
university student and not be open to the general pub-
lic, except during vacation or other periods when the
students are not in residence.

e In general, these facilities should not be used in or-
ganized or instructional programs unless such pro-
grams can be arranged so as not to interfere with stu-
deut use of the facilities during leisure hours.

o These facilities should be so arranged that supervision
can be kept to a minimum.

e Dormitories housing married couples should have
playground space equipped with play equipment appro-
priate for use by children of all ages.
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Chapter 15

OUTDOOR EDUCATION AREAS AND FACILITIES

The increasing interest in outdoor educativn has signifi
cant implications for college and wniversity curriculums.
This interest has resulted in an unprecedented need for more
adequate land areas and facilities to supplement the existing
physical resources of a campus complex.

Outdoor education, as currently cenceived, is 2 means of
curricullum enrichment and program improvement through
the use of the outdoors and natural resources. It is multi-
disciplinary in character, cutting across many subject-matter
areas and activities. In its broadest sense, outdoor educa-
tion encompasses the use of the ovtdoors as a laboratory
for leamning and for acquiring the knowledge, skills, and
appreciations necessary for the enjoyment of the outdoors in
the constructive use of leisure time. The outcomes represent
many of the objectives of education through a deepening of
perception relating to human and natural resources.

In planning areas and facilities for outdoor education in
colleges and universities, consideration should be given to
the wide variety of functions of institutions of higher educa-
tion to which outdoor education can contribute. These in-
clude the curricular offerings in many disciplines and activ-
ities, teacher and leadership preparation, campus recreation
and continuing education, and educational and recreational
services to the college or university community.

The outdoor education areas and facilitics described
herein are integral parts of the large college or university
campus and constitute a complex which will serve the edu-
cational programs of the individual schools and depart-
ments therein. The responsibility for the planning and ad-
miristration of an outdoor education complex may be under
the jurisdiction of one school or department, or may become
the responsibility of several schcols or departments.

In addition to areas and facilities owned by the college
or univessity, there arc many lands and structures, public
and private, which can and should be used to supplement
the teaching resources of the institution. Plans for develop-
ment should consider future growth in outdoor education.

RESIDENT CENTERS FOR
OUTDOOR EDUCATION AND CAMPING

The resident outdoor education center operated by a col-
lege or university serves many areas of the total curriculum.
Such a center can provide the facilities for meaningful ex-
periences in the techniques of teaching in outdoor settings.
Students preparing to teach can be provided with oppor-
tunities for broadening their understanding of conservation
and utilization of natural and human resources.

The resident center should be used to prepare fuiure
camp leaders and outdoor recreation specialists. It should
also be utilized to enrich the curriculum jn the areas of the
natural resources, social sciences, and special education.
In order to make the program fully practical and meaning:
ful, children ffom tl'e campus laboratory school, o1 public
schools within reasonable distance from the campus, should
be in attendance with the college cr university students.

ERIC
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Otherwise, the advautages of such unique laboratory exper-
iences are not fully realized.

SITE CHARACTERISTICS

When a site for an outdoor education center is consid-
ecred, the program and ultimate utilization of the area
should be factors of prime importance. Because of the diver-
sification of cutdoor 2ducation programs, the multiple-use
aspect should receive serious consideration. It is quite pos-
sible that an outdoor education center may serve for public
school outdoor education, ‘collc%c outdoor education classes,
children's summer camping, family camping, therapeutic
camping, and camping for older adults. The site should
have potentialities for the establishment of a physical plant
that might meet all of these purposes and interests.

Another consideration must be the maximum number
to be served at any one time. Most centers are designed to
serve 150 or more participants. The site, accordingly,
should contain at least 150 acres, since "an acre per par-
ticipant* is a sound guide in the selection of an outdoor
education center. This guide might be waived if the land
under consideration is immediately adjacent to a large tract
of public land whick would be utilized for program pur-
poses.

Any site which is ultimately selected for the establishment
of a resident outdoor center should possess special features.
If any of them is lacking. the achievement of a compleie

rogram might be seriously hampered, or the health, wel-
Fare, and salety of the participants might be compromised.
It is, therefore. imperative that any site under consideration
possess the following characteristics:

o Sufficient isolation to provide a degree of privacy and

serenity

o Reasonable accessibility to established roads, enabling

year-round use _

e A minimum of natural and man-made hazards

e A variety of native vegetation, including woodlands

¢ Rolling terrain with some open fields

° Wildli?e habitat that can be maintained with good

management

e Accessibility to a pond, lake, stream, or seashore

e Natural areas that may be developed for scientific

study and exploration

e Soil conditions that will permit adequate drainage 2nd

adequate sewage disposal

e Accessibility to a sufficient and safe water supply

e Proximity to adequate hospital services

SELECTING THE SITE

Selecting a site for the establishment of an outdoor center
is a difficult task. Prior to the ultimate decision, competent
camp planncrs, architects, engineers, and program special-
ists should be consulted. Maps and aerial surveys should
be used, and 4 ten-year weather map shold be reviewed




in order to determine the climatic cunditivns that cau be
expected. The possibility of encroachment from futere de-
velupment of surrounding areas shuuld alsu be cunsidered,
and a buffer zone should be included in the finul purchie.
The duffer zune should comprise a strip approximately 500
feet wide, running around the entire perimeter of the pro-
perty. This strip would never be developed to any degree
and would serve as a natural barrier to the encrvachment
of unsuitable developments.

Whenever possible, existing public lands should be used
for the development of an outdoor education center. Muny
states permit colleges, school districts, and other govern-
mental agencies to use state-owned lands for educational
purposes. If such land is not availabls, then the possibility
of purchasing land immediately adjacent to public land
should be explored, since the educational potential would
be enhanced through utilization of this public land in the
program of the outdoor education center.

Prior to the final selection of a site, all potential users
of the site, including school officials, youth-agency officials,
and community recreation officials, should be consulted. It
is well to be liberal in the determination of acreage to pur-
chase, to allow for program expansions whick may not be
included in the first plan but should be anticipated in a
master or long-term plan.

PLANNING THE LAYOUT OF THE CENTER

There is need for intensive study in the planning phase
of any outdoor center. Good planring in the initial phase
will ultimately mean better facilities, a considerable saving
in both effort and cost, and better use for the center. The
paramount considerations in planning should be: (1) the
programs to be conducted; (2) the age and sex of partici-
pants in the various programs; and (3) the educational and
recreational potential which the site offers. Consideration
should also be given to the following: (1) roads and trails;
(2) the location of major buildings, especially those requir-
ing a water supply and sewage disposal; and (3) accessi-
bility to water for educational and recreational purposes.

CONSTRUCTION OF FACILITIES

After the architect has beea decided upon, considerable
time should be spent in deciding on the type of facilities that
will ultimztely be constructed. Wherever possible, natural
materials should be used, and the buildings should be de-
signed and constructed so as to blend harmoniously with
the natural setting. Nearly all of the standard building ma-
terials can be used to produce an attractive building which
will blend in with the natural area. In selecting the ma-
terials for construction, those requiring the least amount of
year-round maintenance should be carefully considered.

Prior to actual construction, a master plan of the total
area should be formulated. Even if insufficient funds Er&
vent the construction of all desired facilities during the first
building phase, all potential buildings should be located on
the master plan, and, wherever possible, a scale model of
the total outdoor educaticn center should be developed. Al-
though this planning is sometimes time-consuming, it will
contribute significantly to the ultimate utilization of the
facility.

All buildings considered for the housing of participants
and for program purposes should be winterized, and, wher-
ever possible, the principle of multiple-use should be fol:
lowed.

104

COLLEUE AND F NIVERSITY FACIUTIES GUIDE

KOUADS AND PAKKING AREL

Afer the tentative Jucativns of the main buildings and
living arzus huve been determined. the roud-and4rail system
should be studied. Every outdvor center should have two
access rouds. Althuugh only une mav be used, the sccund
is important in the event of un emergency, such as a forest
five, flood, or snowshde, which may make the main access
road inaccessible.

A minimum of vehicelur traffic should be permiued in
the living areas. Such roads should be considered service
roads only and shouid not be open to the genes2! pablic.

Parking facilities should be developed adjacent to the
main administration building, with scme provision for
overflow parking to accommodate large groups for special
occasions.

CARETAKER'S RESIDENCE

‘The caretaker's residence shouid be located on the main
access road into the outdoor center. This placement assures
a certain degree of security when the center is not in use.
Since anyone entering the site must pass the caretaker's
residence, this arrangement will tend to minimize vandal-
ism and safeguard against the theft and destruction of valu-
able equipment.

ADMINISTRATION BUILDING

Without question, an administration building is ultimate-
ly necessary for the smooth administration of any outdoor
center. However, it is not necessary to have this building
constructed in the first phase of the building prograr:.

When the administration building is constructed, it
should include office space for tte director of the center and
adequate office space for other faculty members and key
staff. A conference room and a room for derical staff are
also necessary. A workroom with space for storage, dupli-
cating equipment, and the processing of mail should be
included. There should be toilets for both men and women,
and space should be provided for the processing of partici-
pants at the time cf enrollment and departure.

DINING HALL AND KITCHEN

Housing for the dining hall and kitchen is a priority and
should be constructed in the first phase of the building pro-
gram. The dining area should be spacious enough to ac-
commodate all participaats, staff, and occasicnal guests.
The food-dispensing area should be so designed that either
cafeteria-style or family-style meals may he possible. Most
programs will utilize famiiy-style meals. On occasion it may
be advantageous to use a cafeteria line, and the facility
should be adequate for this type of service.

Since the outdoor center may, on occasion, serve two or
more groups with different programs at the same time, it is
somctimes desirable to have sliding panels that can divide
the dining area into two separate units. Such an arrange-
ment offers flexibility and is certainly desirable if more than
one group is to be served at one time

The kitchen area shouid include a food-preparaticn area,
a cooking area, and & separate room for dishwashing aad
the return of dishes after use. A walk-in freezer and a walk-
in refrigerator are also assets. A food-storage room with
enclosed shelving is a necessity. All food-storage areas
should b~ adequately rodent-proofed. A stove-exhaust sys-
tem and food-preparations-center ventilating system are
necessary.
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LEGEND
1. Living units
2. Office
3. Infirmary
Trading Post
5. Diractor's Lodge
6. Dining Hall
7. Staff Offices & Library
8. Boat Lock
9. Sanitary unaits
10. Outpost units
11. Overnight camping sites

N J. STPBT;E SCROOL.
GONSERVATION

12.
13.
14.
15.
15.
17.
18.
19.
20.
21.

Swimming area
Council Ring
Staff Residence

Archery Range g
Rifle Range

Field Archery Range
Maintenance Storage zreas
Nature Center
Trailer Sites
Campcraft Area

_ Figured42
Resident Center for Outdoor Educaticn and Camping
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The actual location of sinks and stoves and other work
areas depends on the overall design of the facility. Many
different kitchen layouts can be used. Before the final de-
cision is made, the architect and foud-service specialists
should be consulted.

Facilities in the kitchea area shauld include office space
for the head cook or dietitian, and a service room for the
diepensing of food and the stering of utensils for the kitch-

A completely-enclosed garbage crib chould be built out-
side the kitchen area. Garbage and refuse should be dis-
posed of in a manner which meets the state health code.
The kitchen staff should have toilet and hand-washing facil-
ities available for their use. The fuel used for cooking
should be either electricity or gas, and the trend seems to be
toward electricity. The building should be well insulated and
an adeguate heating system should be installed.

In the dining area, there should be space to hang coats,
hats, and foul-weather gear. The general atmosphere of the
dining hall should be warm and relaxing. The lighting sys-
tem should be ample and free of glare, and the lightin%
fixtures should be in keeping with the motif of the overal
design of the center. Walls and ceilings should be smooth in
order to facilitate cleaning. The surface of the floor should
be of a matesial that is easy to maintain, with sufficient
friction to mitigate falls. In the cining area, terrazzo makes
a very good floor covering, although asphalt and viayl-
asbestos tile may be used. In the kitchen area, a grease
procf asphalt tile or nonskid quarry tile makes a practical
floor covering.

HOUSING UNITS

The type of housing unit depends considerably on the
program philosophy that is to be pursued. Some public-
school outdoor educators have a preference for a large
housing unit that will accommodate a teacher and the total
class, while others prefer smaller cabins that will house in-
dividual program groups of eight to ten children with a
group leader. The larger housing units will accommodate
thirty to forty children and four-to six staff members.

SMALL HOUSING UNITS

One of the advantages of small housing units is that they
may be widely dispersed through the total camp area.
Many times each cabin will house one program group with
an adult leader (see Figure 43). Such a plan contributes
significantly to an enriching of the social concepts of group
living and also makes it possible for each small program
group to develop its own identity. There seems to be little
question but that smaller housing units add considerably
to program development and also lend a degree of flexibil-
ity that is difficuit to duplicate in the larger living unit.
However, for year-round operation, small units are some-
times impractical because of the cost of a heating unit in
each cabin. If oil or gas is to be used for fuel, large units
are considerably less expensive to operate during the winter
months.

In wasm climates, small cabins should be given prime
censideration. Each cabin should be constructed to accom-
modate eight to ten campers and one or two staff members.
All cabins should be serviced with electricity, with at least
one electrical outlet in the counselor's living area. If the
cabins are to be winterized and have separate furnace units,
each cabin should be so designed that the maintenance pés-
sonnel can enter the heating room without actually entering
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Figure 43
Small Housing Unit

the cabin. The need for a separate entrance to the heating
room ’s self-evident in a coeducational center.

Since cabins are frequently dispersed throughout the
living area, it is more economical to have toilet and shower
facilities located in one central building rather than in the
cabins. The slight inconvenience this arrangement may
create represents a considerable 5aving in cost.

For spring, fall, and summer programs, {émporary shel-
ters, such as teepees, covered wagons, various types of tents
and tarps, and Adirondack-type shelters are recommended
(sec Figure 44). In these temporary units, pit latrines may
be used. However, they should be constructed to meet all

existing health codes.

LARGE HOUSING UNITS

A large living unit, intended to accommodate 40 children
and four to six staff members, should be so designed as to
provide living accommodations for both sexes (see Figure
45). This can usually be accomplished by having the sieep-
ing areas separated Ky a conference room or lounge area.
It is suggested that the staff rooms be located immediately
adjacent to the children's sleeping area, for better super-
vision and to provide an atmosphere of security for the
children.

A workable arrangement is to
sleeping area for 20 campers and a counselors' room or
staff room with two or three beds. The ratio of staff to
campers should be at least one to ten in such a facility.

In a large living unit, separate toilets should be pro-
vided for both sexes, and, when possible, shower facilities
chould be included in the building. Some outdoor centers
contain what is referred to as a self-contained umit that, in
addition to the sleeping and living quarters and toilet facil-
ities, includes a small kitchen area. The inclusion of a
kitchen makes possible a great degree of flexibility, since
small groups may cook their own meals. However, this is
not the most widely-used plan in the design of living units.

have, in each wing, a
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Figure 44
Temporary Shelters
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When a large living unit is constructed, much considera-
tion should be given to the architectural features. Careful
planning is needed in ordes to fit a large building into a
camp setting without destroying any of the natural beauty
of the area. The heating plant and the type of insulation
will depend upon the general location of the site.

Comfortable beds and matiresses w'th water-repellent
covers should be provided. There is a trend toward elimi-
nating springs, and foam-rubber mattresses are being placed
on plywood frames. From a health point of view, this prac-
tice is to be recommended, and it lends :tself to simple
housekeeping.

Wherever possible, the beds should be built into the unit,
and movable furniture should be kept to a minimum. Each
camper should be provided with a storage area for cloth-
ing, suitcases, and other personal items. Single beds are
recommended. Double-deck beds are scmetimes used, but
they increase problems of supervision and are extremely
dangerous for young children. The toilet rooms should be
equipped with mirzors and sinks sufficient for the morning
and evening rush periods.

If the lighting in the sleeping areas is to be subdued in
order to create a more restful atmosphere, then wall lights
should be provided for reading.

If possible, a fireplace should be included in the lounge
area. This will add considerably to program possibilities
during inclement weather. What a fireplace can add to the
generai atmosphere of a building far outweighs its cosi.

LINAPE LODGE:

Figure 45
Large Housing Unit
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HEALTH LODGE

The health lodge should be located near the food-prepa-
ration area. This location will permit the delivery of fcod to
the patients when necessary. It also assures proximity to a
good service road for an ambulance or other necessary
vehicle.

The facilities in the health center should include a wait-
ing room, an isolation room, an examining room, and two
wards of at least two beds each (see Figure 46). Two wards
are necessary because outdoor education programs are
usually coeducational. The bath should include a tub as
well as a shower, and the isolation room should be equip-
ped with separate toilet facilities.

The nurse's quarters should be attached to the health
lodge and should include a living room, a kitchenette, and
a bedroom. Although the health lodge should be fully
equipped with first-aid equipment and medical supplies, it
must be remembered that this building is intended as a
supplement to the hospital which will serve the center and
in no way should attempt tc duplicate hospital facilities.

STAFF QUARTERS

In large outdoor education centers, two types of staff
quarters are needed. The first is adequate housing with
modern conveniences for permanent staff. The second is
suitable housing for visiting teachers and resource person-
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nel who will be working in the program. All staff quarters
should be comfortable and attractive, and should include
at least 2 bedrcom, a snack kitchen, toilet facilities, and a
comfortable living room. These facilities should be so de-
signed as to accommodate both sexes.

MAINTENANCE BUILDING AND sHOP

The maintenance building and shop should include: a
carpenter shop; storage areas for all building materials;
garage space for trucks, tractors, and other vehicles; a stall
for the greasing, servicing, and maintenance of equipment;
and space for construction and repair.

RECREATION LODGE AND LIBRARY

Although the program is basically one that features out-
door activities, it will, upon occasion, be necessary to have
an indoor area large enough to house the entire camp pop-
ulation. Such a building should be equipped with adequate
lighting facilities and a large fireplace. It should be well in-
sulated and heated. It is also suggested that a separate
room to serve as the library for the outdoor education cen-
ter be included. The need for alibrary is self-evident, since
many questions will be raised in the field and ieft unan-
swered until further research and exploration can take
place in the center library.

TRADING POST

Although many centers and camps incorporate a smail
store into the corner of the dining room or the administra-
tion building, a separate building might better serve this
function, thereby relieving congestion and confusion in
areas that might be serving other purposes. The trading
post can be designed so that half of the building is used to
dispense campcraft equipment, such as axes, compasses,
fishing rods, snowshoes, and cross-country skis.
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Figure 46
Health Lodge
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CRAFT SHOP AND SCIENCE CENTER

Every outdoor education center should have one build-
ing or one section of a building set aside for nature crafts.
Most of the activities will take place in the out-of-doors.
However, it is necessary to have an area where tools and
materials may be stored and where classes may continue in
inclement weather. The other section of this builc ng may
serve as a science center, where telescopes, microscopes,
butterfly nets, and other equipment used in a nature or sci-
ence program might be stored. The center might aiso have
a few exhibits to stimulate the interest of the participants
and excite their curiosity. It is well to have a series of
nature trails, originating somewhere near the science center.

OVERNIGHT CAMPING FACILITIES

Whenever possible, participants in an outdoor education
program should be encouraged to move out of the build-
ings and participate in an overnight living experience in a
tent or similar temporary shelter. A unit of covered wagons
not only adds romance to the overnight experience, but
also provides for many stimulating discussions on the west-
ern migration of early pioneers (sec Figure 44). Under such
circamstances, the children are actually reliving a historical
experience. A reconstructed Indian village serves a similar
purpose. Other overnight units, which may not have the
educational value of the two mentioned but which also
prove to be most enjoyable, are Adirondack shelters, tree
houses, and Alpine villages where A-frames with appropri-
ate motifs are used.

Of prime consideration in any overnight camping area
are the general features of the land. Regardless of the type
of shelter used, every overnight unit should be equipped
with running water or other water supply, toilets, a cook-
ing area, and a small council ring.

UTILITIES

All camps must be equipped with utilities in order to
fanction. These utilities are especially important for centers
that plan 0 operate twelve months a year. Most cutdoor
education centers operate most of the year and must have
adequate water, electrical service, and sewage disposal.

WATER

Every resident outdoor center must have safe and ade-
quate water approved by the State Department of Health.
In the absence of State Department of Health guides, the
U.S. Public Health Service should be consulted. A storage
reservoir should be constructed, with a minimum capacity
of 12,000 gallons for a camp serving 150 participants.
This amount represents a minimum supply for one day.

SEWAGE DISPOSAL

The general terrain and soil conditions will dictate the
best type of sewage-disposal system to be developed. Under
normal conditions, the system will include a septic tank,
dosing chamber, and tile field. In some sections of the
country, a sewage lagoon has proved to be most effective
if there is sufficient space to place it the required distance
from any living area.

Flush toilets are highly recommended for the established
living units, while pit latrines may be used for overnight
and outpost living units. All sanitary facilities shruld be
constructed in accordance with the regulations of the State
Department of Health. Special county, city, or U.S. Forest
Service requirements may also govern construction. A com-




petent engineer should be consulted on the construction of
any dispusal system. He should be able to advise on regu-
lations which exist in a given area. The final plans and
construction must be approved by authorized inspectors.

ELECTRICAL SERVICE

The electrical distribution system for the vutdoor educa-
tion center should be designed to meet the maximum antici-
pated use. It is necessary to consult the master plan in
order to determine any possible future expansion. Wherever
possible, all electrical lines should be placed underground
for considerations of aesthetics and safety.

HEATING SYSTEMS

The type of heating system chosen should depend on the
facilities to be heated and the geographic area in which the
center is lotated. The type of fuel used may depend upon
heating needs and lecal prices. Fuel oil and liquid propane
have been widely used. However, any center under construc-
tion at this time might consider the use of electric heat. Al-
though the initial construction cost may be high, there are
many advantages in efficiency, maintenance, and safety.

FIRE-PROTECTION SYSTEMS

The need for fire protection is self-evident. Every cabin
and every building should be equipped with a water-type
fire extiuguisher. In addition, there should be frostproof fire
hydrants located strategically throughout the camp, with
sufficient lengths of hose to reach all buildings in a given
area. If possible, large buildings should be equipped with a
sprinkler system.

All buildings accommodating more than ten participants
should be equipped with two means of egress. All outside
doors should swing in the direction of egress. All highly-
inflammable material should be avoided in the construction
and furnishing of buildings.

PROGRAM FACILITIES FOR A RESIDENT CENTER

The following types of program facilities may be desir-
able for a resident center. nature-study demonstration areas;
weather stations; nature trails; council rings; rifle ranges;
target archery; field archery; boating and canoeing; swim-
ming areas; c.mpcraft areas; and winter activity areas.
Specifications for these areas and facilities may be found
elsewhere in this Guide.

SPECIALIZED COLLEGE OR UNIVERSITY
OUTDOOR CENTERS

During the summer months, the resident outdoor educa-
tion center of the college or university may be used for a
variety of programs. It is possible to utilize the facility as a
demonstration summer camp for children, where college
students working as counselors or activity specialists may
earn college credit in the areas of outdoor recreation, natur-
al science, social science, or the fine arts. The facility may
also be used as a rehabilitation center for special education.

In addition to the resident outdoor education center,
many colleges and universities operate other types of out-
door centers, such as forestry camps, geology camps, bio-
logical field stations, music camps, ar.d camps for the so-
cially maladjusted. The educational potential of all such
outdoor facilities should, wherever possible, be explored and
utilized as part of the institution's total outdoor education
complex.
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ALUMNI! FAMILY CAMPS

Another trend in utilization of the outdoors by colleges
and universities is the development of alumni family camps.
In many institutions, the alumni association, in cooperation
with the college or university administration, will operate
a family camp during tiie summer months for alumni and
their families.

Alumni family camps fall into two categories. the unor-
ganized; and the organized or structured camp. In the or-
ganized camp facility, cabins are provided for the families,
and central dining facilities are usually provided. The pro-
gram features outdoor recreation, which ir:cludes such activi-
ties as horseback riding, sailing, canoeing, boating, and
swimming.

In order to reduce the cost of such a program for the
participant, some consideration should be given to including
a kitchenette in each of the living units. If this plan is fol-
lowed, a central dining hall couldgbe eliminated. It is recom-
mended that each of the cabins be equipped with toilet and
shower units rather than the centralized sanitary facilities
such as might be found in the resident outdoor education
center.

In the unorganized alumni family camp, tent sites, trailer
sites, or some kind of primitive shelters, such as Adiror-
dack units, are provided in place of cabins. This type of
facility appeals to those who enjoy rugged outdoor living
and appreciate the low cost. Eitber outdoor cooking facil-
ities or centralized eating facilities may be used, although
outdoor cooking by individual families seems to be more
popular.

TENT SITES

The requirements for a tent site are: level ground with
sufficient space to pitch a large family-size tent; a fireplace
or cookout area; a table with benches; toilets; a parking
area; and running water. In order to avoid overcrowding,
there should be no more than four to six tent sites to an
acre. So that traffic may be controlled, one-way roads
through the immediate tent-camping area are recommended.
Running water should be available within «wo or three hun-
dred feet of each camp site. If flush toilets are used, they
should be placed no more than 300 feet from the living
areas. It is desirable to provide showers and washtubs in
a central location that may be utilized by several tent units.

ADIRONDACK UNITS

For the family that cannot afford the investment in a
tent, an Adirondack unit should be provided. The require-
ments for Adirondack shelters are similar to those for tent
sites.

TRAILER SITES

It is recommended that trailer sites be somewhat re-
moved from the tent-camping areas. The most adequate
trailer sites are crescent-shaped. With this design, the car
and trailer may enter at one end and park at the top of
the crescent; and, when ready to leave, continue out to the
access road without having to turn around. The small area
of land filling the c1.scent should provide sufficient solitude
and isolation to achieve the atmosphere required of any
camp site. In addition to a fireplace, table, and sanitary
facility, electrical outlets should be provided, with coin-
operated units. The more elaborate trailer sites may include
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water end senage huokups. However, many times the addi-
tivnal cost of installing dic heokups is ot warranted. 3
survey on the amount of use the sites receive is necessary
befure funds are allocated for this type of trailer-site install-
ation.

The program for the urgariced family camp is very sim-
iler to that for the aecident outdoor zducation center, with «
great de.l of emphasis »wo the aching ~f outdvor recrea-
ton skills. In the unorganized canip program, facilities are
provided where the family may elect to participate as a
family unit without the benefit of furmal instruction.

CONFERZMCE AND WORKSHOP CENTERS

A resident outdoor education center owned and operated
by a college or university can be designed to serve a num-
ber of functions in addition to teacher and leadership prep-
aration. Offtampus conference centers are becoming in-
creasingly pcpular and aie particularly effective as *change
agents” in continuing education. With some modifications
that will make the facility more adaptable for adult groups,
the resident outdoor education center can serve many
groups for in-service education. The gruwing popularity of
conference centers in outdoor settings can be attributed
largely to the betier human relationships and understand-
ing that occur in such informal situations, and the resultant
effectiveness of education. Another factor is the ability to
provide working conferences with opportunities for outdoor
recreation. Not the least of the considerations is the addi-
tional income from a conference center which will help de-
fray the operational costs of the installation. The provision
of rooms for two to four people instead of large dormitor-
ies, adequate toiiets and baths, a few conference rooms, and
efficient food service will make a successful combination of
an outdoor education facility and a conference center.

College outing clubs and other undergraduate and grad-
uate groups may wish to utilize the facilities of the center
for outdoor recreation on weckends and during college or
university vacation periods. Such pcssible use should be
considered in the development of the master plan for the
center.

OUTDOOR LABORATORIES

The term "outdoor laboratery,” as used herein, refers to
any outdooi 2rea—land or water—that is utilized for cut-
door education on & day-use basis. Outdoor resident centers.
which have been considered carlier in this chapter, may also
be used as outdoor laboratories.

The outdoor laboratory may consist of only a few acres
or hundreds of acres. It may be largely natural or it may
be hcrticultural. It may have limited facilitics designed to
serve one specialized interest, or it may have extensive facil-
ities designed to serve a wide variety of interests. Colleges
and universities will generally use such areas as laborator-
ies for learning for college students, or as experimental
areas for children, with opportunities for leadership and
observation by college students and facuity members.

The following arz some of the developments possible in
outdoor laboratories:

e Wooded arcas with experimentai plantings, seed germi-

nation beds, trails, and similar deveiopments

e Wet arcas with ponds, bogs, marshes, streams, sea-

shores, and lakeshores (Special piers, bridges, walk
ways, and pathways are sometimes developed to make
possible better study of water life.)

e Nature irails ranging in materials presented from

technical data on local ecolc gy to simple ideatitication
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o Ilut study areas thut may involve speciul studies uf
natural cummunities, such as successivn studies und
special hubitat studies

o Horticultural and gurden areas that may be used for
Jhe study of horticultural plants or fur the develupr.ent
of children’s garden programs under practice leader-
ship

The vutdour laburatury cun be used by muny college or

university groups. Classes in ornithology may find it a spot
for field observation. Classes in botany, zoulogy, zeology,
horticulture, agriculture, teucher education, counservation,
and outdvor recrzation are only a few thut might make use
of a good outdoor faboratory.

OUTDOOR LABORATORY INTERPRETIVE CENTER

It is recognized that ti:e outdoor laboratory is intended
as a zpot for direct experiences with the world of nature,
but a building may serve as an important aid in such edu-
cation. It may range from a small jne-rvom structure, in-
tended primarilv as a bad-weather shelter and sterage spot,
to a comprehensive building similar to 2 community nature
center. The following features might be included in the build-
ing, depending upon the needs of the particular institution:

e Museum-type displays

e Library

e Meeting rooms with projection equipment,blackboards,

etc.

e Laboratory work space

e Storage facilities for tools and equipment used outdoors

e Simple cooking and refrigeration equipment for day-

use groups

e Toilets

In addition to use by classes, an cutdoor laboratory
would receive informal use by many students interested in
increasing their knowledge about the outdoors.

FARMS

Farms and agricultural lands are frequently among the
holdings of colleges and universities, having bee.i obtained
through gifts or acquired for educational purposes and re-
search. Such facilities offer unique possibilities for field
study, professional preparation of teachers and youth lead-
ers, and recreation. These farm lands increase in impor-
tance as land arcas and farm lifec become less prevalent.

A farm setting adds materially to programs of outdoor
education, especially if located in or near urban areas.
Farm museums, pioneer farms, and demonstrations of mod-
ern agriculture may be developed and are added values to
farms owned by colleges and universities.

SERVICE FACILITIES FOR DAY-USE AREAS

Faciliue: for meetings and for the comfort of various-size
groups are an important part of outdoor laboratories.
These facilities include toilets and sii~ple facilities for food
service. Most groups using the arcas will probably bring
picnic meals, but theze is generally a need for refrigeration
and for sheltet in case of rain. An open-sided shelier is
satisfactory for summer use, but for winter usc it would be
desirable to have an outdvor meeting room with tables,
heat, and very simple cooking facilities.

Cutdoor picnic arcas with fireplaces usually add to the
appeal of day-use arcas. Council rings or outdoor mecting
~oots for classes are also desirable.




OUTDOOR SPORTS AND SKILLS COMPLEX

While many outdeor educativn and vutdvor rereation
acuvities may be cunducted un a single site, there are situa-
tuns where a «Juster of sites and facilities is onned wd
operated by the college o1 wniversity. Gue of these units
may be un vutduor spurts and skills complea, which showuld
complement the other types of areas and fucilities described
in this chupter, and should alsu serve specific prugrams,
many of which fall within the scope ofthe schuols und de-
partments of health, physical education, und recreation.

The areas and facilities that may be included in an out-
doos spurte and skills complex are briefly described hereir.
Several of these areas and fuciliies should be duplicated v
the ouidvor reureation center and campus. Spedifications
and detailed descripions are omitted, since ther may be
found in the publications of agencies that have responsibil-
ities for, and controls over, specific activities. (See the list
of agencies in Appendix F.)

ARCHERY

Target archery may he taught indoors o1 outdvors, de-
pending on the secson of the 3 ear and the available space.
To extend the opportunities for this growing sport, it 1s
recommended that there be outdovor ranges for instruction
and recreation, as well as indoor svace and equipmen. (sec
Chapter 6). Space to insure safety can be provided in a
variety of outdoor settings, including the outdoor sports
and skills complex, with adequate provisions for neccssary
equipment, such as targets, mats, nets, or other types of
backstops (see Chapter 8). Recommendations concerning
specifications may be obtained from several sources, such
as the National Archery Association and the American
Association for Health, Physical Education, and Recrea-
tion (see Appendix F).

Provision should be made fur a field-archery range in the
outdoor sports and skills complex. A course of 14 or 28
targers in a partially-wooded area would be appropiiace,
as would a junior range of 7 targets. Field courses can be
planned according to the unique features of the land, add-
ing to the adventure of the sport. Information on specifica-
tions is available from the National Field Archery Associa-
tion (see Appendix F).

Archery games such as clout, roving, and archery golf
can be conducted in large playfields, outdoor racreation
areas, and golf courses with Lttle added equipment.

The inclusion of archery in the Olympic games, and the
growth of bow hunting and bow fishing are stimulating the
teaching of competitive and recreational archery. Ther~
fore, the planning for space and equipment for this spoxt is
becoming increasingly important.

BOATING, CANOEING, SAILING,
AND OTHER WATER ACTIVITIES

The availability of natural lakes, rivers, and water im-
poundments in many parts of the ccuntry makes it possible
to include a variety of water activitics in physical education
and recreation progr:ms. Increasing numbers of college:
and universities now have, or plan to acquire, properties
that will provide opportunities for instruction and recreation
in water activities. Information concerning specifications
for facilities, equipment, and safety features is available
from several sources, such as the American National Red
Cross and the trade associations concerned with boati g
and sailing, skin and scuba diving, and water skiing {sce
Appendixes F ard K).
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NATURE CRAFIES AND CAMP-CRAFT SKILLS

A puntivn of un oatdeor sports and skills complex
should be set aside for creative arts and crafts dealing with
native materials, cump crafis, orienteering, compass games,
vutdout cooking, and outdvor living. Simple structures for
crafts and outdeor activities may be provided as needed for
inclement weather and for the housing of equipment.

CASTING AXD ANGLING

Open level spaces and casting platforms {where there is
water) are needed tu provide instruction in casting and
angling in an outdoor sports and skills complex. Informa-
tivn concerning instruction, ¢quipment, and competition for
casting may be c¢btained from the American Casting Associ:
ation 2nd the American Association for Health, Physical
Education, and Recreation (sx¢ Appendixes F aund K).

SHOOTING AND GUN SAFETY

Outdoor ranges for rifle, shotgun, trap, and skeet shoot-
ing should be provided in the outdcor spoits and skills
complex when space and safety rcquirements permit (see
Chapter 20). Complete information concerning the construc-
tion of vutdoor ranges may be obtained from the National
Rifle Association (see Appeandix K). The Association has a
complete, modern shooting range equipped with the newest
devices for safety and acoustical treatment. These devices
are available for observation and research i. the construc-
tion and maintenance of shooting ranges for rural and ux-
ban areas.

WINTEZR SPORTS

Increasingly, colleges and universities are providingfacil-
ities for instruction and participation in such winter sports
as skiing and tobogganing (see Chapter 20). Detailed spe-
cifications should be studied before deciding va ski slopes
and tows, snow machines, and toboggan slides. These
specifications .nay be procured from trade associations, pri-
vate contractors, and park agencies. Other winter spoits,
such as ice skating, need special facilities such as rink-
and warming houses (see Chapter 16).

CAMPUS OUTDOOR RECREATION FACILITIES

The increased interest of the American public in outdoor
recreation finds its counterpart on college and university
campuses. Many institutions are, therefore, making special
provisions for outdoor recreation opportunities for students
during their leisure. It is recognized that what a particular
college or university endeavors to develop is contingent
upon what is already available through public and private
agencies, as well as the environmental possibilities neag the
msttution. Developments may range from picnic areas
«nd outdour meeting spots on the campus to special areas
a considerable distance away.

Following 1s a hst of scme possible campus facilities
for outdoor recreation, many of which may be found in
various combinations:

e Swimming beaches

e Boating areas, including provisivas for sailing, canoe-

ing, and water skiing

o Fishing facilities
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e Picrue and cuokaut areas, coensttucted to give oppos-
tunities fur campus clubs or clusses to conduet such
activities o8 Steak dries and dam bakes (Fireplaces,
picnic tables, and water are desirable. A pienic sheler
may be needed if the aree is to be uwsed ia indement
weather. See Chapter 20.)

o Prinutin ¢ camping fucilities for groups that may wish
a rugged vutdoor experience

e Hiking trails

o Trails fur groups interested pumardy in nateral sa-
ence, such s botany, ornitholugy, and geolugy

o Riding stables and bridle trzils

e Amphitheaters fur cutduur diamatic productions, mu-
sical events, or camofire programs

o Meeting facilities

e Winter spurts areas with ski tuws, ski rans, skating
areys, €te.

o Residenve accommudativns (These are not usually
offered if the recreution area is neas the camrus. Many
institutions maintain wreas for students and sacnlty at
mure distant Jukeshores, seacuusts, ur muuntiins, and
overnight o1 weekend accommoudutivng are needed.
They muy consist of durmitories, small cottages, cab-
ins, ski lodges, or teat and trailer spaces.)

Sumetimes campus organizativns sach as sailing clubs,
ski clubs, or natural science clubs may develup facilities to
meet their particular interests. In other cases, the student
univns assume the responsibility for developing the outdoor
recreation areas as part of their programs. In still other
cases, the collegs or umiversity administration takes the
lead.
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Chapter 16

CE-SKATING FACILITIES

Arufiaally frozen sceskaung fucilities are seplacing nat
uzally-fruzen shating areus in many colleges and uni ersi
ues. Artfiaal rinks, either indvor or vutduor, provide
smooth and hard ice in relatively-moderate weather. With
the advent of mechamical freezing. the skating season has
been extended fur beyond the 20- v 6U-day natural-ice
season. With artifiaal-ice equipment. the seasun may range
anywhere frum five to tmelve months, depending on cli-
matic conditions and the design and construction of the
facility. This does not mean that naturalice rinks have
gone out of style, but it does mean that artificial rinks
are supplementing natural rinks wherever local iaterest and
available funds make it possible.

Ice surfaces for colleges and universities are of four
types:

e Natural-outdoor: not very practical or dependable
except in extreme northern states, but low in cost

e Artificial-outdoor: usable up to 50 percent of the time
five months per year in temperate or colder climates,
but frequently out of use because of the hot sun, tem-
perature rises, snow, rain, wind, litter, or the like

e Artificial-covered: only usable 90 percent of the time
up to six months per year

e Artificial-enclosed: usable 100 percent of the time up to
12 months per year if the insulation, heavy-duty ma-
chinery, and ventilating, air-conditioning, and temper-
ature-control equipment are properly engineered into
the total structure

The enclosed ice arena is a practical physical education-
athletic facility for use during the entire school year.

The rink should be located near other physical education
and athietic areas, but particulariy close to parking facili-
ties. Normalily, it is housed in a separate building or mn a
separated portion of a field house. The desired room tem-
perature of the rink varies considerably from that of other
indoor areas. When the temperature rises above 55°F, com-
plex problems of icc condition, ice-making costs, and hu-
midity are encountered.

A major item to consider in locating the ice is the nature
of the soil upun which the ice will be built. TUnless the soil
is well drained and free of excessive moisture, "heaving” of
the ice or concrete can result. Med:anical freezing can pen-
etrate to a depth of cight feet or more. Therefor:, a carcful
soil ana'vsis is a primary factor in determining the site of
theicen k.

In the college or university program, an ice facility may
serve for skating instruction, recrcational skating, competi-
tive hockey, dance and figure skating, and curling. Some
institutions have three separate ice areas—one main area fox
hockey, mnstucion, and recreation; ene for figure skating;
and one for curling. The ice qualitics are different fer each
arca. Skating ice and curling ice are so different they are
not interchangeable for use. The main arena can accommo-
date dance skating when not being used for recreational
skating.

After the functivn of the ice faucility has been determined,
considerable plunning is necessury to insure an efficiently-
operated facility. This can best be done by engaging an
experienced designing engineer who has a number of suc.
cessfully operating rinks to attest to his ability. Some feel
that the engincering and supenision of construction should
be the zesponsibility of the same person to insure a quality
facility. In enclosed rinks. the building housing the ice
should be engineered and planned concurrently and com-
plementary with the ice-making machinery and system.

Other arcas that must be considered in plarning the total
space arc locker and shower rooms, the skate rental and
sharpening area, space for putting on skates, the warming
area, toilet rooms and cloak ard book-rack room, equip-
ment storage and utility areas, and a storage area for ice-
maintenance machines. A pit with a drain into which scrap-
ings from the ice may be dumped is a necessary installation
in enclosed ice arenas. It should be close to the ice and at
the same level.

A.- ice area designed for hockey should be a minimum
of 85' x 185' (85' x 200" preferred), with rounded corners
and a wall (dasher board) which meets the specifications
for competition. For instruction and recreational skating,
it is generally agreed that the necessary area per skater is
30 square feet. Thus, a rink the size of 85° x 185" would
accommodate 524 skaters.

SPECIAL CONSIDERATIONS FOR ICE HOCKEY

For intercollegiate hockey, the ice (rink) surface must
be at least 85" x 185", though 85" x 200" is preferred. It
must be eaclosed with a wooden wali {dasher board) which
has rounded corners and is 4 feet in height. A two- to four-
foot screen above the dasher board affords protection to
the specitator and keeps the puck in play. Strong glass or
plexiglass screens are excellent but are apt to cost consid-
erably more. The dasher board should be covered with a
tough kick board cight inches high at ice level to protect
it from being marred and punctured by skates. The dasher
board with screen must be strongly constructed in order to
withstand the shock of skaters bumping into it. Planners
and aichitects should consult the official hockey rule book
for rink specifications and suggested design.

There should be at least two team locker rooms with
attached shower rooms, plus a change room with shower
for officials. If a competitive hockey program is planned,
sectioned locker rooms to accominodate more than two
teams simultancously would be desirable. An athletic train-
ing room is recommended. If cntrances open lo the outside
of the arena, locker rooms can frequently serve other ath-
letic teams when hockev is not in season.

Other special provisions for intercollegiate competition
incdlude. (1) hockey goals and their storage; (2) a score-
board, {3) provisions for players’ boxes and penalty buxes;
(4) a public-address system, (5) high-intensity lighting;
(6) a press bex; (7) provisions for radio and television;
(8) ticket booths ard admission turnstiles; (@) adequate
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publiv rest 1oums, (1U) pablic telephunes, (11) cuncessiva
stands, (12) a scorer’s and wimer’s bux, (13 ) hot mates fur
sue-mauntenance machinery, (14) water vutlets, and (13)
administrative units.

Seating fu1 spectaturs at hodhey and see shuns s o pme
consideration. Space under hleachers may accummodate
sume facilities cited above. The provision of high-quality
music for both skaters and speaators is difficult since acvus-
tics uver ice presents a special problem.

SPECIAL CONSIDERATIONS FOR CURLING

Curling ice is different frem skating ice in both texture
and hardness. Neither ice is suitable for both skating and
cuning. Curling requires ice which is very level, and tex-
tured {pebbled) to accommodate the accurate sliding of
the 40-pound rocks which are delivered skillfully from one
end of the ice to the other. The game's full possibilities can-
not be realized without good ice. Such ice requires good
equipment, and pride, patience, and competency on the part
of the ice-makers.

Curling ice in covered or inside rinks is more contribu-
tory to the game than that which is outside. Except in ex-
tremely-cold climates, it is not practical to attempt to pro-
vide curling ice without artificial refrigeration.

The room accommodating the ice shculd be kept cold—
heating is not necessary or even desirable. When temper-
atures exceed 50°F, problems of fogging, dripping, and
"greasy” ice are apt to be encountered. Resurfacing the ice
may be necessary several times a year, but "pebbling” may
be necessary several times a day. Pebbling is accomplished
by sprinkling droplets of warm or Lot water over the ice
surface from a porable canister equipped with a nozzle.
In the planning and construction, provision should be
made for keeping the ice clean and frec from dirt or grime.

The curling-area size is determined by the number of
sheets (lanes) desired, a shezt being 14" x 138'. Two to
four sheets norinally constitute a college or university curl-
ing rinh. Thus, an area of 62’ x 150" would accommodate
iour -heets, with a border of four feet on eack side and six
feet on cach end to accommodate a concrete or wooden
deck around the rink. Each curling sheet can accommodate
cight persons in a curling match.

Little playing equipment is needed in curling except the
rocks and brooms. Broom storage racks or closets and
an official scoreboard at the end walls are requirec for the
area. Good arificial lighting (100 footcandles) which does
not cast shadows is recommended. “Cold” lighting helps
preserve the ice and its condition.

Curling ice should be maintained at a temperature of
24° to 26°F, in contrast to skating ice which requires 10°
to 15°. Outside windows should be omitted, as well as any
conditions that produce drafts or uneven temperature
changes. A minimum number of entrances should be in-
stalled. Electrical outlets and hose bibbs should be provided
in the arena area. Light colors should be used for walls
and ceilings.

Spectator facilities are rarely needed in curling arenas,
but an elevated lounge from which games can be viewed
through insulating glass is a feature which has merit if
cosis are not a major factor. Change, locker, or storage
rooms can be located under the lounge if desired.

INDOOR ARTIFICIAL-ICE RINKS

If the building is constructed for year-round use, it must
be especially well insulated throughout and there must be
adequate refrigeration capacity for use during the summer
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months. While hockey interest mey diminish during the
summer, skating instruction can continue, and recreational
skting is & continuing pleasure fur many Also, figure und
dance skaters will cuntinue to practice. Extremely<areful
thuught must be given to humidity and temperature control
to minimize fugging, condensation, and soft ice. (Sze Fig
ures 47 and 48.)

The refrigeratiun system is of prime importance, and a
number of chouices can be made in its design. Among :hem
are: (1) type of engine roem; (2) extent of automatic cun-
trol; (3) number and size of compressurs; (4) type of power
supply: (5) number of brine pumps, (6) type of heat-rejec-
tion system, (7) type of refrigerant, (8) type of brine; and
{9, vvpe of floor construction. Inexperienced planners
should not attempt to design ricks. The ice-making engineer
should be involved extensively in the preliminary planning
and throughout const:uction.

ENGINE ROOMS

For the past few years, there has been a trend toward
the purchase of engine rooms which are assembled in the
factory and installed as a complete unit on the job. These
engine rooms have replaced the “site-built” engine rooms,
which require greater space and are more expensive. It is
probably easier, however, to maintain and repair equip-
ment in a site-built engine room.

AUTOMATIC-CONTROL SYSTEMS

Machines may be automatic or manually controlled.
Automatic safety devices may be required by codes govern-
ing this type of installation. The slight additional cost for
fully-autematic operation may be offset by the savings
effected in salaries. Automatic controls can start the com-
pressors when brine temperatures start to rise, and shut
them off when they fall. The starting temperatures of the
compressors can be staggered for a more economical use
of power. In addition, a brine-pump control can be set to
stop brine circulation if the air temperature falls below the
brine temperaturs, a condition that occurs often in the cold-
er climates.

To illustrate this choice, assume that an outdoor ice rink
of 85" x 185" needs 150 tons of refrigeration to maintain
the rink surface at near peak demand. This refrigeration
can be obtained with one 150-ton compressor, two 75-ton
compressors, or three 50-ton compressors. When sunshine
or rising air temperature causes the brine tempezature to
rise above the level set to start the chilling precess, the com-
pressors will start to work. In the case of one compressor,
maximum power will be utilized, and when electricity is the
power source, maximum demand rates will be charged even
though a minimum of refrigeration is required. This expense
is greatly reduced when two compressors are used, and a
still greater saving is effected when the capacity is divided
among three compressors. The greatest power-cost saving
occurs during long periods of cold weather when minimum
refrigeration is required. Some motors are designed for four
or more power levels to lessen electrical costs.

In order to assure continuous operation, there should be
two compressor systems, each with the capacity to provide
the necessary reirigeration. They should be used alternately,
of course, but with two, a standby is always available in
case of failure of one of the systems. Thought should be
given to installing cquipment which docs not require tend-
ing by a licensed engineer.
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Ice Arena, Bowling Green State University
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POWER SUPPLY

The refrigeration plant may be operated by cither elec-
tricity or natural gas. Natural-gas engines may be more
expensive to insull, but may operate at considerably less
cost. Gas eagines can be put under service countracts that
assure a life expectancy comparable tv that of electric mo-
ters. Gas engiaes alsu previde heat energy that can be used
for space heating through a heat-recovery svstem.

BRINE PUMPS

The brine pump is the heart cf the refrigerating process.
When it breaks down, everything stops and the ice surface
is at the mercy of the sun, weather, and temperature during
the period of repair. Some brine pumps have quick-repair
features which can shorten the time the system is out of
operation. For all practicai purposes, the breakdown time
due to brine-pump failure can be eliminated by building two
or more brine pumps into the sysiem. With tkis arrange-
ment, other pumps will give standby service in case one

fails.
HEAT-REJECTION SYSTEMS

Heat remcved from the ice must be eliminated in the re-
frigeration process. This is accomplished by the condenser,
which removes heat from the refrigerant. The condenser
may use either cold water or the evaporation principle to
accomplish heat rejection. An evaporating condenser costs
more initially, but if water is en item of expense, it wil! be
cheaper to operate. Many competent rink designers insist
on evaporating condensers where <ity water alone must be
used for cooling. The refrigerant, v hich has absorbed heat
in cooling the brine, must be cooled in this cycle of opera-
tion. This is done by circulation thicugh coils exposed in
the air. When the air temperature alone cannot cool the
refrigerant to the proper level, water is sprayed on the coils,
and fans blow air over the wet coils to cause evaporation.
This process provides the necessary additional cooling.

REFRIGERANTS

Several refrigerants are available. Ammonia and Freon
22 are the most common, but other trade-name products
are worth consideration. Although operation with ammonia
Las been -efficient, it is both toxic and explosive, and, for
these reasons, the trend has besn toward the use of Freon
22 and other refrigerants which are neither toxic nor ex-
plosive.

There is little difference in the initial cost of refrigeration
machinery designed for either ammonia or Frecn gas. The
cost of the refrigerant does difler, however, with Freon cost-
ing about five times as much as ammonia. This cost is
equalized since an ammonia system will use nearly five
times the refrigerant necessary in systems using Freon gas.
Since Freon gas is odorless, leaks in the sysem may go
undetected and expensive repiacement of refrigerant becomes
necessary. This is nct the case with ammonia. However,
safety is an overriding factor that dictates the preference of
Freon for ice-rink refrigeration. This does not mean that
there are not applications where ammenia should be recom-
mended, but local laws should always be consulted before
using ammonia. In using Freon, some operators add
another gas that has a detectable odor.

TYPES OF BRINE

Calcium-chloride brine is used in most ice-rink refrigera-
tion systems. It is not expensive, but it is highly corrosive

and must be closely checked. It is possible to purchase salt
(for brine) that contains a chromate which acts as a rust
inhipitor. This inhibitor does not last long, however, and
addiwonal chromate must be added from time to t‘me to
maintawn the rustanhibiting factor. Although corrosicn is
reduced by the chromate, it is not eliminated. There is a
growmg wrend toward the use of ethylene glycol or metho-
iene alcohol as a brine. Once stabilized, these brines usually
require only infrequent checking.

FLOOR CONSTRUCTION

The following types of floor construction are used in
building artificial-ice rinks:

e Steel pine in post-stressed concrete

e Steel pipe in reinforced conczete

e Open steel pipe (or in sand)

e Open plastic pipe (or in sand)

These choices are listed in the order of their cost, with
he most expensive listed first. In addition to the choices
listed, aluminum-finned tubes have recently made their
appearance as piping for rink floors.

The newly-developed construction using steel pipe in
post-stressed concrete floors is the most costly of the choices
listed, but tlie least likely to develop cracks or heaving. It
is reliably calculated that a post-stressed floor can endure,
if necessary, at least twice as much frost heaving as con-
ventional reinforced-concrete floors.

Sand-based rinks have been purported to have the fol-
lowing advantages: cheaper initial cost; economy of opera-
tion; avoidance of cracks; easier repair; level surface; and
less possibility of heaving. Howeves, their use for other
spotls (e.g., tennis and court games) in the off-season is
not feasible. Concrete-base rinks, though more expensive,
may have advantages worth the extra costs.

Plastic pipe is lightweight and easy tc handle, especially
in portable and take-up installations. However, plastic acts
as an insulator and does not transfer heat from ice to brine
as rapidly as does steel. Plastic is cheaper than steel, but
may not last as long. The main preference for steel seems
to be the efficiency in maintaining ice temperatures.

The floor pipes are connected to headers attached to the
supply and return lines. There are two basic header de-
signs, each with several variations. One system employs a
header at each side of the rink, or at each end, with the
floor piping joined to these headers at each end. The ad-
vantage of this design is that ideal uniformity of ice can be
maintained. The disadvantages are that it is the most ex-
pensive design, and temperature-expansion variables can
be a problem. In the second design, both headers are at the
same side or end, and the rink grid surface is made up of
hairpin pairs of pipes. This is the most common modern
design. Another recent design is one in which the headers
bisect the center of the ice.

Grid-construction practices in buildirg rink floors call for
especially good drainage around foundation footings to
cut off ground-water seepage into the floor area. A common
practice is the installation of a slip-joint consisting of two
or- more dry, lubricated membranes between the grid and
foundation slabs cf concrete. The concrete slab that encases
the %rids should be poured in vne continuous operation
which will permit the grid slab to contract or expand as a
unit rather than in sections. The return header should be
at a slightly higher elevation so there can be no trapped
air in the cross pipes. The floor should be pressure-tested
afier construction, and after assembly if it is 2 take-up rink.
This wiil eliminate brine leakage due to faulty assembly.




SEMIENCLOSED OR OUTDOOR ARTIFICIAL-ICE RINKS

The ice-preparation procedure for artificial ice is essen-
tially the same whether the rink is open, covered, or en-
closed.

In outdoor and semienclosed rinks the air temperature
is much more variable and demands some additional ccn-
sideration in preparation and care of the ice. The length of
season is greatly restricted when the rink is not enclosed or
covered. Also, the unenclosed rinks present problems rela-
tive to: (1) the size and type of warming area; (2) lighting;
(3) traffic control and ticket collection; and {4) dependable
usage and scheduling.

Although a majority of outdoor rinks have no cover,
some covers are available which are of value in protecting
and preserving the ice. Netting is available to provide a
sunshade on bright days. It is drawn across the rink on
high cables as a curtain, greatly weakening the melting
effect of sunlight. An inflated bubble of fabric material has
been used as a rink enclosure, but its effectiveness has not
been established.

Permanent covers may be constructed of steel, aluminum,
concrete, and wood. All cf these types of covers reduce ice-
freezing costs and snow-removal expense. New building and
engineering techniques are making the completely-enclosed
and temperaturecontrolled rink practical and serviceable
as a college or university facility for nine months of the
year or longer.

Whether the skating area is open or enclosed, a warm-
ing room or skate-changing arzea is necessary. This area
contains a maximum number of benches and often has
checking facilities for shoes. Synthetic floor surfaces are
now available which will permit walking on ice skates from
the ice to the change areas, the concessions, or into the
warming rooms. Adjoining the warming room in many
rinks is a food concession. A first-aid room for the handling
of skating falls and injuries should be provided. A skate-
rental facility is another feature found in many artificial-ice
rinks. A lockable storage area for equipment and supplies
should be provided.

OTHER USES FOR ARTIFICIAL-ICE RINKS

If the rink has a concrete or asphalt surface and is not
used for skating 12 months of the year, uses should be con-
sidered for the off-season. With only slight modifications,
the skating area can bz used for tennis, badmixton, volley-
ball, and other such activities requiring smooth playing
surfaces.

NATURAL-ICE RINKS

PRESEASON PREPARATIONS

When the rink is to be laid on the ground, sufficient
moisture must be in the soil or applied to it to develop a
firm soil crust. The area should be watered if a dry condi-
tion prevails. If a temporary dike is needed, it shouid be
made in the fall so that settling can take place.

If the rink is to be made on a coacrete surface such as
a tennis court, all drains should be sealed. The available
water supply should be checked, snd all equipment needed
for filling the area, spraying, scraping ice, and removing
snow should be ready and on the site prior to rink-building
time.

RINK CONSTRUCTION PROCEDURES

Site characteristics control in part the procedures neces-
sary to build natural-ice rinks. If the grcuad is level and
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water can be contzained by means of grade or dike, flood-
ing is possible. If these conditions do not prevail, it is neces-
sary to spray the water into the rink. Flooding is faster and
more economical, while spraying provides ice when flood-
ing fails. Either process calls for temperatures of ©0°F or
colder, and the culder the temperature, the facter the rink
ice cen be made.

In cither the spraying or flooding method of ice-building,
the temperature of the water must be taken into account.
Water cuming from the main contains sufficient heat to
meit ground frust. Therefore, it is advisable to flood at a
slow-enough sate to permit water to chill before the frost
melting point is reached. If spraying is necessary, the hose
should be fitted with a spray nozzle and the water should
be directed high in the air. Since lower temperatures occur
in the evening, many communities do their flooding or
spraying at night, thus obtaining a faster build-up of ice.
The periods of delay, when it is necessary to wait for the
sprayed coat of water to freeze, are shorter at night.

The rate of build-up in a spray operaticn may be accel-
erated by diking the base ice with snow to reduce runoff.
Care should be taken not to melt into the snowbank with
too much water at one time. Shell ice wiil result.

Shell ice occurs when water seeps away after the surface
is frozen over. Seepage can occur if the ground frost melts,
a leak in the dike develops, or water melts away a part of
the snowbank. Shell ice will remain a problem until it is
removed. If air pockets develop ‘in the process of flooding,
they should be punctured and filled with water before flood-
ing is completed.

Natural-ice skating rinks can be created on tennis courts
or other hard-surface areas, although costly additional
construction is necessary. Some types of tennis courts do
not hold up well if water is frozen on their surfaces.

LINER-TYPE RINKS

In many areas of the country, the traditional method of
building natural-ice rinks is almost impossible because of
constant freezing and thawing. In order to have success with
the usual natural rink, temperatures must remain near or
below freezing. Fluctuating temperatures cause the ice tc
melt and the ground to thaw. Where this occurs frequently
during the season, the natural-ice rink construction is im-
practical. In order to provide a skating facility under these
circumstances, the liner-type rink is a possibility.

In the liner-type rink, a plastic-type liner (polyethylene)
is used to prevent water seepage and to waterpiooi ihe floox
and sides of the rink. This maierial is available in large
sections—100' x 100, 200° x 200°, and variations of these
sizes. A framework to contain the liner should be construct-
ed on fat ground, or around the edge of a hard-surface
area. Sand is placed on the inside for a distance of 10 to
i2 inches from the bottcms of the boards and shaped to
form a cove. The liner is placed on the inside of the frame-
work and up over the top. A cap of 1" x 47, which will
extend below the icz on the inside, is necessary around the
structure in oxder to prevent skates from puncturing the
liner. The rink is then filled to the proper level with water.

Fencing and a ramp and rail are recommended. A plan
for the inclusion of music may be desirable.

RESURFACING

The ice should bte resurfaced when needed. This can be
accomplished by scraping away or sweeping the cuttings
and spraying a light coat of water over the ice. If some
cutt.gs are left after scraping, a little additional water
shoul§ meit them and a good skating susface will result.
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SAFETY CONSIDERATIONS should be ta%en ic prevent accidents. Ice should be four
inches or more in thickness to be certified as safe. Wazn-
ing sigos, barriers, and the dissemination of warnings
through public-communications media are desirable.

The thickness of ice is critical on ponds, streams, and
lakes used for ice skating, and proper safzsy precautions
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Chapter 17

FIELD HOUSES

The term “field house® was applied originally to a facil-
ity for the storage of cquipment, or to an enclosed area with
a dirt surrace to provide for practice of such intercollegiate
sports as football, baseball, track, and tennis where climatic
conditions did not permit early-season practice out-of-doors.
Field houses were also used for practice of intercollegiate
sports ard for outdoor physical ducation classes during
inclement weather. The modern field house is used for coa-
ducting outdoor physical education and recreation activities
under cover, but, at the same time, it may provide facilities
for a variety of other activities.

For detailed information on general building features,
see Chapter 4.

PLANNING

It cannot be overemphasized that an adequately-planned
and well-constructed building is a key factor in enabling
the physical education program to provide adequate service
to the college or university of which it is a part. A survey
of available campus facilities for conducting activities com-
mon to modern phsical education programs will determine

the number and kind of activity units to include in the
building.

DESIGN

Items that should be considered in designing a field
house are: accessibility, beauty, economy, flexibility, super-
vision, and utility.

The following list of recommendations concerning de-
sign and construction may serve as a check list for schools
contemplating the building of a field house (not listed in
priority order):

e Provide ample space for the activities desired.

e Include adequate administrative, recreational, and sez-

vice facilities.

e Design for future needs.

e Provide accommodations for men and women.

e Provide drainage around the exterior of the building.

e Provide adequate storage space.

o Install proper lighting.

e Provide for maintenance of light fixtures.

e Provide adequate wiring, with provision for high-

voltage current.

o Provide windows and skylights with minimum glare

intensity.

o Install sufficient and well-placed heating vents.

e Provide for sufficient natural ventilation.

e Include adequate exhaust fans and vents.

e Provide waterproof insulation for the ceiling.

e Place pipelines an adequate distance from the floor.

e Include sufficient rest-room space.

e Provide sufficient shower and locker facilities.

e Install an adequate public-address system.

e Include adequate facilities for cleaning and mainte-

nance.

e Include sufficient water outlets.

LOCATION

Considerations related to the location of the field house

are as follows:

e The field house should be accessible to those who use
it most frequently. Therefore, it should be located near
the major classroom buildings, dormitories, and phys-
ical education buildings.

e The field house should Le located in attractive sur-
roundings and should be pleasing in design. The de-
sign should be functional rather than traditional. It is
possible for an architect to plan a building whose
design will be modern and functional, but still blend
in with the other architecture of the area.

e Facilities should be so located as to permit expansion.
Attention should also be given to the slope of the land
outside the buildings to prevent surface drainage.

e Consideration should be given in some institutions to
joining the field house and other physical cducation
facilities. Such a decision may eliminate the need to
duplicate in the field house the office suite, central
equipment supply room, dressing-locker rooms, show-
er rooms, training room. and other service facilities.

o Athletic fields and playing courts should be centigaous
to the field house.

SIZE

The size of the field house and the type of facilities to be
provided will be dictated by: the present and anticipated fu-
ture programs of physical education, recrcation, and ath-
letics; the climatic conditions of the area; facilities already
in existence; and the amount of money available. No matter
what the size, however, the building should be planned not
only to satisfy present needs but also those of the foresee-
able future.

Some institutions may wish to plan a field house in con-
nection with a stadium. In this case, consideration should
be given to combining the two structures in such a manner
that the back wall of the stadium may serve as one of the
sidewalls of the field house. Such a plan may have inter-
esting possibilities, both from the standpoint of economy
and with respect to a more effective Gevelopment of the

areas under the stadium.
The minimum length of the field house should accommo-

date at least a 60-meter 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, will prevent injuries and eliminate a
mental hazard where space is limited. Six lanes are desir-
able. Some provision should be made lor the elimination of
entrances so as to protect individuals who may enter the
field house at track level and collide with runners on the
track. The track should be of such a size as to be a con-
venient fraction of a larger standard distance.

Even though field houses of many shapes and sizes have
been erected, present and future programs should be care-
fully delineated by program specialists before the size and
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shape of the structure are determined. The minimum width
required to house a baseball jafield s 125 feer. A une-
eighth mile track enclusing baseball fucilities requires an
area at least 200 meters long and 160 feet wide.

LAYOUT

The layout of the fieid house will determine the extent to
which it will serve the purpose for which it was intended.
Space will most likely be pzovided for track and field
sports, baseball and football, and, in some instances, for
basketball and tennis. The total area required for a track
depends upon its proportional length of one mile, the radi-
us of the curves, and the actual width of the running dis-
tance. The width of the running track should be at least
18 feet, and, for hurdle races, the lanes should be a mini-
mum of 3 feet in width. The track within a field house
should be so located that it is usable during the indoor
training season.

Special areas for the shot put, high-jump, long-jump,
triplejump, and pole-vault events skould be provided with-
in the track oval or adjacent to the outer periphery of the

track. The shot put area should be isolated at one end of
the building. Permanent pits should be located near the sides
of the building. Temporary units can be excavated within
the track oval for meets attracting numerous spectators, or
movable pit boxes can be used. For high jumping and pole
vaulting, portable pits may be used.

ENTRANCES

A paved access roadway should serve the field house.
and provision should be made for trucks to enter the build-
ing and move to unloading points without damage to
floors. Entrances to the field house should be so located as
to reduce to a minimum the possibility of injury caused bty
persons or vehicles entering or leaving the building.

DRINKING FOUNTAINS

The activity areas will require installation of recessed-
type refrigerated-water drinking fountains. Flush-type cus-
pidors, located no less than three feet from the fountains,
should also be provided.

Figure 49
Physical Education and Athletic Complex, lllinois State University
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FIELD HOUSES

SERVICE AREAS

An underpass from the existing physical education build-
ing to the field house may be desirable in c¢rder to make
service areas in the existing building available to soms par-
Jeipauts in the field hoase. If the field hocse is nct adja-
cent to any other facility, consideration sheuld e given to
the srection of a field service building, simple in desigr,
with storage space and dressing, shower, and toilet facilities.
Soecific information on iocker, shower, toilet, and other
service facilities may be found in Chapter 9.

TRAINING AND FIRST-AID ROOMSS

Training-room facilities and persennel should be avail-
able to all students requiring their sexvices and should be
easily accessible to pariicipants in the field house. Detailed
recommendations concerning trairing and first-aid rcoimns
may be fcund in CLapter 9. )

STORAGE SPACE

Many fieid houses have oeen constructed with insufficient
storage space. Space should be provided for equipment and
supplies for both the physical education and athletic pro-
grams. Supply rooms should be lazge enough so that.beth
supplies and equipment can be cared for and issued from
them. It is esseatial to have adequate and conveniently-
piaced storage space if the facilities are to be felly usable.

SELECTED REFERENCES

Scott, Harry A., Competitive Sports i Scheols and Colleges. New York.
Harper and Brothers, 1951.

Scott, Harry A., and Westkaemper, Richard B., From Program to Fadili-
ties in Physical Education. New York: Harper and Brothers, 1958.
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Every attempt should be made tc avoid using odd-shaped
areas or space left over in a corner.

Afier a building is complaed, it is impessible to add
storage space unless that space is taken from arezs which
were designea for other uses. Thoughtful planning of stos-
age space should be done when one is setting forth his
tota) space needs. Adequate maintenance and contro! over
supplies and equipment is possible cnly when pzoper stor-
age space is available.

Another consideration of major importance in cenuec-
tion with storage is the provisivn of adequate-sized entrances
to storage areas. An adequate loading dock may also be
required, depending upon the types of supplies and equip-
ment to be used. Additional informaticn on storage areas
may de found i Chapter 9.

PUBLIC-AD'DRESS SYSTEM

Provisions should be made for the installation of a
public-address system. Acoustical treatment of the building
1s desirable. Spacific details may te found in Chapter 4.

FLOORS

Every consider.tion should be given to the latest devel-
opments in types of floor surfacing. The basic functions to
be served by tie field house in the particular institution
will determine the final selection. See Chapter 4 for de.ailed
information on floors.

Snowherger, C., “A Functional Fieldhouse,” Journal of Health, Physical Ed-
ucation, and Recreation, Vol. 35, No. 1, January 1965, pp. 3841, 52.
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Chapter 18

ARENAS

An arcna i5 a structure lo provide mass secting fer
spectators arcusnu an activity area. The activity area may
serve oniy one purpc:e or it may be constructed to serve
several purpeses, readlly interchanged, of with plunned
adaptations. Depending upon ihe purpuses and the clinate,
the arena may be cornected to the field house. When these
two facilities «djoir: the gymnasiur;, the tcial complex pre-
vides for she instrucuonal, professional education, .itra-
mural, recreational, co-recreational, and athletic pregrams.
The azena itself can be used nct cnly for spectators at
competitive activities, but also for such events as demonstra-
tiops, exhibitions, commencemes.. *vercises, concerts, tous-
naments, and mass me «ngs.

For detailed infornatica on g-reral building features, sz¢
Chapter 4.

“LANNING

The same basic principles apply in the planning and con-
struction of arenas as for other athletic, physical education,
and recrcation facilizies. An adequately-planned and well-
constructed buildicg will enhance not only the athletic pro-
gram, but the program of the entire college or university.
A survey of modern athletic programs and a careful analy-
sis of the needs of the particular institution determine the
nature and tvpe of building to be constructed.

DESIGN

The following guides in design and construction might
serve 15 a check%ist for colleges and universities contemplat-
ing an arena:
e Provide ampie space for the activities desired.
e Design for future needs.
e Provide for expansion or change.
e Provide for portable faciiities.
e Plan for accommodation of spectziurs in areas where
needed.
e Provide well-designed spectator exits.
e Provide drainage around the exterior cf the building.
¢ Include an.adequate lobby and vestibule.
» Provide for adequate storage space.
» Instali proper lighting.
e Provide for maintenance of light fixtures.
e Provide a sufficient number of electrical outlets, and
place them for easy access. _
e Provide adequate wiring, with provision for high-volt-
age curreat.
e Select good paint colors for the interior of the building.
e Provide windows and skylights with minimum glare
intensity.
e Place windows axay from goals and goal lines.
e Install sufficient aad weil-placed heating vents.
e Provide for sufficient natural veatilation.
e Provide filters in the air-circulaiion system.
e Include adequate exhaust fans and outlets.
e P:ovide waterproof insulation for the ceiling.

e Place pipelines an adequate distance from the floor.

e Indude cufficient rest-room space for men and women.

e Provice sufficient showes and locker facilities.

e Provide well-placed ticket-caleandticke:-takingfacilities.

e Provide for telephone, television, radic, and telegraph
facilities in the press area.

¢ Provide an adequate sound system.

e Include adequate facilities for cleaning and maintenance.

e Include sufficient wat=r outlets. '

e Provide a large enough entrance for the delivery of
equipment to the arena.

LOCATION

Institutions planning an arena should consider thefollow-

ing items related to the !acation:

e An effort should be made to locate the structure away
from industrial and congested areas.

e Acenas should be so arranged thar cactive supervisicn
is possible with a mirimum of effcrt and cost. Offices
should be located as conveniently «.s possible to all fa-
cilities. Equipment and supply rooms should be located
within or adjacent to the dressing rooms so that super-
vision of the locker room is possible from the supply-
issue rooms.

e The arena should serve as a functional facility.

e The arena should be so constructed that exclusion of
unauthorized persons’ from certain designated areas is
possible.

e The facilities of the arena which are open to spectators
shouid be vasily accessible to the public with a mini-
mum of traveling through other areas. An analysis of
the anticipated traffic flow in the building will pay
enormous dividends in terms of ezsier supervision and
lower maintenance costs.

e Facilities shculd be planned and located using a long-
range approach which will permit possible expansion.

e Engineering features for toundations, rcinforcement,
drainage, pumps, and valves should be determined in
the light of the qualities of the land area.

e Adequate parking areas adjacent to the facility, with a
paved access roadway leading to the building, are nec-
essary. Institutions heving stadiums may wish to take
advaniage of stadium parkirg facilities 10 accormo-
date persons using the arena.

SiZE

The needs of the particular college or university will de-
termine the arena size. The height of the structure will be
determined by the number and location of dalconies to be
provided. The arena must be able to accommeodate crowds
effcciively and safely. This will be particularly true when
many d;fferent types of activities are scheduled.

The floor size should be dictated by the activities to be
conducted in the building. It is sccommended th.t the actiz-
ity-area dim#nsions be not less than 150" x 250°.




ARENAS

BALCONIES AND ELEACHERS

When permanent balconies are planned, they should be
corstructed without supperting pillars which would inter-
fere in any way with the playing or visual area. Balconies
should be served by remps which connect directly, or by
means of wide corridors. with convenient entrances and
exits. Temporary bleachers, when placed in front of and
below thie permanent balconies, should continue the sight
lines of the Ealconies. Such bleachers should be inspected
thorougkly before they are used. and their capacity should
never be taxed.

In arenas designed primarily for basketball, speciators
should enter and exit at a single level at varicus points
around the circumfersnce, from an extericr perimeter walk-

way. Designers may deciue on the use of a continuous
cross aisie conucctcé through the exit tunnel to the con-
course In such a desigp, all seats abuve this cross aisle
azr accessible only kv means of stairs in each exit tunnel,
wnile she lower seats zan be reached from the vertical aisles
connecting the main aicss aisle. This systera simplifies the
flow of spectators o and from an event, and allows for
eficient management and control at one level. A portion of
the lower seats are attached to telescopic platforms whith
roll back into wall pockets when a larger arena floor is
desired.

The arena should be so desigred that the normal flow
of traffic will not encrvach upon the activity areas. This is
essential in order to avoid interference %ith activities and to
decrease maintenance costs.
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Balconies can be constructed as a conunuation of bleach-
ers or they can be elevated above them and parntially ox-
tend over the seating at & lower level. Requirements for
ramps, stairs, asles, exits, dvors, corridors, and fire-alarm
systems ma) be obtained from local and state officials and
the National Fire Protection Association.! Following an
event, it should be possible o empty the building within a
reasonably short period of time.

Bleachers can be of the roll-away, folding, or reverse-
stack tvpe. There is considerable expense connected with
the latter type, and, consequently, it is not recommended
except as supplemental seating.

The height of the last row of seats is determined by the
number of rows and the incieased elevation of each. The
height of the seating surface of the first row should be 22
inches from the tloor, and each successive row should be
from 8-1/2 to 11-1/2 inches higher than the preceding one.

The width of each seating space should not be less than
18 inches, with 24 inches recommended. The space required
per person will vary from 2.7 to 3 square feet. Sight lines
should be considered in relation to the increase in elevation
between successive rows. It is prefecred that spectators have
focal points of vision at the court boundary line nearest to
the seats. Focal points more than 3 feet above these bound-
ary lines are unsatisfactory.

When bleachers are extended, the first row should be at
least 10 feet away from the court sidelines and end lines.
The depth of closed bleachers varies from 3 feet for 10
rows, to 4-1/2 to 7-1/2 feet for 23 rows.

The elevated seating deck or platform can be used to
supplement the number of seats provided at floor level.
Remonvabie bleacners for the deck should be the same as
tnose used at floor level. By adepting this design, additional
activity space is provided on the deck and in the area underz
it.t. The depth of the deck depends upon the number of
bleacher rows.

Fermanent seating facilities may be provided in a bal-
cony or on the level of the playing {loor. Since permanent
seats restrict the use of a basketball pavilion, they should
not be used at the playing-floor level in such a facility.
Balconies may be constructed to provide seats to supple-
ment removable bleachers at court level and on the elevated
deck. Balconies can be constructed as a continuation of
removable bleachers or can be elevated above them and be
partially extended over the seating at a lower level. The
balcony should be so designed that spectators in each row
have the desired foca! points. The seats for a balcony can
have backs or car be similaz to those for stadiums. To de-
termine requirements for ramps, stairs, exits, doors, cor-
ridors, and fire-alarm systems, plaaners should consult
local and state laws and the recommeadations of the Na-
tional Fire Protection Association.

COMMUNICATION FACILITIES

Accommodations for reporters, sports broadcasters, TV
annouancers, motion-picture cameramen, and scouts should
be planned in the original design. It should be noted that
the working press prefers v be as close as possible to the
aciion at basketball games. Consequently, space for then:
during these contests should be provided at courtside.
Souudproof broadcasting and television booths should be
provided for radio and TV services when the aiena will be
used for attractions of considerable public interest. If com-

! Building Exits Code, National Fire Protection Assodation. 60 Battery
March Street, Boston, Mass.
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munication facilities are located high in ihe arena, an cle
vator should be provided. A iest room and refreshment
facilitics should alsu be included. Serious consideration
should be given to television-installation requirements— both
closedcircuit ard conventional 1ypes. Detailed information
or: sound control and acoustics may be found in Chapter 4.

EMTRANCES

Entrances to the arena should be located with reference
to parking facilities and traffic approaches. Provisions
should be made for a paved access roadway into the arena,
in addition to at least one entrance large enough to accom-
modate trucks. The main lobby should ke of sufficient size
to accommodate anticipated crowds seeking tickets and ad-
mission. This is particularly important in northern climates.

The lobby should be so designed for ticket selling and
collecting that the traffic wiil fiow in a straight Lue, or
nearly so, from the entrances to the box office to the wicket
collectors. To avoid congestion, approximately two-thirds
of the lobby should be planned for accommodating box
offices and ticket purchasers. The remainder should be
reserved for ticket holders, who should have direct access
to admission gates.

DRINKING FOUNTAINS

An adequate numbes cf refrigerated-water drinking foun-
tains should be provided. Recessed-type fountains are rec-
ommended. Flush-type cuspidors should be installed and
should bc located no less than three feet from tae fountains.
Drinking fountains should be so located that they do not
interfere with the circulation of the crowd.

SERVICE AREAS

Conveniently-act :ssible dressing units, equipped with
chalkboards and tackboards, should be provided for the
home and visiticg teams. When the arena isto be used for
intercollegate -or interscholastic basketball tournaments or
other competitive athletic eveats, consideration should be
given to providing separate locker rooms with adjoining
shower and toilet facilities. These units could be used at
other times throughou: the year by intramural and other
activity participants. It is desirable to previde passageways
from dressing rooms direclly to the arena floor to avoid
crowd interlerence.

A dressing room with adjoining shower and toilet facili-
ties should be rovided for staff members. It is desirable
that a scparate dressing room be provided for game of-
ficzals.

Separate toilet facilities in sufficient number for men and
women spectators should be provided in close proximity to
the seating areas. Toilet rooms should be located near traf-
fic lanes.

For detailed information on service arzas, see Chapter 9.

STORAGE SPACE

Arenas require adequate storage space. Supply rooms
should be of sufficient size to accommodate the storage,
repair, and issut: of athletic equipment. These areas should
be strategically located ir the building and properly secured
and ventilated. Proper control of supplies and equipmert
car: only be acccmmpiished when proper storage space is
provided. The equipment room should be so constructed as
to facilitate efficient checking in and out of equipment. It is
also important that adequately-sized entrances to the storzge
areas be provided. To facilitate the handling of large and
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heavy equipment, a loading duck should be cunstructed. An
elevator is necessary for the muvement of equipment te
different levels.

CONCESSION BOOTHS

When the arena is planned iv accommodate large
crowds, concession booths shouuld he constructed. They
should be equipped with electric stuves, sinks, hot and cold
running watcs, and sewer connectiuns, and should be lo-
catclgl where they do not interfere with the normal flow of
tiatlic.

LOUNGE AND 1ROPHY ROOM

If space and funds are available. a coinbination lounge
and trophy room is advisable fcr a variety of uNs cour-
nected with the athletic program. Aa adjoining kitchenette
is also desirable. Some institutions may wish to display
trophies in areas more accessible and convenient to public
view.

SCOREBOARDS AND TIMING DEVICES

Scorebuards and timiag devices should be of sufficient
number and be so placed that they can be seen readily by
plavers and all spectators. They should be easy to operate
and readily accessible for maintenance purposes.

PUBLIC-ADDRESS SYSTEM

Provisions should be made for the installation of a
public-address system. Specifications for such systems may
be found in Chapter 4.

Acoustical treatment of the buildiag is desirable.

FLCORS.

Careful consideration skouid >e given to tie latest devel-
opments in types of floor surfacing. The basic nse of the
facility should be the determining factor in the final selec-
tion of the type of flooring.
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Chapter 19

STADIUMS

The stadium is a permanent seating structure around a
sports field for viewing sports events and other activities.
The same general rules of planning relate to stadium con-
struction as to the other parts of the phvsical education and
athletic plant. The program dictates the structure.

The size and design { the stadium will be influeaced by
such factors as the following:

e The particular functicns it is to serve in the total pro-

gram of the college or uaiversity and community

e The number of persons it is to serve presently and in

tne foreseeable future

e The topography of the land and the climatic conditions

of the region )

® A conformity to the official ruies of the sports which it

is to serve.

Those responsible for planning stadiums should keep in
mind that the structure is a service unit to the physical ed-
ucation, recreation, and athletic programs of the institution.
In the early stages of planning, there should be a jeint ef-
fort of all concerned. The professional staffs of the depart-
ments iniolved should firnish the curriculum and activity
requirements. All uses should be investigated as they relate
to the icial educational program. From the standpoint of
justification, a multiplicity of uses might be the determining
factor for approval.

For detziled information on general features of outdoor
facilities, see Chapter 5.

DESICiN AND SHAPE

After those persons responsible for planning have deter-
mined the uses and the desired seating capacity of a pro-
posed structure; a selection is made of the design which best
serves the intended purposes. State and local building codes
and other standards furnished by professional organizations
and trade associations can be used as guides ir. planning.

The architectural design of the stadium must consider
aesthetic values. It is desirable to design a structure for
beauty as well as “for utility. Ideally, the structure should
harmonize with the character of the terrain and conform
to the architectural style of the region, the community, or
the other buildings of the campus where it is located.

Outdoo: structures for spectators are fouad in a variety
of shapes (see Figure 52). The most common of these
shapes are as follows:

o Crescent

e Rectangle

o Muleshoe

e Horseshoe

e Bowl

The crescent design piaces the greatest number of seats
opposite the center of action. This shape is usually of per-
manent construction and used for sports requiring a rec-
targ Jlar playing field. The front is parallel with the field,
but the back and sid:s form a continuous curve with its
cenier located on the midline of the field. In this design, the
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preferred seats are higher up, opposite the center of the field.
Another design base§ on the crescent principle is composed
of rectangular seating sections, the depth of which decreases
as the units extend toward the goals. This design is econom-
jcal because curved back. and sides are eliminated. Another
advantage is that the greatest number of seats are concen-
trated within the 40-yard lizes.

The rectangle is the most common and least complicated
stzucture. It provides for practical and economical expan-
sion when necessary.

The muleshoe and horseshoe are two designs intended
for permanent structures with large initial capacities. Ex-
cept for bowed tiers in the horseshoe type, they are similar.
Better sight lines in the bowed tiers provide the advantage
of facing the spectators toward the center of action. This
advautage, however, is reduced by the fact that curved con-
stmnction is more expensive than straightline forms. The
mulzshoe stadium (sec Figure 52) allows for inclusion of
a 200-meter straightaway %or a track, plus additional space
for field events. There is some merit in building a muleshoe
stadium in stages, with the initial structure being rectangu-
lar.

The bowl-design stadium, built to handle large crowds,
has both advantages and disadvantages over those already
discussed. It completely encloses the playing field, which
rules out a 200-meter straightaway unless special provisions
are made. Consideration may be given to adding a second
deck as additional seats are required.

FOOTBALL AREA

The development of any stadium football field should
include an overall grading-and-drainage plan prepared by
a competent professionzl. Provisions should also be made
for an adequate watering;and-sprinkling system. The field
should be crowned at the center, sloping up to one-fourth
inch per foot toward the sidelines. The total area for foot-
bali should be not less than 85,000 square feet. The field
should be on a north-south axis.

TRACK-AND-FIELD AREA

Track-and-field spectator seating is generally parallel
to the straightaway for the dashes. Some planners, however,
have located spectator seating so that the structure angles
in gradually toward the straightaway end of the track. The
front end of the structure nearest the starting line should be
farther away from the track than the front end nearest the
finish. This arrangement faces the spectat¢  toward the
most common center of continuing action. This type of
arrangement can be planned and designed without interfer-
ing with other activities when the track-and-field area is a
facility by itself.

Track-and-field activities require several acres of ground
to include space for the development of a quarter-mile oval,
running track with a minimum straightaway of 175 to 180
meters. The straightaway should face north so that partici-
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pants in hurdles and sprints do not run twnard the north.

The track should be flat, and the surface should be com-
posed of cinders or synthetic material. Track rules requirc
that there be a tvo-inch sclid curb consuucied around the
interior of the track. This « tb may be made of wood, con-
¢ ., asphalt, or steel. Inclination of the treck should be
limited to the ratio of 1 to 100 laterally aid 1 ‘0 1,0Gi in
the running direction (for field events, in the jumping or
throwing direction). Most tracks are constructed sv that
lateral inclination is toward the inside curb, where small
scuppers permit the water to drain from the track to ihe
edge of the infield.

Field events which should be considered in planning
track-and-field areas and facilities are: road walk and
steeplechase; high, long, and ‘riple jump; discus and shot-
put; javelin; and pole vault. A raised landing platform
covered with huge chunks of rubber or with sume other
type of “portable pit” is generally placed over the pole-vault
landing pit so that the participant does not have so far to
fall when landing. For the high-jump pit, the same type of
landing platform may be used, provided the platforr: is
placed closer to the high--amp standards.

For field events i which the participant must land in a
pit, the landing area must be filled with sawdust or other
soft material. The landing pit for the long and triple jump
must have a minimum width of 9 feet and a minimum
length of 15 feet. The scratch line for the long jump is
approxi.nately 12 feet from the near edge of the landing
pit. For the triple jump, the scratch line should be placed
at least 36 feet from the near edge of the landing pit. The
higii-jump and pole-vault landing pit(s) must be not less
than 19 feet wide and 12 feet long. It is recommerded that
runways for the pole vault and jumping events be con-
structed of rubber asphait or a synthetic material. The
same type of material is recommended for the high-jump
approach area and the throwing areas for the weight events.

BASEBALL AREA

The baseball stadium should parallel the home-to-first
and home-to-third base lines. It may be constructed of
wood, steel, brick, or conrrete. To provide the most satis-
factory vision for the most players, the layout of the dia-
mond should be such that a line between home plate and
seccnd base intersects the path of the sun at right angles.
If home plate faces south, the late-afternoon sun will be
behind the first baseman. The stadium design cesembles an
"L" or a modified "V," aad if permanent seating of the type
mentioned above is not a part of the facility, demountable
or mobile units may be arranged in the above-mentioned
design.

The baseball field requires approximately three acres.
If an outfield fence is used, it is generally placed 325 to
340 feet from home plate (measured down each foul line).
The fence in straightaway center field is usually 385 to 410
feet from home plate. The diamond is 90 feet square.

It is important that there be a large frame backstop with
sturdy wire netting, stationed 60 feet sehind home plate.
This backstop should be 20 to 25 feet high to keep the ball
in the field of play. Attached to cach end of the backstop
should be a fence at least four fcet high, 60 feet from the
nearest foul line, and extending to the outfield fence where
it jeins it on foul ground 60 feet from the foul line. Where
it is necessary to put the backstop a great deal less than
60 feet behind home plate, a hood which slopes 45° toward
the field should be installed.

Turf is the ideal surface for the unskinned areas. These
areas should be a mixture of natural earth, sand, and clay
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og loam. The pitcher’s mound should be argely of day
and is, by rule, required to be 15 it hes above the base
linc level. Fixed holiow pousts should be driven Lencath the
bases to secure them. A two-percent slope from the pitcher's
plate to the outfield facilitates drainage. Surface drainage
in the direction of the slupe is cunsidered indispensable to
good playing conditions.

IMPORTANT FACTORS IN STADIU DESIGN
The main conciderations in planning spectatc r structures
imolve seating decke, deck supports, seats, and means of
ingress and egress.

SEATING DECKS AND DECK SUPPORTS

Several factors should govern the selection of materials
to be used for seating decks and deck supports. These fact-
ors include expected capacity, intended use of the structure,
availability cf funds, c?imatic conditions, and desi.ed aes-
thetic qualities. Wood, stone, brick, steel, and reinforced
concrete are the materials most frequently used. The inclu-
sior of service and other facilities under the stadium make
mandatory a solid, contiruous, and watesproof deck of
either concr2i¢ or metal. Appearauce, tensile strength, adapt-
ability, exhaustibility, durability, and cost of construction
and mainterance are iiems that should guide the buyer in
the sclection: of building materials.

Concrete, structural steel, wooden columns, and natural
or artificial embankments serve as supports for decks of
spectator structures. Reinforced concrete columns are gener-
ally used to support conczete decks. Steel decks are usually
surmouinited on steel columns and beams. Either steel or
wooden substructures support most wooden decks. The
supporting structure of the stadium should rest upon foun-
dations of concrete. The design of deck supports should
nzet structural strength requirenients of state znd local
building codes, and the supports should be so located that
they provide unobstructed spaces of the appropriate dimen-
sions to accommodate proposed uses of the underneath
portion of the-stadium.

Siress siandards should be considered at all umes in
stadium construction. Irrespective of the materials wsed for
construction, all spectator structures should be designed to
meet the following specifications: to support, in addition to
their own weight, a uniform, distributed line load of not
less than 100 pounds per square foot of gross horizontal
projection; to resist a horizontal wind load of 30 pounds
per square foot of all vertical projections; and to withstand
a seat load of 24 pounds per linear foot of seats, and a
force of ten pounds per linear foot applied in a direction
perpendicular to the seats’ length. Seating standards re-
quire that all seats and footboards carry line loads of not
less than 120 pounds per linear foot.

Seating decks may be constructed of concrete, steel, or
wood. Reinforced concrete is satisfactory, provided it is
properly designed and constructed. One of thedisadvantages
of this type of material is its tendency to crack when it is
used in structures located in areas north of the frost line.
The proper placement of expansion joints, the sloping of
treads to the front. and the adherence to standards for ma-
terials used in the concrete are guide lines to reduce the
deterioration and maintenance cost for this type of material.

Bent steel plates may be used ifi the construction of steel
decks (prefabricated sections of treads and risers). This
type of deck affords flexibility in expansion. A facility of
this kind may be salvaged and moved to a new site, and
it is a sturdy, durable, and watertight (if welded) structure.
However, steel plates do tend to deteriorate if not painted
on a regular basis.
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A stracture with a seating capacity of fess than 5,000
persuns might be constructed of wooden trzuds and riser.
mounted on concrete, steel, or wooden substructures. The
only advantages of this type of cunstruction are lower cost
and portability of the scating facuities. Deterioration of the
wood and the almost constant maintenance preblems are
disadvantages.

TREADS AND RISERS

The seating deck of a spectator structure has a stepwise-
type surface of treads and risers. The tzeads form the hori-
zontal surface while vertical surfaces form the risers. To
minimize expense, treads and risers should be as small as
possible but sufficient in size for comfort and good view.
The height of the first tiser should be Lept to 2 minimum
Lecause it affects the ultimawe height of the entire structure,
and, therefore, the cost. The width of the treads is governed
hy faciors of economy and comfort. A minimum depth of
24 inches is recommended for treads with backless seats.
For s:ructures witheut continuous seating decks, this ineas-
urement saould be taken between the front edges of the seat-
ing surfaces of successive. tiers. The miuimum depth for
treads supporting seats with backs is 30 inches. Tread
widths remain constant except for the first tier, unless there
is a railing, low wall, or fencc in front, in which case,
additional space is required for spectator movement.

Drainage must be considered in the design of treads for
solid decks. A forward slope of 1;2 to 1 inch per tread
will permit water to drain off rapidly, in addition to facili-
rating hosing the dedk for cleaning purposes. Gutters and
drains should be included for large structures. The stand-
ards for the <ize of the drain are based on the minimum
ratio of J square inch to each 300 square feet of deck sur-
face served.

State and local building cudes set standards for aisles,
entrances, and portals for spectator structures. Planners
should be cognizant of such codes. Aisles may not be neces-
sary in small seating structures. For structures with many
rows and large capacities, however, aisles are necessary.
Sections between aisles should contain tiers with 24 to 32
seats. The first aisles should be located 14 to 16 seats from
the ends of the structure. Horizontal waiks are generally
undesirable because persors using them will obstruct the
sight lines of others. If such walks are used, the next tread
above should be high encugh to permit the occupants to
look ever those persons walking in front of them.

Aisles should have a minitaum width of 36 inches, and,
if divided by a portal or obstructivn, each side should be
at least 24 inches wide. Whenever the riser height exceeds
9 inches. an intermediate step is necessary.

ENTRANCES AND EXITS

The seating capaciiy and the number of seats in each
section will determine the number of entrances and exits
required. It is important that spectators be dispersed in a
minimum amount of time. It is highly desirable to have
exit ramps leading from stepped aisles. Ramps, stairs, and
passageways should be as wide as the deck aisles served.
Stairs or ramps no: opening directly into a street or open
space should have lanes of at least 20 feet in width leading
out of the area.

Entrances and exits for structures should be located for
accessibility and be adequate in size and number for crowd
dispersal. Whet. entrances and exits are located at the front
of a structure, a low fence or wall shouid separtate the walk-
way from the playing-field area. The first tier of seats
should be high enough to allow the occupants an unob-
structed view.

ERIC

IToxt Provided by ERI
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DECK WALLS AND RAILINGS

‘the ends, backs, and, in some instances, the fronts of
the scating structures should be bordered by walls or a
railing. These walls or railings should extend at least 42
inches abowve the treads and be designed to prevent specta-
tors from sitting on them.

SIGHT LINES

Seating facilities should be constructed to provide spec:
tators with a good view of the performance. Nearness and
an unobstructed sight line to the desired points affect the
quality of the accommodations. A sight line is a straight
line from the eyes of the seated spectator, over the heads
of others below, and to a point on the field that represents
the spot nearest the structure that should be in his field of
vision { see Figure 53).

Recommended focal points for sight lines are as follows:
for football, the nearest side boundary line; for track, about
knee-height of the runner in the nearest lane; for baseball,
several feet behind the catcher; for side seating for tennis,
four feet in ioward the seats from the doubies boundary
line, and for end seating for tennis, ten feet behind the base
line.

SEATING ARRANGEMENTS

Stveral factors enter into the design of seating facilities.
These factors include the nature of the contest, the comfort
and convenience of spectators, proper balance of cost and
comfort, stadium cleaning, and maintenance expenses.

Back supports are generally unnecessary in stadiums be-
cause of the nature of the activity and the added cost of
such supports. For planning purposes, an area of 2' x 2',
or 4 square feet per seat, should he allowed for bench-type
seats. The height of the seats above the foot-support treads
should be between 16 and 18 inches.

Some designers make no allowances for seating other
than directly on the treads. However, elevated bench-type
seats are much more satisfactory.

Douglas fir, redwood, and southern cypress are the
woods most commonly used for bench construction, since
long experience has proved them to be satisfactory seating
sur%aces. Factors such as decay resistance, bleeding, strength,
slivering, and cross section of grain warrant consideration
in selecting the kind and quali*y of wood. Types of commer-
cial covering which protect and aid in the maintenance of
wood seats should be investigated. Synthetic materiale —com-
posed of plastc., Fiberglas, and the like—molded irio seat-
ing struciures are now past the experimental stage. Extruded
aluminum, natural or in color, is fabricated into stadium-
seat construction and may be found in many modern stadi-
ums. The natural type is neither hot nor cold, withstands
weathex, defies insect destruction, and drains and dries
quickly and cleanly.

SEATING CAPACITY

If possible, the seating capacity of a stadium should be
sufficient to meet present needs, with plans for expansion to
satisfy predicted needs for a period of at least 20 years.
The number of seats required will be influenced by: the
sports and other activities to be served; enrollment of the
college or university; population and socioeconomic status
of the surrounling city and region; available public and
private means of transportation; and planned expansion of
the program. The piovision of an excessive number of
seats should be avoided because construction and mainte-
nance costs make it impractical to provide accommodations
that are seldom used.
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SITE AND LOCATION

Since spectater structures should be easily accessible to
the wsers, lucation i, a prime factor in selecting the site.
These facilities should be un the college or university cem-
pus and iocated near the gymnasium so that locker, shower,
dressing, equipment, and other service facilities can be used.
Duplication of existing adequate faciliies increases the cos's
of construction, operation, maintenance, and sapervision.
There should be sufficient space to serve the activities to be
conducted, and the buiidiag should be cn 2 plot large
endugh for adequate safety provisions for traffic movement
and parkiug requ‘rements.

A primary requisite for « satisfactory site is adequacy of
size. The topography of the land is also an important factor
influcncing the choice. The site should be flat or easily lev-
eled. However, natura! inclines of the topography can be
used for support or partizl support of a structure. Surface
drainage of the site and adjacent areas, and the subsurface
soils and geological formations should also be considered.

DEVELOPING THE SPACE UNDERNEATH THE STADIUM

The space underneath a stadium can serve a variety of
purposes, bu: considerable planning for utilizing this space
should occur at an early stage. Planners should not con-
sider service units in this section of the stadium if no more
than 15 rows of seats are contemplated. Under-stadium de-
selopment is ecoromically advisable only if the cost of
construction of needed facilities is less than 1 would be at
other available sites. Many colleges and universities may
find it more feasible to develop the area underneath the
stadium than to have the various func*ons which might be
served there dispersed to more remote ax:as.

A variety of uses can be made of the space under a
stadium. The most common facilities to ke located in this
aiea are: public toilet rooms, storage rccms, concession
booths, and dressing rooras for competitors. Activity areas,
classrooms, and offices might also be included in this area.
One or more lounge rooms for pregame meetings and/or
luncheous wih the press, or for other similar purposes,
may be provided if space is afforded. Other possible facili-
ties to be developed in this space include: auditeriums and
band rooms; dormitories and dinin halls; instructional
areas; maintenance shops; housing for the careteker; basket-
ball courts; auxiliary gymnasiums; practice fazcilities for
baseball and track; 2nd squash and hardball courts.

Steps in planning the area uader the stadium include: a
determination of the capacity and type of the proposed
structure; a study of cther present and probable future facil-
ity needs; and a determination as to which of these needs
catn: best be satisfied through development cf the space under
the stadium. Three important questions should be answered
in determining the feasibility of devcloping this portioa of
the stadium. Is it possible to construct the facilties in keep-
w:g with the previously-determined requirements? Will these
¢.cilities permit the intended use? Is it economically prac-
tical? If the space under the stadium is tc be developed,
other important factors which should be considesed are:
the structure should be above the ground and/or permanent
construction; the seating A2ck should be watertight; the space
requirements of the various facilities will indicate the loca-
sion and design of columns, trusses, beams, and other sup-
piorts; the substructure should be designed to support the
';tatin% deck, and, at the same time, to provide a frame-
-work for the construction under the stadium.

Ramps, stairs, walks, and other stadium service facilities
-hould be located to satisfy the iniended purpose, but also
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with consideration of facilities under the stadium. Common
errors frequently made iu the development of tuis area are
the failure to provide a watertight seating deck - with the
necessary inclusion of expansion juints and insufficient
fene.trativn and ventilation.

SERVICE FACILITIES

The nature and scope of service facilities depend upon
the size of the spectator structure, the activities to be served,
and the funds available for construction. Items to be con-
sidered in planning for service facilities are: provisicns for
dleaning the stadium; general lighting and electrical cutlets;
public toilets; protection against freezing; drinking foun-
tains; public telephones; public-address systems; irst-aid
rooms; concession hooths; radio. press, and television ac-
commodations; ticket booths; storage rooms; gates and
fences; and an access roadway. The availability of electric-
ity, gas, water, and sewsr connections affects the operation
of several of the items listed above.

For detailed information on service faciities, see Chapter

9. |
FACILITIES FOR. CLEANING

Stadium clraning can t» expedited by providing the rec-
ommended deck slope, and drzins with hose bibbs located
not raore than 100 feet apart. Paing the surface under the
stadium seats, and installing drains and hose bibbs de-
signed to prevent ireezing, facilitates stadium cleaning.

LIGHTING AND ELECTRICAL FACILITIES

General lighting and electrical outlets should be planned
to satisfy the requirements of the specific spectator structure.
If night games are to be played, illumination is necessary
for all areas 1o be used by spectators. The playing areas
should receive extra iltumiration in situations where the
last row of seats is several hundred feet away from action
on the field. Uniform iilumination is necessary for proper
player judgment of the ball and its trajectory. Therefore,
shere should be uniform light throughout the playing area
and the space around it.

Adequate light should always be provided in the stands.
Some illumination should be proviced on the ground im-
mediately surrounding the playing field. Standards for the
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design of floodlights are published by the Illuminating
Engineering Society (IES). Footcandle requirements may
be gund in Chapter 5.

The number and location of electrical outlets depend on
the nature and scope of service facilities and other facilities
under the stadium seats. Outlets are necessary for water
coolers, scorcboards, concession stands, dressing and train-
ing rooms, ticket offices, first-aid stations, clocks, the press
box, the public-address system, and telephones.

TOILET AND PLUMBING FACILITIES

Public toilet units should be located in an area that is
easily reached from the seating area. Because the stadium
structure 15 ordinarily not heated, all plumbing should be
constructed so that it can be con.pletely drained of water,
and water lines should be buried bencath the frost line of
the locality.

DRINKING FOUNTAINS

Carc should be taken to avoid placing drinking foun-
tains where the flow of pedestrian traffic would be impeded.
However, they should be conveniently located throughout
the stadium.




PUBLIC TELEPHONE FACILITIES

Oae public telephene should be provided for every 1,000
specaators, with 2 minimum of two for the stadium regard-
less of the seating capacity. Booths should be enciosad to
climinate noise, +nd should be placed in accessible locations.

PUBLIC ADDRESS SYSTEMS

Public-address systems are a necessity in all stadiums,
and large structures should have permanent sound systems
operated from the pres: box. Additional outlets should be
located in strategic spots on the field. The size of the struc-
ture will dictate the number and location of speakers. Pro-
visiors for increased volume does not solve the problem
of lack of an adequate number of speakers.

FIRST-AID ROOMS

A first-aid room with approximately 150 square feet of
space should be provided for every 10,000 seats. It should
be located on the giound level and should be served by an
access road—for ambulance service.

CONCESSION BOOTHS

There is a correlation between the volume of sales from
concession booths and accessibility, which indicates that
these booths should be aceessible from all seats. Approxi-
mately 100 square feet per 1,000 spectators should be
allowed for permanently-located concsssion bootks.

COMMUNICATION FACILITIES

oress, 1adio, and television accommodations are neces-
sary adjuncts to a modern stadium. The Sotball press box
should be located opposite the 50-yard line, preferably on
the west side of the stadiura. Baseball press boxes usually
occupy some portion of the stand behind home plate, and
tennis matches can best be served by a press bex bzhind the
end of the courts. Provisions must be made for television
and radio, and 2 means of communication between the
press box and the field is necessary.

Prevision should be made for a press box in the eriginal
design of the stadium+ The press box should be of sturdy,
permanent construciion and should be high ezough to per-
mit the occupants to see over the spectators standing in the
preceding row. It should be heated and enclosed, with a
glass front.

In coid climates, consideration should be given to pro-
viding an area for sports photographers at either end of
the press box. A protected and heated structure providing
overhead cover, with an open area in front from where
pictures could be taken, might be constructed for a nominal
sum.

Stairs and/or an elevator should provide access to the
press box, and the latter is recommended if the press-box
floor is ovar 30 feet above ground level. Public toilet facili-
ties should be immediately adjacent, with a minimum of twe
water closets, or one for every ten occupants. Utility, tele-
nhont, and special radio requirements should be determined
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by sound and eledrical engineers and should be included
in the original design.

TICKET BOOTHS

The number of ticket beoths for a spectator structure de-
pends apon the seating capacity, the number of preseason
or pregame tickets sold, and the number of entrances If
the spectator structure is surrounded by a fence, booths
can be located at the fence or in the area outside the en-
trance. All ticket booths shouid be well protected from the
elements and constructed to prevent forced intrusion.

Every stadium shcuid have a room within its enclosure
wuere monies from concessions and icket sales can be col-
lected. The size of this office depends upon the capacity of
the stadium and the scope of concession services.

Adequate heating, lighting, and veatilation should be
provided. '

STORAGE ROOMS

‘The nature, extent, and locativn of storage rooms vary
in accordance with the proposed use of the stadium and its
under portion. Storage rooms and entrances should be
large enough to accommodate the equipment. Few stadinms
have ever been constructed which have adequate storage
space.

GATES AND FENCES

Where admission is charged, a fence with a minimum
height of 7 feet surrounding the spectator structure and the
enclosed field is essentiel. Gates are necessary for spectator
and service entrances and exits. Admissior gates should be
located near the parking lots and other main approaches
to the structure. The number and size of the entrances de-
pends on predicted present and future attendance. Exits
shculd permit the crowd to vacate the enclosare in 10 min-
utes or less. Twenty-two inches of linear exit space should
be provided for each 500 spectators. At least one gate 14
feet high and 14 feet wide should be provided to accommo-
date trucks and buses.

ACCESS ROADS

A paved access roadway should serve the inner-ctadium
area. This road should lead directly to the concession
booths, first-aid station, and dressing rooms if these are in
the stadium.

SCOREBCARDS AND TIME CLOCKS

Scoreboards are essential for football and for baseball
fielas. Time clocks are also desirable for football.

PROVISIONS FOR FUTURE EXPANSION

If there is a possibility that the size of the stadium will
need to be increased in the foresecable future, the methed of
expansicn should be determined and the necessary details
incorporated ir the original footings and other construction.
Insofgr as possible, the iequiremeats for future expansion
should be Eailt into the initial structure.
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Chapter 20

OFF-CAMPUS AREAS

Because of rapidly-incrcasing enrollments, many colleges
2nd universities have been forced to procure areas and
facilities beyond the boundaries of the campus to provide
adequate instructional and recreational space for their grow-
ing campus families. The present chapter will discuss some
of the types of off-campus arcas now being developed.

PICNIC AND RECREATION AREAS

Ideally, the college cr university will have picnic or cook-
out areas within its main campus. Tnese spaces should be
within walking distance of other Ii;ing and learnirg faciii-
ties. If this is not possible, they should be located where
they will be .1ccessible off-campus, and preferably in an area
of wooded land which provides the picnic atmospnere. One
or more thiee- to five-acre plots, properly landscaped “rith
trees and shrubbery, will normally suffice for this activity.
The availability of « stream or other body of water com-
plements the setting, and 2 dependable supply of drinking
water is necessary.

The picnic area should include tables ard benches, simple
shelters, and fireplaces equipped with grills for cooking.
Toilet facilities, and provisions for disposing of botiles,
cans, and other throw-away iteras are important.

A small "council ring” with benches clustered for group

singing, and equipped for camp fires adds to the usc of

such areas. Consideration should be given to the provision
of a smzll, smooth, concrete dance slav as a further means
of enhancing the use and enjoyment by college or univer-
Sity groups.

Local park or recreation directors, state or national
forestry services, and state highway personnel should be
consulted for plans and specifications for the zquipment
items listed above.

RIFLE RANGE

Colleges and universities desirous of providing facilities
for shooting marksmanship will reed the technic® assist-
ance of the National Rifle Association (sce Apperdix K),
which is organized and equipped to provide detailed written
material and personal assistance. Because of the safety
responsibility, and in order to_develop shooting {acilities
which will be most efficient and effective, it is also recom-
meaded that assistance be obtained from the following
sources: personnel of one or more of the service academies;
state, locai, and federal police organizations; the armed
forces or Naticnal Guard;, or members of well-organized
rifle and shooting clubs. The section which follows is
intended only for the purpose of providing general under-
standing as a first step in the process of developing shoct-
ing facilities.

SPACE REQUIRELENTS

The indoor small-bore rifle range requires a shooting
distance of 50 feet. An additional 6 to 10 feet is needed for
targets and bulletstops, and a minimum of 15 {eet is needed
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behind the firing line to accommodate shooters, instruciors,
and the service facilities they need The distance betwesn
firing points is 5-1/2 feet or mere, ard while 2 minimuz:
ceiling ieight of € feet is widely advocated, an incrased
height would greatly enhance the acivity. (See Chapter 6.)

The cutdoor small-bore rifle range requires « shooting
distance of 300 feet, with the same spuce n:eds briween
targets and behind the firing line as s;arified < bove for the
indoor range. Space nceds behind the target depend op the
kind of target and bulletstops used. Because of the danger
of occasional ricocheting balets, this facility must be located
in an isolated area, or bulletsiops of armor plate must ve
constructed which will effectively trap the envire slug.

Ranges for high-powered rifle shooting for all official
distances require firing lines at 200, 300, 600, 800, and
1,000 yards. Safety requirements demand much greatec
spaces, and more «fective facilities must be provided for
trapping the slugs.

QRIENTATION

The indoor range requires plenty of light and the ab-
sence of glare from the sun or artificial light. The outdoor
raage must be so arranged that shooters will not be firing
toward the direction of the sun. When target arzas are
noith of firing lines, this requirement is normatly satisfied.
If prevailing winds are a factor, provisions are needed to
shield the area as a means of reducing the nuisance created
by flying diry, debris, and burned gunpowder.

BULIETSTOPS

The indoor range utilizes armor plate as a means of
trapping the slug and shielding the entire area—sides, top,
rear, and bottom. Bullet traps are available commercially.
Guesswork and trial-and-error planning should not be part
of the planning process whers these requirements are con-
cerned. Authoritative assistance must be tilized.

TARGETS

Target carriers which utilize cables and pulley wheels
are necessary for the small-bore and pistol ranges. Target
racks and safety pits are used for the large-bore rifle range.

LIGHTING

A minimup of 50 footczndles is needed for proper light-
ing on {iring lines, while 70 footcandles is necessary on tar-
get areas.

BORSEBACK-RIDING FACILITIES

Man's intarest in horses for use in recreation has led to
the demand on many campuses for facilities and programs
of recreation and instruction in horseback riding. While
the accommodaticn of this interest demands much effort and
financial expendituge, the activity is worthy of inclusion
where the in‘erest is sufficieatly strong.
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Cne university has a fine hurseback-riding facility which
ircludes heated stables, an indour arena, an wvutduur ring.
and miles of riding trails. Another institution, va the other
kand, has a fins working arrangement with 4 lecal riding
acadenry which owns the facility and horses. and provides
insruction and bus transportation for an established fee
paid by the studert. A third institution has made available
for organized scadent use the needed space and facilities for
a riding and rodeo club. the hurses are owned and cared
for vy individua! students. The rodev club is a University-
sponsored activity which includes competitive rodee. This
operation makes the activity available to students who are
sufficiently interested, and it leaves to individnal owners the
responsibility for feeding and care of the animals. Other
coileges and universities have utilized these and other plans
for satisfying the need for inclusion of horseback riding in
the overall program.’

The material which follows will outline the facilities need-
ed to serve riding classes with 2 maximum of 22 students.
These facilities include 15 acres and involve a barn, a rid-
ing ring, an isolation corral, a feed-sterage barn, a remuda
night trap, and a hitching rail.

BARN

Stalls
Number: 28, with 14 on each side
Size. 10'x 12*
9* height in front, 8' in back
12 feet between stall rows
Rurs: 10' x 20°
Tackroom
Size: 10 x 24"
Classroom
Size. 10" x 24'
Office suite
Size: 10'x 1¢°
Materials
Barn: ~umber - #3 rough, 1-inch stock
Roof - corrugated tin or aluminum
Frame - 2-inch lumber
Stalis: Brmper boards-2"x 10”
D atch doors - 3-1/2 feet wide
Rucs: 10'x 20’ for each stall
Posts - railroad ties
1:inch cable, 3 strands with turnbuckle on
each end
Feaders
Size: 6' desp hay-feeder type
Grain boxes-2'x 3’

Gersral
Cemext foundation with 8-inch fcotings
3 sides and one-half back on each stall
Plumbiag to inciude 1-inch pipe with water
spigot and tank for each stall
Electric wiring and fixtures for tackroom,
classrcom, barn, and the head of each stall
RIDING RING
Size: 150' x 30"
Materials

Railroad vie« ard 5-foot V-mesh wire with
one strand of l-inch elevation cable on
top of tie; gate on each end.

1 Among the colleges and universitics with established programs and cx-
perience in this activity are St. Laurence University, the University of
Colorado, New Mexico Staie Umiversity, Stevens College, Sweetbrier Col
lege, Mary Washington College, and State University College at Oswego
(New York).

ISOLATION CORRAL
Size: 20 x 20°
Location: 100 feet from barn
Ecuipment: Feeder, water spigot, and tank

Materials
Railroad ties and 2-inch by 3-inch#3lumber,
capped top
Bumper hoards on insides of posts for safety
Six upright posts for shelter 9 feet high in
front and 8 feet high in rear )
Frame roof and corrugated metal

FEED-STORAGE RARN

Size: 100* x 150" x 40" high
Capacity: 100 tons of baled hay

Materials
Telephone poles 40 feet high
2-inch rafters
Frame roof with corrugated metal
REMUDA NIGHT TRAP
Size: 150" x 300’
Materials
Railroad tie posts
V-mesh wire
HITCHING RAIL
Size: 80 feet long by 4 feet high
Materials
2-inch pipe, 4 feet high
Concrete footings spaced 6 feet 2part
MISCELLANEOUS

Horses (western and /or gaited)

Saddles (western and/or English)

Bridles

Saddle pads

Grooming equipment, including 12 brushes, 12 combs,
and 12 hoof picks

Hardware, including shovels, rakes, and shoeing tools

Toilet facilities in barn

One-half ton pickup

Twelve-foot stock horse trailer

Tractor with front-end loader and blade

Loading ramp '

Polo mallets, balls, and ball pick-ups

Thirty-five 55-gallon water barxels

College or university administrators exploring the pos-
sibility of adding horseback riding to their programs will
be well advised to study carefully the problems involved.
It is a uniquely-specialized activity, and, as such, requires
consultation with professional people who have had exper-
ience with it. Especially pertineat for study are: costs; loca-
tion and relationships with campus and community zoning,
sanitation, etc.; and the availability of continuous leader-
ship, supervision, and animal care.

GOLF COURSES

Facilities are needed which will accommodate instruc-
tional, recreational, and competitive aspects of the golf
program. Golf facilities for instruction, which are frequently
located in the physical education complex, are described
in Chapter 8. In addition to these kinds of facilit es (driving
range and/or cages, practice putting greens, :nd practice
sand traps), cach college or university desirous of promot-
ing golf will need access to an 13-hole golf course. The




section which follows describes matters which must be con-
sidered by a college or university administration studying
the feasibility of golf<ourse ownership.

COURSE OWNERSHIP

The golf course is an expensive facility from the stand-
point of construction, operation, and inaintenance. It is
important, therefore, that college or university officials tho-
roughly study the cost factors to be sure of their ability and
willingness to finance the project. An increasing number of
institutions have constructed courses for use by members of
their campus families, and they should be consulted con-
cerning the problems and costs involved. In addition, the
National Golf Foundation 2 can provide valuable assistance
in the form of published surveys and expert personnel.

The following plans with respect to ownership are worthy
of consideration:

e College or university ownership and operation fer
exclusive use by the campus family—studeats, faculty,
and employees. This plan eliminates the problems
created by joint use of a faclity owned by a private,
or municipal body. I addition, it assures the institu-
tion that its programs will be given top priority at ail
times. When a college or university can foresee maxi-
mum usage of the facility and the ability to finance the
project, this plan should prove far superior to any
other.

e College or university ownership and operation for
use by the campus family and other groups from the
community-at-large. Many colleges and universities
have reated long-range golf-course plans which antici-
pate joint institetion-community utilization during the
early years of the project, with eventual full utilization
of the course by the institution at the end of a 5- to
15-year period. In many instances, this plan seems to
be the only way an institution or small community can
hope to finance a project of this magnitude, arnd it can
result in a fine expesience in cooperative planning for
human progress. This arrangement might continue
indefinitely, or it could terminate with the construction
of a second municipal course created to satisfy a great-
er community demand for golf facilities.

e Ownership by a private or municipal group, with the
college or university entering into a contractual agree-
ment for use of the course in connection with part or
all of its golf program. This plan might prove satis-
factory for all parties of the agreement, and it could be
the only way many institutions will solve their pro-

am needs. There are obvious disadvantages and
problems to be faced, but these can often be alleviated
when people of good faith are united in an intelligent
endeavor for the common good-

The publications of the National Golf Foundation which
are listed at the end of this chapter include extensive and
specifically-pertinent information on most of the important
aspects of golf-course planning, operation, promoticn, and
maintenance (including actual cost experience of <pecific
courses).

SPACE REQUIREMENTS

The good golf-course architect is an artist-scientist who
needs land sufficient in amount, kind, 2nd terrain to enable

2 National Golf Foundation, Room 804, Merchandise Man, Chicago,
1il. 60654.
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him tc carry forward his creative responsibilities in an
efficient and satisfying way. It is difficult, therefore, to re-
cord a leeciIic standard regarding space needs for the 18-
hole golf course and its auxiliary services. It is generally
believed that the minimum space needed is 110 acres, but
160 acres is probably a more realistic and desirable stand-

ard.3

FACILITIES FOR INCLUSION

The golf center usually includes an 18-hole golf course, a
pro-manager shop and,or clubhouse, a 15- to 35-tec driving
range and one or mere net cages, one Or morc practice
puting greens of 8,000 to 12,000 square feet each, a prac-
sice sand trap of 250 to 2,500 square feet, and a par-3
course. Lighting for night play is highly reccmmended as a
means of extending use of these areas, and some atilization
of artificial surfaces for practice putiing and for tees should
be considered as a means of withstanding heavy use.

SUMMARY

The golf course is not a facility which can be described
in generalities and by rulcofthumb standards. On the
contrary, it is a highly-specialized facility which requires
major study and the specialized skill of a competent golf-
course architect to design it and bring it into use. The
Nationa! Golf Foundation is a nonprofit organization which
was organized and is operated to be of service io people
and organizations in need of technical information on golf
and golf facilities. Its publications ard the staff of golf con-
sultants wh'ch it employs should be utilized by college and
university authorities interested in developing golf programs
and facilities. In addition, institutions which have successiul
goif-course programs in operation should be visited for the
purpose of studying the operation and consulting with the
people who have actual experience with the problems to be
encountered.

SNOW-SKIING FACILITIES

In recent vears, there has been a great upsurge in the
popularity of snow skiing. As a result, numerous colleges
and universities have added skiing instruction to the pLysi-
cal education program.

One of several approaches may be taken to this phase
of the program, depending on the particular lecal circum-
stances. The following approaches, which ase carrently be-
ing used at various institutions, should be considered by
colleges and universities contemplating the inauguration of
a skiing program:

e Construction of an instructional area on campus. On
some campuses, natural slopes exist which can be
converted to an instructional area. In other cases,
slopes have been built from fill left over from other
projects.

e Construction of an instructional area off the campus,
but close to it, where a satisfactory naturai slope al-
ready exists.

e Purchase or development of a ski complex away from
the campus which will serve as an instructional area
and also as a recreational-skiing area for both stu-
dents and the general public. This would be a com-
bined comamercial and instructional area controlled by
the college or university.

3 National Golf Foundation, Plannlng and Building the Goli Course, The
Foundation, Chicago, 1967. (This publication also includes valuable dis-
cussion on most of the pestinent problems of golf<curse planning.)
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o Teaching of the instructional program at a privately-
owned commercial ski area. Usually, special arrangs
ments can be made or lift fees and other matters relat-
ing to the program.

e Teaching of unly the basic fundamentals oa the small
slopt on or near campus, and teaching the more ad-
vanced techniques, requiring more challenging terrain,
at an off-campus commercial area.

Obviously, if the progzam is conducted off the campus,
transportation arrangements must be made for both stu:
dents and instructors. Usually, this requires hiring com-
mercial buses, which adds considerably to the cost of the
program. Still, it is cfien the most desirable approach.

CHARACTERISTICS OF A
SKI SLOPE FOR INSTRUCTION

Following are some importaat characteristics to consider
in the selection of a ski slope to be used for instruction:
e Terrain and Slope - Each stage of instruction (begin-
ning, intermediate, and advanced) requires different
skiing terrain. The most basic fundamentals of skiing,
for instance, can be taught on a level surface. As skiers
become more advanced, a larger area and a more
challenging terrain should be provided. Instruction at
the beginning level calls for a relatively gradual incline
with an unobstructed run-out at the bottom. The needed
width of the slope depends on the number of skiers
using it at one time. Variety in steepness ranging from
0 to 15 percent grade is desirable. Instruction at the in-
termediate level calls for a larger total area with a
variety of terrain and slopes ranging from 5 to 30
percent grade. A wide-open tun-out at the bottom is
not so essential for this level of skiers. Advanced skiers
need terrain which offers them significant challenge
and variety. They learn faster and enjoy instruction
more on larger, well-developed skiing areas.

e Snow - The necessary snow depth depends on how
manicured the surface is under the snow. With very
smooth surfaces, such as turf, skiing can be effective on
4 to 6 inches of snow. On some rough mountain sur-

faces, 4 to 5 feet is needed. Sometimes leveling and
muagicuring the slope can extend the ski season sigpifi-
cantly. In some locales, where spow depth is not con-
sistently adequate. snow-making machines have been
used to supplement the natural snow. Curren. informa-
tion on how to obtain or construct such machines can
be obtained from the United States Ski Association
(see Appendix F). How long a given amount of snow
will 1.st depends, of course, on the temperature and
the .ind of snow (wet, dry, etc.). The amount of ski-
ing is also a factor. With excessive skiing, a limited
amount of snow will "wear out® {melt as a result of
friction from the skis sliding over it).

e Tows and Lifts - Several types of ski tows ard lifis are

available. Among them are rope tows, pama, T-bar,
single-chair, double-chair, and gondola-type lifts. For
short and relatively gradual slopes, the rope, pama,
or T-bar type is customarily used. Chair and gendola-
type lifts are installed on steeper and larger slopes. The
amount cf use the area will receive will strongly influ-
ence the type of tow or lift installed, becavse some lifts
are very complex and expensive to construct. The safe-
ty of tke skiers should be a prime consideration in
determining the type of tow or lift to be used.

e Lights - At some ski areas, Jights are installed to enable

night skiing. If the demand is great, and the snow
adequate to handle zdditional use, thea lights may
increase the usefulness of the area significantly.

e Sofety - The ski area must be constructed and man-

aged with safety in mind. An adequate number of per-
sons prepared to care for possible injuries must always
be available when the area is in operation. The
amount and type of safety equipment necessary for the
particular "ski area must be available at the area. For
details on safety equipment and precedures, contact
the National Ski Patrol System.4

4 National Ski Patrol System, Inc., 828 Seventeenth St, Denver, Colo
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McGowan, E. T.
Milesl Caswe" M-
Miller, Ben W.
Nordly, Corl L.
Oppermann, Paul
Petticord, B. R.
Pritzloff, August H,

Second National Facilities Conference Participants

Michigan State University, East Lansing, May 4-12, 1956

Londis, Paul E.
Lensch, Dorothea M.
Leu, Donald J.
Mathewson, F.S.
McGowan, E. T.
MciNeely, Simon
Miles, Caoswell M.
Packard, Marion V.
Pritzloff, August H.
Rash, J. Keogh
Rice, Edwin G.
Scolt, Horry A.
Shorp, L. B.

Third National Facilities Conference Participants

Indiana University, Bloomington, January 15-24, 1965

Kenney, Harnld E.
Koltner, Laren V.
Krueger, CharlesE.
Lengfeld, Fred

toft, Bernard I.
McCorthy, Robert E.

MclLellond, Malcolm J.

Miles, Casweli M.
Millman, David

Mittelstaedt, A.H., Jr.

Nugent, Timothy
Perkins, James
Perry, Russell
Porter, Williom
Rash, J. Keogh
Robertson, Dovid H.

Romney, G. Ott
Rcy, Walter
Schooler, Virgil
Scoti, Harry A.
Stofford, Fronk S.
Streit, Williom K.
Tarrant, Julion W.
Trent, W. W.

Van Horn, Poris J.

Wilson, Charles C., MD.

Smith, Julian W.
Streit, Williom K.
Svobada, Robert L.
Toylo:r J. L.

Terry, William L.
Verhulst, Lucille H.
Vernier, Elmon L.

Westkoemper, Richord B.

Whorlow, Merl I.
Woolridge, James D.
Yoho, Robert

Seagers, Paul W.
Seidler, Armond H.
Skea, Graham M.
Smith, Julion W.
Spain, Jomes M.
Stein, Thomas A.
Von Margan, Horold
Ver Le. Joy M.
Vye, Lloyd

Worgo, Joseph B.
Wectkaemasar, R. B.
Wilson, Ralph C.
Yoho, Rcbhert




APPENDIX E

ATHLETIC FIELD AND COURT DIAGRAMS
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ATHLETIC FIELD AND COURT DIAGRAMS
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APPENDIX E

ATHLETIC FIELD AND COURT DIAGRAMS
BASKETBALL COURT DIAGRAM
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APPENDIX F

SOURCES OF OFFICIAL RULES

1oany spatryy gouds stres conry tule bovks on o wde woniely o eponts. Chek pow [eal tprlerg gueds st whicr m reed ¢ therm If y o ate
rohle ty wiioa the Bocks you ore seekngleom lool outhortes, they Moy be chiomed by wadting 1o tatollowng scatces. Yo sove time, V) mught be
well 10 enclose poyment with youwr order. (Nste. Prices subiest 1o thonge. Some prices include mo-ling chorges.)

Ite follow:ng LSt 1s not sitsacluswe, Therelore, The Alleti rstiloe wanld gpprelinle receinng iformation which will mioke this list more com-

plete, or which will help ccrrect such do*o os oy become outdated.

ACTIVITY

Aerial Tenais
Archery (Fieid)
Archery (Torget)
Archery (Indoor)

Archery [See DGWS listing)

Badminton

Bodminton
Bodminton {See DGWS listing]
Benball (Rules included)

Baseball Nonprofessional) Guide
{Annual w/rules)

Baseball [Copyrighted Rules)
Baseball (American Legion)
Baseball, Babe Ruth League

Baseboll {Khoury League)

Boseball, little Lecgue

Baseboll, Litile League
{Umpire’s Handbook]

Zaseball, Bronco-Pony-Colt

Baseball Knotty Problems of Baseball”
{Profess*znal Rules)

Baseball (Professional Rules Only)
Baseboll {See NCAA listing]

Baseball Umpire’s Haadbook
{Does not include octual rules)

Baseball Scorer’s Handbook
{Does not include actual rules)

Bassball, Rules in Pictures
Boseball, Tou: roment Monual
Baseball, Leogue Orgonizaticn

Baseball {See High School listing)
Basketball Balonced (Height Equalizotion)
Basketboll (See AAU listing)

Basketball (See High School listing)
Bosketba'l (See NC2A listing)

Bosketball (See DGWS listing)

Basketball (Biddy])

Bicy-ling

Billiords Rules & Records)

THE ATHLELC INSIITUIE
MERCHANDISE MART, ROOLABLS
CHICAGO, ILLINOIS &0654

SCURCE OF RULES COst
Sclis Aenal Tennis Co, frre)
Box 42, ¥onsas City, Ken., 66103

{atiomol Field Archery Assn. 32.09
R 2, Box 514, Redlonds, Calif, 92375
Naticngl Archery Assn. 51.25
23 £. Jatksor. Blvd., Chicogo, 11l. 60604
American Archery Cournil $ .75
23 E. Jackson Blvd,, Chicago, lil, 60604
American Bodminton Assn., §.25
Alfred W. Hayes, 10552 Almaoyo Ave., Los Angeles, Colifornia 90064
Dcyton Rocquet Co,, 302 S. Albright St, Arcanum, Chio 43504 {free}
General Sporteraft Co., Lid., 33 New Bridge Rd,, Becgenfield, IN.J. 07621 5.25
National Bosebgll Congress, Wichita, Kansas $1.75
Nationa] Basetall Congress, Wichita, Konsas $ .25
American Legion, Box 1055, Indianapolis, Ind., 46206 5 250R5 FOR £1.00
Babe Ruth leogue, Inc {free}
524 1,2 Homilton Ave., Irenton, N.J. 08609
George Khoury Baseball, 3222 Park Ave., St. Louis, Mo. {free)
Little League Boseball, Inc. s .15
P.0. Box 925, Will:amsport, Pa. 17704

Little Leogue Baseboll, Inc. 5.25
2.0. Box 925, Williamsport, Pa. 17704

Boys Boseball, Inc., P.O. Box 225. Washington, Pa. 15301 free)
The Sporting Naws, 2018 Washington &ve., St. Louis, Mo. 63186 $2.00
The Spcrting News, 2018 Washington Ave., St. Louis, Mo. 63166 5 .50
Americon Amoteur Boseboll Congress £1.00
216 Plozo Building. 2855 W. Market S1., P.O. Box 5332, Akren, Ohic 44313

“mericon Amaoteur Bosebaoll Congress s .20
216 Plozo Building, 2855 W. Market S1., P.O. Box 5332, Akron, Ohin 44313

Americon Amateur Boseball Congress '1.00
216 Plozo Building, 2855 W. Naorket S1, P.O. Box 5332, Akren, Ohio 44313

Avericon Amoleur Boseboll Congress $1.00
216 Ploza Building, 2855 W. Morket St., P.O. Box 5332, Akron, Chio 44313

Amerxon Amoteur Boseboil Congress s .35
216 Plozo Building, 2855 W. Market St, P.O. Box 5332, Akron, Ohio 44313
John L. VicHale, 4 Mon'gomery Rood, Scorsdole, New York 10583 s 20
Yoy Arcer, 701 Brocks Banldinn, Scranton, Ta, 1850] s 1D
Eieyre Iosttrte ri Ameran, 1228 &2nd 31, New York, NY. 10017 dree)
£.1lard Connress of Amercn, DON. Watbar Dr Chiceo, 1 60208 11.28
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ACTIVITY SOURCE OFRULES CoYY
Bocce General Spoateroft Co., L4, 33 New Bridge Rd, Bergentield, N.J. 07621 $ .25
Bocce Lignum-Virge Products Curp.. 96 Boyd Ave., Jersey City, N.J. 07304 free)
Bowling (Duck Pin) MNaotionol Duck Pin Bowling Congress freel
1420 New York Ave, N. W, Woslington, U.C. 270005
Bowling (Ten Pin) AmericanBowling Congress $ .25
1572 €. Copitel Dr.. Milwoukee, Wisc. 53211
T Bowling, Womens {Ten Pin) Women's International Bowling Congress, lrc. free)
. 1225 Dublin Rd., Columbus, Lhio 43212
Bowling [See DGWS listing)
Boxing {See AAU iisting)
Casting (Official Rules for Fiy and Bait Casting) Americon Casting Education Foundation
P.0.8Box 5], Nashville, Tenn, 37202
Corkball Rawlings Sporting Goods Co. {free)
2300 Delmor Blvd,, St. Louis, Mo. 63166
Croquet General Sporiceaft Co., Ltd. $.25
33 NewBridge Rd., Bergenfield, NJ. 07621
Dartball Wisconsin State Dartball Comm. s 40
9333 W. Lincoln Ave., West Allis , Wisc. 53214, ¢/o E. Dorow, Pres.
Darts General Sporicraft Co., Ltd,, 33 NewBridge Rd., Bergenfield, N.J. 07621 $.25
Deck Tennis General Sporicraft Co., itd., 33 New Bridge Rd., Bergenfield, NJ. 07621 525
Fencing Amcteur Fencer’s Leogue of America $3.00

Williom Latzko, P.O. Box 144, Terre Haute, Ind. 47808
Fencing {See DGWS listing)

Field Hockey [See DGW'S listing)

B Field Hockey General Sportcroft Co., Utd., 33 New Bridge Rd., Bergenfield, NJ. 07621 $ .25
Floor Tennis U.S. Floor Teanis Assn. {free)

. 1580 Sherman Ave., Evanston, 11I. 60201
Football {Junior League} Poo Warner Football Nutionol Heodquarters s .25

1004 Western Saving Fund Bldg., Broad & Chestnut Streets, Philadelphio, Po., 19107
Football {Six-Man) (See High School listing)

Foothall {See High Schoal listing)

Football {See NCAA listing)

Gol U.S. Golf Assn., 40 E. 38th St, New York, N.Y. 10016 s .25
Gymnastics {See AAU listing)

Gyminastics {See NCAA listing)

Gymnostics {See DGWS listing)

Hondball {See AAU listing)

. Hondball U.S. Hondboll Assn. $1.00
4101 Dempster S1., Skokie, 111. 60C76

Horseshoes General Sporterait Co., id., 33 New Bridge Rd,, Bergenhield, NLJ. 7621 5.25
’e
' Horseshoes {Professicnal) Nationol Horseshoe Pitchers Assn. of America {free)

Eimer Beller, 9725 Palm St., Bellflower, Calif. 90706

e Hockey {See NCAA listing)

i Ice Skating Amoteur Skating Union, Edward 1. Schmitzer

4135 N.Troy S1., Chicogo, 11l. 60418

Indvor Hocksy Casom Corp., 6030 Waoyzola Blvd., Minneopolis, Minn. 55418 $.25

Locrosse {See DGWS listing)

Lawn Bowls John W. Deist, Secretary, 1525 Ridge Court {free)
Weuwatoso, Wisc. 53213

Marbles Shooting y Noticnol Morbles Tournoment {free)

Clevelond Press Bldg., Clevelond 14, Ohio
Ovutings {See DGWS listing)
Poddle Tennis General Sporteraft Co., 14d., 33 New Bridge Rd., Bergenfield, 14J. 07621 $ 25
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ACTIVITY
Poddleboll

Quoits
Riding {See DGWS listing)
Roller Hockey

Roque

Scaapball {Rules for 26 different games)
Shooting {See MNationol Rifle Assn.listing)
Shuffleboard {Deck)

Shuffleboard {Toble)

Skcling {Figure)
Skoting {Roller)
Skating {Speed)
Skeet Shooting

Skiing {See MNCAA listing)

Skiing {Downhill, Slalom, Giont Stalom, Jumping &
Cross-Country, FIS and USSA Rules)

Skindiving Competitive (See AAU listing)
Smesh

Saccer [See NCAA listing)

Soccer {See DGWS listing)

Scfiball {12°-fost and slaw pitch)

Sofiball (167]

Sohiball {See DGWS listing)

Speed-A-Waoy

Speedboli (See DGWS lisiing]
Spiral Tennis

SquoshRocquets

Swimming [See AAU listing)

Swimming (See NCAA listing]

Swimming {Synchronized-See AAU listing)
Totle Tennis

Tokle Teanis {Instructions)
Toble Tennis (Rules)

Job’e Tennis (Instrudtions & Rules)
Tokrow Gome

Yennis {Inclvdes Guide.)

Tenais [Rules Only)
\;"mis [See DG WS listing)

IC

IToxt Provided by ERI

APPENDIX F

SOURCE OF RULES

Rodney 1. Grombeau, Sporis Bidg.
University of Michigan, Ann Artor, 2ich. 48104

General Sporteroht Co., Lid., 33 New Bridge Rd,, Bergentield, NLJ. 07621

National Roller Hockey Assn. of the U.S.
97 Erie St., Dumont, NLJ. 07628

American Roque Leogue, inc.
£205 Briar Ci ek Lane, Dallos, Texos 75214

Cosom Indusltries, 6030 Wayzoto Blvd., Minneapalis, Minn. 55416

General Sportcraft Ca., 11d., 33 New Bridge Rd.. Bergenfield, NJ. 07621

Americon Shufflebaard Leogues, Inc.
523 Third St., Union City. NJ. 07087

U.S. Figure Skating Assn.
575 Boylslan St,, Boston, Moss. 62116

U.S. Amoteur Roller Skoting Assn.
120 W. 42nd 51, New York, IN.Y. 10036

Amateur Skoting Union of the U.S., Edward J. Schmitzet
4135 N. Tray St., Chicoge, H1. 60618

Notional Skeet Shaoting Assn.
3409 Gok Lown Ave,, Sulte 219, Dollos, Tex. 75219

U.S. Ski Assn., Gloria C. Chodwick, Executive Sec’y.
Broodmoor, Calorods Springs, Colo. 80936

Smosh, 1024 North Elvd., Ook Pork, 1. 60301

Amoteur Softball Assn, Suite 1300. Skirvin Tower
Oklohoma City, Okla. 73102

Umpires Protective Assn. of Chicago, Edw. Weinstein, Choirman, Rules Committee
Apt. 710, 3550 Loke Shore Dr., Chicogo, Hi.

Marjorie S. Lorsen, 1754 Middlefield
Stockton, Calif. 95204

General Sponcraft Co., U1d., 33 New Bridge Rd, Bergerfieid, N.J. 07621

U.S. Scuosh Rocquels Assn.
200 E. %481k St New York, NY. 1002]

General Spustrralt Co., 11d., 33 New Bridge Rd., Bergenfield, N.J. 07621

US. Toble Tennis Ass»
210 Saturn Dr., North Stu.. Nework, Deloware 19711

U.S. Toble Tennis Assn.
210 Soturn Dr., North Stor, Newurk, Delowore 19711

Nissen-Sico, 930-27th Ave., S.W., Cedor Ropids, lows 52404
Generol Sporicroft Co., td., 33 Newv 8ridge Rd., Bergenfield, N.J. 07621

U.S. Llewn Tennis Assn.
51 E. 42nd 31, New York, NY, 10017

US. Lewn Tennis Assn.
51 €, 420d St.. New York N.Y. 10017
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(free)

5.25

$.25

s 25

ifree}

£3.00

S1.50

$1.00

s .25

$2.00

{free)

5 &0

$1.25

$.25
$.1D

free)

f-ee)
$ .25
$2.90




ACTITY
Yenms

Teanis U pire's Monual (Inclodes Roles)
lether Ball (rilated Eall)

Tether Rall (Iniloted Ball)

Yether Tennis

Touch Football

Trock & Field (See AAU listing)
Trock & Field (See High School listing)
Track & Field (See NCAA listing)

Turf Bowling (Botcie)

Volleyboll {Includes Rules}

Volleyball (See DGWS listing)
V/ater Polo (See AAU listing)
Weight Lifting {See AAU listing)
Winter Sports (See DGWS listing)
Wrestling {See NCAA listing)

NCAA RULE BOOKS AND GUIDES

Baseball

Baskeit.all

Football

Ice Hockey

Foo'ball Rules Interpretations

DGWS OFFICIAL GUIDES FOR
WOMEN'S SPORTS, INCLIUDING RULES

Agquactics
ArcheryRiding
Basketbsl
Bowling-Fentung-Golf
Ficld Hockey-lacrosse
Gymnostics

HIGH SCHOOL ACTIVITIES

Boshkertolk
Rules
Cnsebook
Ployer Handbook
Oificiol's Mhanusl
Baseooll;
Rules
Cosebock
Umgire™s Mamol

OFFICIAL 220 RUTE BOOKS AND GUIDES

AAU Handoock
Poskatball
Boving

Gy mrastics
Haorgbsll

Jin

NRA AND INIEERNALCNAL SHOGTNG

UNICINRULE BOOAS

NRA High-Power kii'e
NRA Pistol

NRA Smolibora Hile

NRA Shotgun

1SV Constutution

ISU Generol Bequlations
ISUSBRAle & Frem Pistol
KL Fen Rifla & Army Rilln
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SOURCE OF hULES
Dayton Rocquet Co., 302 S. Albright St., Arcancm, Okio 45304

U.S. lown Tennis Assn.
51€. 42nd S0, New York, NLY. 10017

W. ). Vou Rubler Corp, 3691 5. Horbu Elvd.
Sartp Ana, Cold. 92704

General Sporterolt Co., L., 33 New Bridge Rd, Bei gerfield, NLL 07621
General Sporteraft Co., Lid., 33 New Bridge Rd., Pergenield, NLJ. 07621
The Athletic Institute, 805 Merchondise ttort, Chicogo 1. 60654

Lignum~Vitae Produds Corp.. 96 Boyd Ave., Jersey City, N.J. 07304

U.S Volleyball Assn., USVBA Printes
™ 1) Box 109, Berne, Ind. 46711

National Collegiote Athletic Bureou
Box 757, Grond Central Stotion
Naw York, New York 10017

$1.00 Soccer

£1.50 Swimming

$1.50 Track & Field

$1.00 Wrestling

$1.00 Gymnastics
Skiing

Division for Girls' and Women's Spo ts
1201 Sixteenth St., N.W., Washington, D.C. 20036

$1.00 Volleyball

51.00 Soccer-Speedball

$1.00 Softboll

51.00 TrackZ Field

51.00 Tennis-Badminton

$1.00 Winter Sporls & Cuting Activilies

Noticnol Federation of State High School Athletic Assns.
7 S. Deosborn St., Chicogo, 1il. 60603

Feoball:
5 40 Rules
s .75 Cosebook
s .30 Ployer Handbook
s 40 Officinl's 2Monual
s 40 Footboll, Touch Foottall
s .75 SixMan Footboll
5 40 Trock & Field, Rules & Records

Amctevr Athletic Union of the United Stotes
231 W. 58th St., New York, N.Y. 10019

§2.00 Swimmirg, Woler Folo&L ving
31.75 Swimming (Synchronizad)
175 Troe4 & Field

3200 Weinht Liftirg

21,25 Wrestling

11.75

Natineal Bifle Acsn., 1200 fkode ilnnd Ave, N.W
Woshingten, D L. 20026

s 25 ISU Center-Fira Pistnl

5 25 1SU Rapid-Fire Pistol

.25 1SU Renning Deer

5 .25 1SU Ruening Roetutk & Boor
s <0 1SV Clay Pogeon

$ 20 IS0 Sheet

s 20 15U Beund Vol (oll rolns)

s 20

Cost

\{ree}

(free}

s .25
$.25
s 75

{free)

$1.00

$1.00
$1.00
$1.00
$1.00
s 75
s .75

£1.00
$1.00
$1.00
$1.00
$1.00
$1.00

40
75
.30
40

Wyt W s

w

AD
.40

w

£2.00
$1.50
$2.25
$1.50
51.75

20
20
20
20
.20
20
$2.50

w R N
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REQUIREMENTS OF THE AGING AND THE DISABLED

A BRIEF PHILOSOPHICAL BASIS

All individuals have the same basic secio-psychological
and physical needs, regardless of age, ability or disability,
nationality, race, or religion, although these might manifest
themselves in different ways. All of us have been privileged
to travel the avenues of self-exploration, self-ideniification,
self-expression, self-administration, and self-discipline
in order that we might identify ourselves as a part of, and
apart from, the rest of the world. We have had the oppor-
tunity to try many things, some by trial and error, some
with success, and others with failure. Via these routes, we
have been privileged to develop a concept of self which is
essential to success, to health, and to happiness.

Frem childhood through adulthood, those learned and
enjoyable experiences which are integral parts of health,
physical education, and recreation were instrumenta’ in ful-
filling our basic socio-psychological and pkysical needs,
affording each of us 2 better concept of self. These are so
fundamental that most of us take them very much for grant-
ed. Yet, if we look about us, we will see that these basic
things, in part or whole, have been denied the majority of
our disabled population, and are being denied increasing
numbers of aging. These are "living experiences,” not iso-
lated, remote, or clinical services.

Everyone in our society should have the inherent right to
normal education, growth expesiences, and social and recre-
ational pursuits. Society, in all its components, must play
an increasingly important part in returning the disabled to
their rightful places in society, and in maintaining.the aging
as participating members of society. Imposed isolation is
degeneration—physically, mentally, emotionally. and so-
cially.

The disabled must be prepared for the normal recipro-
cities of life. They must understand thav if they are to have
normal privileges and opportunities, they must be prepared
for normal risks, hazards, and failures. We must educate
and equip, not solicit or over-protect disabled individuals.
The people, and the concern or the lack of concern of the
people, who surround the disabled person are of major sig-
nificance. It is important to note how much the public bene-
fits from normal, objective association with the disabled.

A disability is specific. It must not necessarily be a hand-
icap. People and things make a disability a handicap. We
must regard an iilness or disability as an experience in the
life of a person, not a disaster. It is an intense and persis-
tent experience which hos considerable impact on one's life,
but given the proper opportunities, those with an illness or
a disability will relate effectively to each and everv one of
us the true significance. or insignificance, of this intense ex-
pericnce. Social interacuon will result in better and more
realistic understanding, rather than the presently dev aluating
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sterentypes now most commonly being applied to the dis-
abled and the aging.

If health, physical education, and recreation have a pur-
pose in the life of anyone, their purposes and objectives
increase in magnitude and significance when related to the
aging and the disabled, who, because of society's apathy,
more than by personal desire, have been prone to inactivity
and have had an excess of leisure time. Because of society’s
lack of understanding and foresight, they have been denied
the opportunity to participate and, thereby, have been de-
nied experiences in growth and development which are
essential to a favorable end prcduct. They have also been
denied many opportunities in adulthood, and as senior
citizens, which enrich our lives both personally and profes-
sionally.

Certainly, if physical fitness is important to anyone, it is
proportionately more important to the person with a disa-
bility. This is particularly true of certain physical disabilities
in which physical maintenance is a major problem and a
major objective.

Stating it simply, we should begin with the ‘normal" and
deviate as little as possible in programming for, and work-
ing with, the disabled.

The lack of accessibility and usability of facilities for
health, physical education, and recreation has been a great
deterrent to participation by the aging and the disabled.

Many administrators and professiczals have not yet
recognized the necessity and the desirability for planning
facilities and equipment so that they will be equally usable
by the "able" and the "disabled.” They are not fully aware of
the large numbers involved, and that these numbers are
steadily increasing. They have failed to recognize the signif-
icance of this in the lives of the disabled and the aging.
They are unaware of the full potential for participation that
exists among the disabled and the aging. Because of the
facilities in which many have had to function, they have
seldom considered the various causes and manifestations
of disability in their regular program concepts.

On the other hand, the disabled and the aging, over the
years, have been somewhat apprehensive concerning their
own abilities to participate, or they have been made to be-
licve they could not do many things that we now know they
can do, particularly if facilities and equipment are appro-
p-iately planned. They have been equally apprehensive
about projecting themselves into many normal, objective,
competitive, secial settings, largely because sfinaccessibility.

THE PROBLEM
The most frustrating of all problems to disabled and
aging individuals are buildings and facilitics, supposedly
created for the public, that are designed in such a manre;
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that they prohibit their full participation. It is equally frus-
trating to professional people dedicated to rehabilitation to
find that architectural barriers prohibit the disabled indi-
vidual, however well rehabilitated, from pursuing his aspir-
ations, developing his talents, and exercising his skills.

Many of the disabled are afraid to venture forth because
of the architectural barriers they encounter. Others have
convinced themselves it is better to stay back because they
feel they are a burden to others when they attempt to pro-
ject themselves into normal social settings.

Although there are other problems, the one that is heard
most often and the one that is presently enemy number one
is inaccessibility.

In spite of forward-moving programs of physical restor-
ation and rehabilitation, professionals in the field of rehabil-
itation are finding it very difficult to project clients into
normal situations of education, recreation, and employment
because of archiiectural barriers. Therefore, the problems
inherent to the design of buildings and facilities quickly take
on the role of "villain" and might revert the social and eco-
nomic gains now evident to constructive rehabilitation.

The solution of these problems is not within the realm of
professional rehabilitation workers. It must be a challenge
to all architects, builders, designers, educators, engineers,
manufacturers, and in all probability, legislatures and mu-
nicipal leaders, with encouragement and guidance from
those professionally engaged in medicine and rehabilitation.
If more facilities in communities were accessible to, and
usable by, the disabled and the aging, treatment centers,
hospitals, and other institutions could make prudent use of
these facilities, helping bridge the gap between patient and
community, and helpinz to resolve some of the acute prob-
lems which face the patient upon discharge.

STATISTICAL SIGNIFICANCE

Alarming as it may seem, approximately one out of
every seven people in our nation has a permanent physical
disability. Among these cases are many different causes
and manifestations of physical disability, and each has its
own particular associated problems.

Contrary to what most people think, recent advance-
ments in science and medical technology tend to magnify
this problem. Medical science now makes it possible to save
many lives, decrease the mortality rate at birth, and in-
crease longevity, all of which greatly increase the numbers
of individuals with permanent physical disabilitics. It is
further evident that the situation will get much worse before
it gets better.

Also contributing to the increasing incidence of perma-
nent physical disabilities is the 2dvancing machine age,
the continued expansior of industry, and the rapidly-in-

- creasing numbzis of motor vehicles, both in total aumbers

and the percentage of populace ownetship. Authorities antic-
ipate over 200,000 traumatic paraplegics (individuals with
spinal-cord injury resulting in both motor and sensory
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aralysic and, s most insiances, secundary ioss of contro]
f organs) from automobile accidents per year.

Increases in leisure time have alsu contributed to the in-
stances of such disabilities as traumatic paraplegia. Swim-
ming and boating, or other water accidents, for example,
create thousands of such disabilities each year.

SOCIOECONGMIC SIGNIFICANCE

The human resources (talents and skills) among the dis-
abled are of considerable socioeconomic significance. These
human resources are stili being overlooked and neglected
while we bemoan our lack of qualified personnel in various
areas and levels of endeavor.

A large portion of our disabled and aging have been
unnecessarily institutionalized cr are to be found in back
rooms, protected and pampered by solicitous parents, rela-
tives, and friends. Experiences and statistics in this regard
are dynamically startling and truly sad. An unnecessarily
large proportion of our disabled young people have had to
be placed in hospital schools, orthopedic schools, or pro-
vided home-bound instruction. The cost per capita of such
schooling is many times the cost when they are included in
the regular school system. A multitude of other benefits are
also to be derived by these people when they are properly
included in regular schools.

WITH WHAT AND WHOM ARE WE CONCERNED?

We are basically concerned with making it possible for
the great talents and resources of millions of disabled and
aging individuals to be put to use for the betterment of
mankind by the elimination of architectural barriers. More
specifically, it has been our purpose to develop standards
and specifications for all buildings and facilities used by
the public so that they will be accessible and functional to
the disabled and the aging.

In setting ont upon this mission, it was recognized that
the majority of buildings which we will > using within the
next decade or two are already built. Therefore, the first
problem was to detezmine what might be done to make
accessible and functional the existing buildings which are
now nonaccessible. The second task, and the simpler of the
two, was the development of the standards for proper de-
sign and construction of new buildings and facilities.

SOLVING THE PROBLEM

In October 1961, the American Standards Association
officially relcased "American Standard Specifications for
Making Buildings and Facilities Accessible to, and Usable
by, the Physically Handicapped." The cosponsors of this
project were the President’s Commitdee on the Employment
cf the Handicapped and The Nativnal Society for Grippled
Children and Adults. Extensive reseazch, experimentation,
2ad development were carried oa at the University of Illi-
nois, in part under a grant made to the Tniveisity by the
National Society for Crippled Children and Adults. A Steer-
ing Committee was appcinted and, subsequently, a Sectional

n
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Commitiee was selected, with representation irom more than
50 professions, trades, governmental agencies (federal, state,
and local), national societies, and national associations. The
standards referred to above were carefully scrutinized by all
members of the Steering and Sectional Committees. The
standards were then carefully reviewed by several boards
and committees of the American Standards Association.
Therefore, these standards constitute a very sound basis
for action on the part of all those who are, or should be,
interested in this problem.

These standards are concerned with all causes and mani-
festations of disability. They are concerned with, and ap-
plicable to, all buildings used by the public. Although the
specifications are applicable to all buildings regardless of
the function of the building, they do not yet include specifi-
cations for some facilities of specific and unique purpose.
They are being supplemented to include these. It should also
be emphasized that these standards can and will be amend-
ed from time to time to keep pace with changing social and
techrological advancements.

On November 14, 1963, interested and authoritative
persons met at the Athletic Institute offices to make a pilot
investigation into the problems confronting the physically
disabled in the use of health, physical education, and recre-
ation facilities.

Subsequently, on Febiuary 9, 10, and 11, 1964, a work-
shop on this problem was held at the University of Illinois.
There was broad representation among the participating
personnel, which included not only those who would be
able to contribute to the matter under consideration, but
also these who would be instrumental in implementing these
considerations.

SUMMARY

A little coordinated planning can open up many new
worlds to millions of people. We are wasting shameful
amounts of money and human resources because we have
overlooked some relatively-simple things. We must make
all buildings and facilities accessible to, and usable by, the
disabled and the aging.

The disabled and the aging can be accommodated in all
buildings and facilities used by the public:

e independently and without distinction

e without loss of space or function to the general public

e without significant extra cost.

All standards and specifications which are recommended
to facilitate the disabled and the aging will be of benefit to
everyone. The standards referred to herein can be incorpor-
ated in any type of building regardless of the basic archi-
tectural concept.

AMERICAN STANDARD SPECIFICATIONS FOR
MAKING BUILDINGS AND FACILITIES ACCESSIBLE TO,
AND USABLE BY, THE PHYSICALLY HANDICAPPED

FOREWORD

{This Foreward 1s not a part of American Standerd Specificatians far Mgking Buildings and Facildies Accessible to, and Usoble by. *the Physically Hondi

capped. (A117.1-1961)

This standard supplements other American Standards relating fo various aspecis of buildings and facilities. lts specifi-
cations, which are the result of extended and careful consideration of available knowledge and experience on this sub-
ject, are intended to present minimum requirements. They are recommended for use in the construction of all buildings
and facilities and for adoption and enforcement by administrative authorities, so that those individuals with permanent
physical disabilities might pursue their interests and aspirations, develop their falents, and exercise their skills.

The ASA Sectional Committee, A117, which developed this standard, had the foilowing representation:

LEON CHATELAIN, JR., Chairman

T. J. NUGENT, Secretary

Organizations Represented

AFL-CIO

American Foundation for the Blind
American Hospital Association

American Holel Association

American Institute of Architects

American Municipal Association

American Occupotional Therapy Assorciation
American Physical Therapy Association
American Society of londscape Architects
American Sociely of Mechonical Engineers
Americon Sociely of Sofety Engineers
American Vocationol Assaciation

Associcted General Contraciors of America
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Associalion of Casually and Surely Companies
Construction Specifications Institule

Federal Housing Adminisiration

General Services Adminisiration

Industriol Home for the Blind

Industrial Medical Association

Indoor Sporis Clubs, Inc.

Institute for the Crippled and Disobled
National Bureau of Standards

National Congress of Organizations for the Physically Handicapped
National Council of Churches

National Council on Schoolhouse Construction

National Elevator Mannfaciuring Industry
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Noativnal Paraplegro Foundation

Noational Rehabilitation Association

National Safety Council

Notional Socizty for Crippled Children and Adult: (sponsor)
Paralyzed Veterans of Americo, Inc.

Paraplegics Manufacturing Company

Plumbing Fixture Manufcdurers Association

President’s Committee on Employment
af the Handicopped {sponsor)

Society of Industrial Realtors

Telephane Grougp

United Cerebrol Palsy Assaciatians, Inc

U.S. Conference of Mayors

U.S. Department of Health, Educotion and Welfore

Bureau of State Services

Orgonizations Represented

Children's Bureouy

Division of Accident Prevention

Division of Hospital and Medicol Facilities
Cifice of Educotion
Office of Yocational Rehabilitation
U.S. Department of Lobor
Bureau of Employment Security
Bureou of Labor Standards
U.S. Veterons Administraticn
University of Illinois Rehobiiiiction Centes
The Steering Cammittee:
K. VernonBanta Philip A. Kueyer
Leot Chateiain, Jr.

1. J. Nugent

Clinton H. Cawgill Jayne Shover

H. Dwight Yark

This material is raproduced fram the American Standard Specifications for Making Buildings and Foulities Accessible to, and Usable by, the Physically Handicapped,
A117.1, Copyright 1961 by ASA, copies of which may be purchased from the American Standards Association ot 10 East 40th Streel, New York, New York, 10016,

1. Scope and Purpose
1.1 Scope

1.1.1 This standard applies to all buildings and facilities
used by the public. It applies to temporary or emergency
conditions as well as permanent conditions. It does not apply
to private residences.

1.1.2 This standard is concerned with non-ambulatory dis-
abilities, semi-ambulatory disabilities, sight disabilities, hear-
ing disabilities, disabilities of incoordination, and aging.!

1.2 Purpose. This standard is intended to make ail buildings
and facilities used by the public accessible to, and functional
for, the physically handicapped, to, through, and within their
doors, without loss of function, space, or facility where the
general public is concerned. It supplements existing Ameri-
can Standards, and reflects great concern for safety of life
and limb. In cases of practical difficulty, unnecessary hard-
ship, or extreme differences, administrative authorities may
grant excepticns from the literal requirements of this stand-
ard or permit the use of other methods or materials, but
only when it is clearly evident that equivalent facilitation and
protection are thereby secured.

2. Definitions

2.1 Non-ambulatory Disabilities. Impairments that, regard-
less of cause or manifestation, for all practical purpases,
confine individuals to wheelchairs.

2.2 Semi-ambulatory Disabilities. Impairments that cause
individuals to walk vith difficulty or insecurity. Individuals
using braces or cruiches, smputees, arihritics, spastics, and
those with pulmonary and cardiac ills may be semi-ambula-
tory.

2.3 Sight Disabilities. Total blindness or impairments affect-
ing sight to the exient that the individual functioning in pub-
lic Greas is insecure or exposed to danger.

2.4 Hearing Disabilities. Deafness or hearing handicaps that
might make an individuai insecure in public areas because
he is unable to communicate or hear warning signals.

2.5 Disabilities of Incoordination. Faulty coordination or
palsy from brain, spinal, or peripheral nerve injury.

I See definitions in Section 2.
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2.6 Aging. Those manifestations of the aging processes that
significantly reduce mobility, flexibility, coordination, and
perceptiveness but are not accounted for in the aforemen-
tioned catcgories.

2.7 Standard. When this term cppears in small letters and is
not preceded by the word "American," it is descriptive and
does not refer to an American Standard approved by ASA;
for example, a "standard” wheelchair is one characterized as
standard by the manufacturers.

2.8 Fixed Turning Radius, Wheel to Wheel. The tracking of
the caster wheels and large wheels of a wheelchair when
pivoting on a spot.

2.9 Fixed Turning Radius, Front Structure to Rear Structure.
The turning radius of a wheelchair, left front-foot platform
to right rear wheel, or right frontfoot platform to left rear
wheel, when pivoting on a spot.

2.10 Involved (Involvement). A portion or portions of the
human anctomy or physiology, or both, that have a loss or
impairment of normal function as a result of genesis, trauma,
disease, inflammation, or degeneration.

2.11 Ramps, Ramps with Gradients. Because the term "ramp"
has a multitude of meanings and uses, its use in this text is
clearly defined- as ramps with gradients (or ramps with
slopes) that deviate from what could otherwise be considered
the normal level. An exterior ramp, as distinguished from a
"walk" would be cornsidered an appendage to a building
leading to a level above or below existing ground level. As
such, a ramp shall meet certain requirements similar to
those imposed upon stairs.

2.12 Walk, Walks. Because the terms "walk” and "walks” have
a multitude of m=anings and uses, their use in this text is
clearly defined as a predetermined, prepared-surface, ex-
terior pathway leading to or from a building or facility, or
from one exterior area to another, placed on the existing
ground level and not deviating from the level of the existing
ground immediately adjacent.

2.13 Appropriate Number. As used in this text, appropriate
number means the number of a specific item that would be
necessary, in accord with the purpose and function of a
building or facility, to accommodate individuals with specific
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d:sabilities in proportion lo the anticipoied aumber of indi-
viduals with disabilities who would use a particular building
or facility.

EXALPLE. Al ot these speciixonons shall opply to all buddngs ond focu
fties used by the public, the numericol need for o specific lem woulu difer,
for exomple, between 0 mojor ironsporiation terminoal, where many ndividoels
with diverse disobiliies wouid be continuoally coming ond going, on office build-
g or foclory, where vorying numbers of individuals with disebilities of vory-
ing mondestolons un mony instunces, very iorge numberss. .mwgint be employed
or hove reason for frequent visits, o school or church, where the number of
individuols moy ve fixed ond aclivities more definitive, ond the mony other
buildings ond focilties dedicoted 10 specific functions ond purpases.

NOIE. Disobilhies o-e specific und where the ndividual hos been prcpesly
evaluoted ond properly oriented ond where architectural barriers have been
ebminal.d, o specific disobilily does not conshtute o hondicop. It should be
emphasized thot more ond more ol those physicolly disobled ore becoming
porticiponts, rother than spectalors, in the fullest meaning of fhe word.

3. General Principles and
Considerations
3.1 Wheelchair Specifications. The collapsible-model wheel-

<hair of tubular retal construction with plastic upholstery for
back ard seat is most commonly used. The standard model
of all manufacturers falls within the following limits, which
were used as the basis of consideration:

{i) Length: 42 inches

(2) width, wher: open: 25 inches

{3) Height of seat from floor: 19 1/2 inches

(4) Height of armrest from floor: 29 inches

(5) Height of pusher handles {rear) from floor: 36 inches

(6) Width, when collapsed: 11 inches

3.2 The Functioning of a Wheelchair

3.2.1 The fixed turning radius cf a standard wheelchair,
wheel to wheel, is 18 inches. The fixed turning radius, front
structure to rear structure, is 31.5 inches.

3.2.2 The average turning space required {180 and 360
degrees) is 60 x 60 inches.

NOIE. Acually, o turning spoce that is longer than it is wids, specifically,
63 x 56 inches, 15 more workable ond desirable. In on orea with two apen
ends, such os migh! be the cose in o cor..dor, 6 minimum of 54 inches be-
tween two walls would permit o 360-degree turn.

3.2.3 A minimum width of 60 inches is required for two
individuals in wheelchairs to pass each other.

3.3 The Adult Individual Functioning in a Wheelchair

3.3.1 The average unilateral vertical reach is 60 inches
and ranges from 54 inches to 78 inches.

3.3.2 The average horizontal working {table) react. is 30.8
inches and ranges from 28.5 inches to 33.2 inches.

3.3.3 The bilateral horizontal reach, both arms extended
to each side, shoulder high, ronges from 54 inches to 71
inches and averages 64.5 inches.

3.3.4 An individual reaching diugonally, os would be re-
quired in using a wall-mounted dial telephone or towel dis-
penser, would make the average reach {on the wall) 48
inches fromn the floor.

3.4 The Individual Functioniag on Cruiches 3

3.4.1 On the average, individuals 5 feet 6 inches tall re-
quire an average of 31 inches between cruich tips in the
normaliy accepted gaits.*

3.4.2 On the average, individuals 6 feet 0 inches tall re-
quire an average of 32.5 inches between crutch tips in the
normally accepted goits. 4
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4. Site Development®

4.1 Groding. The grading of ground, even contrary fo exist-
ing topography, so that it attains a level with ¢ normal en-
france will make a facility accessible to individuals with
physical disabilities.

4.2 Wolks

4.2.1 Public walks should be at least 48 inches wide and
should have a gradient not greater than 5 percent. ®

4.2.2 Such walks should be of a continuing common sur-
face, not interrupted by steps or abruot changes in level.

4.2.3 Wherever walks cross other walks, driveways, or
parking lots they should blend to a common level.?

NOIE: 4.1 ond 4.2, seposolely or collectively, ore greotly aided by terrac-
ing, retoining wolls, ond winding wolks allowing for mare gradual incline,
thereby moaking almos! ony building occessible o individuals with permanent
physicol disabilities, while contributing I its aesthetic qualities.

4.24 A walk shall have a level plafform at the top which
is at least 5 feet by 5 feet, if a door swings out onto the
platform or toward the walk. This platform shall extend at
least 1 foot beyond each side of the doorway.

4.2.5 A walk shall have a level platform at least 3 feet
deep and 5 feet wide, if the door does not swing onto the
platform or toward the walk. This pletform shali extend at
least 1 foot beyond each side of the doorway.

4.3 Parking Lots

4.3.1 Spaces that are accessible and approximate to the
facility should be set aside and identified for use by individ-
vals with physical disabilities.

4.3.2 A parking space open on one side, allowing room
for individuals in wheelchairs or individuals on braces and
crutches to get in and out of an automobile onto a level sur-
face, suitable for wheeling and walking, is adequate.

2 Extremely small, large, strong, or weak ard involved individucls could
fall outside the ronges in 3.3.1, 3.3.2, 3.3.3, ond their reach could differ from
the figure given in 3.3.4. However, these ceaches were delermined using o
loige number of individuals wha were funclionally trained, with o wide ronge
in individuol size ond invalvemenl.

3 Most ndividuols ombulaling on braces or crutches, ar both, or on cones
ore oble to manipulole within the specificotions prescribed for wheelkhairs, al-
though doors present cuile o problem o! limes. However, oftention is colled lo
the {act that o crulch tip extending loterolly from on individuol is not obvious
tn others in heavily {rafficked oreas, cerloinly not os obviaus ar protective os
a wheelchair and i-. therefare, o source of vulnerabilily.

4  Some cerebral palsied individuols, ond some severe orthritics, would be
exireme exceolions 10 3.4.1 ond 3.4.2.

5 Site developmen! is the most eleclive meons ta resolve the problems
creoled by lopogrophy. definitive orchitectural designs or concepts, water toble,
exisling sireels, ond olypicol problems singulorly or collectively, so tha! og-
gress, ingress, ond egress to buildings by physicolly disobled con be focilitated
while preserving the desired design ond effect of the orchitecture.

6 I is essentiol tho! the grodient of wolks ond drivewoys be less than thot
prescribed for romps, since walks would be void of handroils ond curbs ond
would be considerobly longer ond more vulnerable to the elements. Walks of
near moximum grode ond considerable length should have level areos ot in-
tervals lor purposes of rest ond sofely. Wolks or driveways should have o
nonslip surfoce.

7 This specification does nol require the eliminotion of curbs, which, porticu-
forly # they occur ol regulor inlerseclions, ore o distinct sofely feoture for o1l
ot the hondicopped, porticylorly the blind. The preferred method of meeling
the specificolion iz 10 hove the walkincline to the level of the sireel. However,
ol principol inlersections, il is vilolly imporlant thot the curb run poroliel 1o
the sireel, up 0 the poin! where the wolk is inclined, ol which point the curb
would lurn in ond gradually meet the level of the wolk ot its highest poinl. A
less preferred method wauld be to graduolly bring the surfoce of the drive-
way or streel to the level of the waolk. The disadvantoge of this method 1s thot
o blind person would not know when he hos left the protection of o woik and
entered the hozords of o sireel or driveway.
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4.3.3 Parking spaces for individuals with physical disabili-
lies when ploted belwesn *wo conventional diagunal or
head-on parking spaces should be 12 feet wide.

4.34 Care in planning should be exercised so that indi-
viduals in wheelchairs and individuals using broces and
<ruiches are not compelied to wheel or walk behind parked
cars.

4.3.5 Consideration should be given the distribution of
spaces for use by the disabled in accordance with the fre-
quency and persistency of parking needs.

4.3.6 Walks shall be in conformity with 4.2,
5. Buildings
5.1 Romps with Gradients. Where ramps with gradients are

necesscry or desired, they shall conform to the following
specifications:

5.1.1 A ramp shall not have a slope greater than 1 foct
rise in 12 feet, or 8.33 percent, or 4 degrees 50 minutes.

5.12 A romp shall have handrails on ot least one side,
and preferably two sides, that are 32 inches in height, meas-
ured from the surface of the ramp, that are smooth, "hat ex-
tend 1 foot beyond the top and bottom f the ‘ramp, and
that otherwise conform with American Standard Sofety Code

for Floor and Wall Openings, Railings, and Toe Boards,
A12-1932.

NOTE 1: Where codes specify hondrails 1o be of heights other than 32
inches, it is recommended thot two sets of hondrails be installed 1o serve oil
people. Where moajor troffic is predominantly children, particularly physically
disabled children, extro core should be exercised in the plocement of hond-
rails, in occordonce with the noture of the focility and the age group or groups
being serviced.

NOTE 2: Core should be taken thot the extension of the handrail is not in
itself o hazard. The extension may be mode on ‘he side of o continving wall.

5.1.3 A ramp shall have a surface that is non-slip.

5.14 A ramp sha:! have a level platform at the top wkich
is at least 5 feet by 5 feet, if a door swirgs out onto the
plaform or toward the ramp. This platform sha!l extend at
least 1 foot beyond each side of the Zuo-way.

5.1.5 A ramp shall have a level platform at least 3 feet
deep and 5 feet wide, if the door does not swing onto the
platform or toward the ramp. This platform shall extend at
least 1 foot beyond each side of the doorway.

5.1.6 Each ramp shall have at least 6 feet of straight
clearance at the bottom.

5.17 Ramps shall have ievel piatforms at 30-foot inter-
vals for purposes of rest and safety and shall have level
plotforms wherever they turn.

5.2 Entronces

$.2.1 At least one primary entrance to each building shall
be usable by individuals in wheelchairs.

NOITE: Because entrances olso serve os exits, some being porticularly im-
portont in case of on emergency, and becouse the proximity of such exits 1o ol
parts of buildings and focilities, in occordance with their design and function,
is essential {see 112 ond 2000 through 2031 of American Standard Building
Exits Code, A9.1-1953) it is preferoble tha! ol or most entronces [exils) should
be occessible to, end ysoble by, individuols in wheelchoirs ond individuols with
other forms of physical disability herein applicoble.

5.22 At least one entrance usable by individuals in
wheelchairs shall be on a level that would ricke the ele-
vators aoccessible.

5.3 Doors and Doorways

5.3.1 Doors shall have a clear cpening of nc less than 32

inches when open and shall be operable by a single sffort.

NOIE 1: Twoleof doors are not vsable by those with dedbiliies defined in
2.1, 22, ond 2.5 unless they vapecate by o single elfort, or unless one of the
fwo leaves meets the requirement of 5.3.1.

NOTE 2 ¥ s recommended that olf doors have Lick plotes extending fram
the bottom of the door 30 ot least 16 inches from the floor, oc be mode of o
moleciol ond finish thot would solely withsiond the cbuse iney might receive
irom zones, cruiches, wheekhoir foot-plotforms, or wheelchair wheels.

5.3.2 The floor on the inside and outside of eact. doorway
shali be leve! for a distance of 5 feet from the door in the
direction the door swings and shall extend 1 foot beyond
each side of the door.

5.3.3 Sharp inclines and abrupt changes in level shall be
avoided at doorsills. As much as possible, thresholds shall
be flush with the floor.

NOITE 1. Core should be faken 1a the seledicn, plocement. and setfing of
door closers so thot they do not prevent the use of doors by the physically
dizobled. Time-delay door closers are recommended.

NOTE 2: Auvtomatic doors thot otherwise conform 1o 5.3.1, 5.32, ond 533
are very satisfoctory.

NOTE 3. These specificotions opply both 10 exterior and interior doors ond
doorways.

5.4 Sloirs. Stairs shall conform to American Standard A9.1-
1953, with the following additional considerolionfz

5.4.1 Steps in stairs that might require use by those with
disabilities defined in 2.2 and 2.5 or by the aged shall not
have abrupt (square) nosing. (See Fig. 1.)

NOTE: Individuols with restrictions in the knee, onkle, or hip, with artificiol
legs, long leg broces, or comparoble conditions connot, without grect difficulty
ond hozord, use steps with nosing os illustroted in Fig. 1o, but con sofe'y and
with minimum difficulty use steps with nosing as illustroted in Fig. 1b.

[

—

—

d_.UNACCEPTABLE

b. accepTaBLE
Fig. 1
Steps

5.4.2 Stairs shall have handrails 32 inches high as meas-
ured from the tread ot the face of the rise:.

NOTE; Where codes specify hondrails 1o be ot heights other thon 32 inches,
it is recommends d thot hwo sets of handrails be installed to serve all people.
Where troffic is predominantly children, porticulorly physically disobled chil-
dren, extro care should be exercised in the plocement of handrails in occord-
once with the noture of the focility ond the age group or groups being ser-
viced. Duol hondrails may be necessory.

S
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5.4.3 Stairs shall have ot least one handrail that extends
at least 18 inches beyond the top step and beyond the bot-
fom siep.

NOITE. Core should be tohen that the eddension of fhe hondrails is not an
ise¥f o harord. The esension moy be mede on the side of o continving woll.

5.4.4 Steps should, wherever possible, and in conforma-
tion with existing step formulas, have risers that do not ex-
ceed 7 inches.

5.5 Floors
5.5.1 Floors shall have a surface that is nonslip.

5.5.2 Floors on a given story shall be of a common level
throughout or be connected by a ramp in occord with 5.1.1
through 5.1.6, inclusive.

EXAMPLE 1: There sholl not be o difference between the level of the floor
of o corridor ond ke level of the floor of the foilet rooms.

EXAMPLE 2: There should ot be o difierence betwsen the level of the floor
of o corridor ond the level of o meeting room, dining room, or ony other
room, unless proper romps ore provided.

5.6 Toilet Rooms. It is essential that an appropriate nuinber
of toilet rooms, in occordance with the nature and use of a
specific building or facility, be made accessible to, and us-
able by, the physically handizapped.

5.6.1 Toilet rooms shall have space to allow traffic of
individuals in wheelchairs, in accordance with 3.1, 3.2, and
3.3.

5.6.2 Toilet rooms shall have at least one toilet stall that—

(1) Is 3 feet wide

(2! Is at least 4 feet 8 inches, preferably 5 feet, deep

(3) Has a deor {where doors are used) that is 32 inches
wide and swings out

(4) Has handrails on each side, 33 inches high and paral-
lel to the floor, 1 1/2 inches in outside diameter, with
1 1/2 inches clearance between rail and wall, and fas-
tened securely at ends and center.

(5) Has a weler closet with the seat 20 inches from® the
floor.

NOITE: The design ond mounting of the waler closet is of considerable im-
portence. A wall-mounted water closet with 0 narrow under-structure that re-
cedes shorgly is most desirable. If o floor-mounted woter closet must be used,
it should not have o front thot is wide and perpendiculor 1o the floor ot the
front of the seal. The bowl should be sholiow of the front of the seot ond turn

bockword more than downword 1o ollow the individuals in 0 wheekhair to get
close Yo the water closet with the seot of the wheelchair.

5.6.3 Toilet rooms shall have lavatories with narrow ap-
rons, which when mounted at standcrd height are usable hy
individuals in wheelchairs; or shall have lavatories mounted
higher, when particular designs demand, so that they are
usable by individuals in wheelchairs.

NOTE: % is imporfant thot droin pipes ond hot-woter pipes under o lovatory
be covered or insulated 5o thot o wheelchair individuol without sensation will
not burn himsek.

5.6.4 Some mirrors and shelves shall be provided above
lavatories at a height as low as possible and no higher than
40 inches above the floor, measured from the top of the
shelf and the bottom of the mirror.

5.6.5 Toilet rooms for men shall have wall-mcunted vuri-
nals with the opening of the basin 19 iaches from the floor,
or shall have floor-mounted urinals that are on a level with
the main floor of the toilet room.

5.6.6 Toilet rooms shall have an appropriate number of
towel racks, towel dispensers, and other dispensers and dis-
posal units mounted no higher than 40 inches from the floor.

5.7 Weter Founlains. An appropriate number of water foun-
lains or other water-dispensing means shall be accessible %o,
ond usable by, the physically disabled.

5.7.1 Water fountains or coolers shall have up<4ront spouts
and controls.

5.7.2 Water fountains or coolers shall be hand-operated
or hand- ond foot-operated. {See also Americoan Stondard
Specifizations for Drinking Fountains, Z4.2-1942.)

NOIE 1: Conventional floor-mounted witer coolers con be serviceoble to

individuals in wheekhairs ii o sinoll fountoin is mounted on the side of the
cooler 3C inches above the floor.

NOIE 2. Wollmounted, hand-operated coolers of the lotest design, monu-
fodured by mony componies, con serve the able-bodied ond the physicoliy
disobled equolly well when the cooier is mcunted with the bosin 36 inches
froin the Hoor.

NOIE 2: Fully recessed woter fountoins ore not recommended.

INOIE 4. Wailer fountoins should not be set into an alcove unless the okove
is wider thon o wheelchoir. {See 3.1} .

5.8 Public Talephones. An appropriate number of public
telephones should be made accessible to, and usable by, the
physically disubled.

NOIE: The conventionol public telephone Looth is not usable by most physi-
colly disobled individuols. There ore many ways in which public 1elephones con
be mode ocessible and usoble. It is recommended thot orchitects ond builders
confer with the telephone company in the planning of the building or fadility.

5.8.1 Such telephones should be placed so that the dial
and the kandset can be reached by irdividuals in wheel-
chairs, in accordance with 3.3.

5.8.2 An appropriate number of public telephones should
be equipped for those with hearing disabilities and so iden-
tified with instructions for use.

NOTE: Such telephones con be used by everyone.

5.9 Elevators. In a multiple-story building, elevators are es-
sential to the successful functioning of physically disabled
individuals. They shall conform to the following requirements:

5.9.1 Elevators shail be accessible to, and usable by, the
physically disabled on the level that they use to enter the
building, and at all levels normally used by the general
public.

5.9.2 Elevators shall allow for traffic by wheelchairs, in
accordance with 3.1, 3.2, 3.3 and 5.3.

5.10 Controls. Switches and controls for light, heat, ventila-
tion, windows, draperies, fire alarms, and all similar controls
of frequent or essential use, shall be placed within the reach
of individuals in wheelchairs. (See 3.3.)

5.11 Identification. Appropriate identification of specific fa-
cilities within a building used by the public is particularly
essential to the blind.

5.11.1 Raised letters or numbers shall be used to identify
rooms or offizes.

5.11.2 Such identification should be placed or: the wall,
to the right or left of the door, at a height between 4 feet 6
inches and 5 feet 6 inches, measured from the floor, and
preferably at 5 feet.

5.11.3 Doors that are not intended for normal use, and
that might prove dangerous it a blind person were 1o exit or
enter by them, should be made quickly ‘dentifiable to the
touch by knurling on the door handle or knob. {See Fig. 2.)

NOIE: Krurling con be imposed upon door handies o¢ kaobs by use of
lextured plostic.

EXAMPLE: Such doc-s might leod to loading plofforms, boller rooms, slages,
fire escopes, etc.
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5.12 Worning Signals

5.12.1 Audible warning signals sholl be accompanied by
simultaneous visual signals for the benefit of those with hear-
ing disabilities.

5.12.2 Visual signals shall be accompanied by simultane-
ous audible signals for the benefit of the blinc.

5.13 Hazards. Every effort shall be exercised to obviate haz-
ards to individuals with physical disabilities.

5.13.1 Access panels or manholes in floors, walks, and

walls can be exiremely hazardous, particularly when in use,
and should be avoided.

5.13.2 When manholes or access ponels are open and in
use, or when an open excavalion exists on a site, particu-
larly when it is opproximate o normal pedestrian Iraffic,
bacricades shall be placed on all open sides, at least 3 feet

from the hozard, and warning devices shall be installed in
accord with 5.12.2.

5.13.3 Low-hanging door closers that remain within the
opening of a doorway when the door is open, cr that pro-
trude hazardously into regular corridors or troffic ways
when the door is closed, shall be avoided.

5.13.4 Low-hanging signs, ceiling lights, and similar ob-
jects or signs and fixtures that protrude into regular corri-
dors or traffic ways shall be avoided. A minimum height of
7 feet, measured from the floor, is recommended.

5.13.5 Lighting on romps shall be in accord with 1201,
1202, 1203, oand 1204 of American Stondard A9.1-1953.

5.13.6 Exit signs shall be in accord with 1205 of American
Standard A9.1-1953, except as modified by 5.11 cf this
standard.
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RECGMMENDED FACILITY ADAPTATIONS
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ABBREVIATED CHECK LIST FOR FACILITY PLANNING

It is hoped that this Check List will give some additional e Adequate outlets throughout, both 110v and 220v.
directioni in securing and planning the necessary faciities. e Clocks in all classrooms (at rear). public places, and
Selected standards, items for convenience, and special fea- offices. |
tures are also listed so that the facilities can be utilized most e Spotlights for archery and rifle targets. ‘
effectively. e Telephone and intercom to all offices.

e Provision for easy relamping of all light fixtures.
GENERAL e Sprinklers in combustible storage area.
Written program essential. All requirements of facility ® Oversize drains in necessary areas such as hydrotherapy

spelled out in detail. All staff members contribute. Func-
tion, size. and relationship impo-tant.

Ad Hoc Building Committee whick inclur ¢s representa-
tives from Health, Physical Educau..., and Recreation
faculty and staff, and general administration.

Visitation to similar %acilitics of other colleges/universi-
ties most profitable. Cost of travel saved many times by
avoiding mistakes and gaining ideas.

Future as well as present needs estimated and firm pol-
icies established with appropriate parties.

Gross construction and equipment budget established.
Budget contingencies of not less than 10 percent.

Ail staff and specialists review preliminary and final
working drawings so as to incorporate experience into
the final plans.

Tare space (toilets, circulation, mechanical structure)
wiihin 20 to 25 percent of gross area.

Plans meet all building codes.

Facilities vandalproof, easy to maintain, and, most im-
portant, functional.

Building carefully related to site. Adequate parking and
circulation. Coordinated with master plan.

Certain consultants, such as acoustical engineer, utiiized
to insure proper design of specialized areas.
Consideration given 3 future expansion plans.

Special needs of physically handicapped met (ramps and
other conveniences).

Circulation spaces allow for movement of crowds and
oversized equipment.

Elevator(s) and/or dumb waiter for movement of equip-
ment.

Xeying planned jointly by the HPER administrator, uni-
versity building and grounds personnel, and hardware
supplier. Hardware schedule door numbers and archi-
tect’s door numbers are identical.

Adequate allowances for space, and number and types of
teaching stations. (See specific chapters for standards.)
Teaching stations planned for multiple use wkere advis-
able.

MECHANICAL SERVICES
(Electrical, Heating-Ventilation, Plumbing)

Shielded, vaporproof light fixtures in moisture-prevalent
area.

Electrical switches and outlets kept out of wet areas and
four feet off floor.

Lighting standards met (see Chapter 4).

Lighting in large areas wired in zones, suitably rheo-
stated for economy of operation.

Speciai protection for lights where needed.

Fire-alarm systems as per code.

Main electrical feed lines allow for growth (light level—
additional equipment).

and laundry.

Easy access to plumbing chase and piping.

Adequate water supply and drain for pool.

Thermostatic control and pressure regulators in all show-

er plumbing.

Self-cleansing shower heads.

Adequate nunrber of drinking fountains.

Ducts designed for future air-conditioning if not provided.

Separate thermostats in areas.

One hundred percent exhaust for steamy or odor-produc-

ing spaces, such as locker, shower, toilet, and animal

rooms.

e Special attention to mechanical ventilation for pools,
handball courts, and other critical areas.

e Emergency lighting equipment.

STRUCTURE AND FINISHES

e In control of partial use of buildings, entire building
does not haive to be unlocked when only one or two
areas are being used.

e Hazards such as low door closers, projections, and
rough walls eliminaied.

e \Vhen needed, movable roll-away bleachers used.

° Tl"io%hy cases, public telephones, and ticket booths pro-
vided.

e Color schedule reviewed by building occupants.

e Overhead-supported apparatus and catwalks secured to
beams engineered to withstand loads.

e In most instances, movable and folding partitions power-
operated and controlled by keyed switches.

e Proper inserts for equipment such as net standards.
Goals and apparatus securely recessed in walls and
floors according to court locations and functional needs.

e Matting or other appropriate materials provided onwalls
where needed, such as under basketball goals and in
wrestling rooms.

e In large teaching-station areas, walls are stable and
usable for rebounding purposes such as tennis practice.
Ease of maintenance.

e Floor design and materials conform to latest standards
and specifications

e Line markings completed before final seal coat is applied.

e Abrasive, nonskid, slip-resistant flooring impervious to
water in all areas where water and moisture are preva-
lent, such as laundry, swimming-pool, shower, dressing,
drying, and animal-experimentation rooms.

1
:

INDOOR ACTIVITY AREAS
GENERAL-USE GYMNASIUM(S)

e Contains at least 25,000 squa "¢ feet.
e Ceiling height minimum of 24 feet.
e Adequate storage areas with double doors.

170




APPENDIX H

o Elearical outlets and jacks for public-address system,
scorehoards, TV and other uses strategically located.

e Wall free of obstructions. Hard, easily-cleaned surface
for ball-rebounding activities.

e Adequate seating selected for multiple use of facility. Best
utilization of space. ‘

e Safety zones provided between courts, and between boun-
dary lines and walls.

GYMNASTICS GYMNASIUM(S)

e Minimum of 10,000 square feet. Ceiling height minimum
of 24 feet.
o Proper inserts and rigging for apparatus.

e Adequate storage—minimum of 600 square feet--for con-

templated equipment.
e Multiple-use and zoned areas coordinated.

WRESTLING AND PERSONAL-DEFENSE ROOM(S)

e Walls, doors, and floors padded and free from projec-
tions. Doors swing outward or are cut to swing inward
over matted areas.

e Adequate space or provisions made for nonparticipants
to enter area.

e Shrinkage has been figured in specifications for mats.

When necessary, mats are movable.

e Other possible uses, such as tumbling instruction.

WEIGHT-EXERCISE ROOM(S)

e Contains at least 2,500 square feet, with ceiling at least
12 feet high.

e Adequate provision for moving heavy equipment, and
for storage and anchoring of equipment.

e Floors constructed to withstand and/or protected against
use of heavy equipment.

e Fulllength mirrors placed 24 inches from floor.

e Adequate mechanical services and acoustical treatment
provided.

HANDBALL AND SQUASH COURTS

e Minimum of eight courts of regulation size for either
handball or squash, or beth. Where budget dictates,
courts are used interchangeably with contrasting court
line markings and use of portable tell tales.

e All fixtures, hardware, and obstructions placed flush
and in areas that conflict the least with play.

e Special attentior given to mechanical-service specifica-
tions that insure proper ventilation, control of moisture,
and adequate lighting.

e New construction design and materials studied and used
where feasible.

e Space and construction design provided in rear of courts
allow for instructional and possible spectator opportun-
ities.

EXERCISE-THERAPY ROOM{(S)

o Located at ground level with easy access, or other pro-

visions are riade (such a< ramps or elevators).

Designed for privacy.

Walls, floors, and zeiling support special cquipmest.

Adequate storage space available.

Multipurpose possibilities as other teaching station.

BOWLING LANE(S)
e Special attention to mechanical services, acoustical con-
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trol, and “: xhting.

o Sufficient smace for storage, spectator area, and conces-
sion areas.

e Intercommunication-and-amplifying system..

o Adequate pascages and doors for movement of large
equipment.

RIFLE RANGE(3)

e Safety precautions are essential, such as placement of en-
trances, sufficient space between each firing point, and
protection against ricocheting bullets.

e Backstop and steel plate of the backstop are of sufficient
thickness and at proper angle.

e Ample firing stations to accommodate a class of 20
students.

FENCING ROOM(S)

e Multipurpose area with sufficient size to provide official-
length strips for both instructional and intercollegiate pro-
grams.

e FHoors lined with regulation fencing strips.

e Fencers can work with electrical eqaipment.

e Fencing targets are attached to wal'.

INDOOR ARCHERY RANGE(S)

e Sufficient storage available for targets and equipment.

e Room specifications are sufficient for practice on regu-
latior: range without hitting fixtures ar.d ceiling.

e Entrances to range are behind shooting line or adequate-
ly controlled to prevent persons moving into line-of-flight
of arrows.

e Mounted targets on easily-movable frames facilitate use
of area for otier activities.

DANCE STUDIO(S)

e Minimum of 100 square feet per student at peak load.

e Fulllength mirrors on one or more walls (30 feet),
placed 24 inches above floor level.

¢ adequate dispersal of microphone jacks, electrical out-
lets, and speaker installations.

e Ample built-in cabinets for record players, mictophones,
and amplifiers.

e Ballet barres (adjustable heights from 40 to 48 inches)
on one or more walls.

o Located near dressing rooms and outside entrance.

e Wooden, resilient floor, without wax or resin finish, for
proper slide and protedtion of bare feet.

o Ceiling height proportional to size of studio (12-foot
minimum).

e Acoustically treated.

e large studio with a .iep rise in floor level has advan-
fages, such as two teaching stations and modified stage.

e Traffic paterns and spectator space considered when
performing stage is induded in studio area.

e Lighting for stage area includes special wiring and fix-
tures, such as dimmer board, battens with fresnel, follow
spots, and floor pockets.

e Ample storage areas (percussion and music cabinets,
and space for costumes and stage propertics).

® Aesthetic considerations are included (carefully-selected
colors and draperies).

e Auxiliary areas, or other combination exercise areas,
are planned for classes and recreatioral groups in the
social forms of dance. Mechanical and acoustical ser-
vices are important.
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SWIMMING POOLS

e Clear-cut statement on specific programs and require-
ments for facilities, in addition to general principles.

e Board of Health and other code regulations met.

e Latest knowledge and experience incorporated in plan-
ning. Experienced pooi consultant, architect, or engineer
has advised on design and equipment.

e Proper depths to accommodate age groups and types of
activities.

e Minimal depth for diving: 10 feet for 1-meter boards, 12
feet for 3-meter boards, and 16 feet for 10-meter towers.

e Requirements met for competitive swimming, such as
7-foot indoor lanes (eight-foot outdeors), and 12-inch
black or brown lines on the pool bottom; pool 1 inch
longer thaa official measurement; depth and distance
markings.

e Adequate deck space for instructional needs.

e Adequate office space with entire view of pool area and
toilet-shower-dressing area.

e Recessed steps or zemovable ladders do not interfere with
competitive-swimming turns.

e Properly-constructed overflow gutter extends around pool
perimeer. '

e Adequate storage spaces for maintenance and instruc-
tional equipment.

° lSu;:cctator space separated from pool area. Proper sight

es.

e All equipment, such as diving equipment and lane an-
chors, securely and safely anchored.

e Traffic patterns give efficient control of swimmers from
showers and locker rooms to pool, and toilet facilities
provided for wet swimmers are separate from the dry
area.

e Recirculation pump located below the water level..

e Access to filter room allows for ease in maintenance and
movement of materials.

e Proper drainage in pool, on pool deck, in overflow
gutter, and on floors of shower, drying, and dressing
rooms.

e Adequate space allowed around and below divingboards.
Fifteen feet clearance above 1- and 3-meter boards, and
10 feet above 10-meter platform.

e Effective circulation of water in pool, with adequate inlets
and outlets.

e Underwater lights, underwater observation windows, and
underwater speakers of proper design and installation.

e Temperatures maintained: air 2° to 4° higher than water
temperature; water temperature for gencral use is 78°to
82°, temperature of 68° for comg=titive swimming; and
humidity of 45 to 55 percent.

e Gutter waste water and direct waste water valved to
return to the filters.

e Mechanical services, acoustical treatment, and nonglare
lighting have received special attention.

e All metal fittings are of noncorrosive material.

e Provision for servicing and maintaining pipes, lighting,
machinery, and equipment.

SERVICE AREAS

LOCKER, SHOWER, AND DRYING ROOMS

e Functional locker rooms serve both indoor and outdoor
teaching stations. Traffic patterns avoid crossing cor-
-ridors.

e Size, type, and mechanical services of locker rooms based
on projected growth and needs.

APPEND
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Materials used in construction of service areas planned
for case in cleaning (such as coved bases) and resistance
10 moisture (such as noncorrosive met:is and impervi-
ous materials).

Floor surfaces nonslip and pitched toward drains.
Opaque windows installed where feasible, and placed
properly for privacy.

Layout of locker room provides ease in supervision.
Foot traffic kept to minimum, with dry-aicle traffic pat-
terns.

Vaporpreof lighting fixtures, and safe location of electri-
cal outlets and switches.

Special drains with mud crocks located at entrances from
the playing fiedlds, with provisions for housing down.
Separate locker and shower facilities for swimming.

Gang (group) showers, but approximately 10 percent
individual shower-dressing stalls in women's areas.
Towei bars, or hooks, and foot-drying ledge in toweling
areas.

Toilet floors kept clear of partitions and fixtures.

Locker and shower facilities for faculty.

Provisicn for use of dressing-shower facilities by officials.
Adequate dressing space between lockers in both men's
and women's locker rooms.

Mirrors not placed above lavatories, and adequate hair
dryers.

Adequate drinking fountains.

Careful selection of locker system based upon specific
needs.

Temperature control and adequate hot water esseniial.
Adequate ventilation of lockers and locker rooms most
important.

FIRST-AID AND ATHLETIC-TRAINING ROOMS

Adequate training room(s) convenient to locker room.
Hydrotherapy, electrotherapy, taping, and exercise areas
functionally zened in suite. Wet areas curbed, with ade-
quate drains.

Adequate mechanical services for all equipment.

Room specifications similar to those for shower and
drying rooms. ™ -

Athletic trainer (physical therapist) is key person in
functional -planning. -

First-aid rooms convenient to spectator facilities.

MISCELLANEOUS
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Laundry room(s) sized for projected aeceds. Laundry

installation specifications built in.

Matron and custodial spaces with maintenance facilities.

Adequate storage space (minimum of 300 square feet for

cach area). Adjoining teaching stations with doubledoors.

Central check-out and repair space adequate for equip-
ment and supplies (see Chapter 9).

Proper security for storage and equipment areas.

CLASSROOMS, LABORATORIES, AND
RELATED INSTRUCTIONAL AREAS

Determine number of classrooms from curric.ium and
anticipated class enrollments. )}
Emphasis on lecture-laboratory classes and inclemeni-
weather transfers from outdoor areas require excess
classroom capacity.

Consider a 150- to 300-seat lecture hall with ramped
seating.

Space requirements range from 12 to 20 square feet per
student (the larger the Sassroom capacity, the lower the
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allowance per student). For specialized instruction which
requires storage and equipment, allow 20 to 35 percent
additional space.

In all dassrooms, provide chalkboards, tackboards, and
TV conduits, and make ample provisions for electrical
outlets and for audiovisual aids.

Careful attention to acoustics, owlor. and lighting (see
Chapter 4).

Student and faculty lounges include effiaiency kitchenettes.
Teaching materials centers have design criteria similar
to libraries.

Provide for student reading rooms. May possibly be
combined with student lounge.

Whea canteens are included, provide for zdequate in-
stallation, servicing, and maintenance of space, with due
regard to sanitary conditions.

OFFICES AND ADMINISTRATIVE UNITS

Enough offices for future growth.

Single offices provided for facuity and staff (see Chapter

12).

Pleasant working conditions with good acoustics, pri-

vacy, and freedom from noise.

Telephone and intercommunication syster.

gffiocs arranged to accommodate furnishings and traffic
ow.

Built-in safe cr walk-in vault for records and/or tickets.

Adequate provisioas for offices for graduate assistants

and for student activity offices.

Workroom and storage spaces for secretaries (150 to

300 square feet minimum ).

Chalkboards and tackboards in appropriate offices.

Well-arranged facilities for receiving and distributing

mail.

Efficient interrelationships of cffice facilities consistent

with administrative organization.

Adequate electrical outl-ts, li%hting, and air-conditioning.

Confercnce rooms may combine an efficiency kitchenette

with units for reading and relaxation.

Administrative suites located near main entrance.

RESEARCH AND TEACHING LABORATORIES

Teaching and research laboratories available, including
individual and possibly mobile laboratories.

Sharing_of service facilities, such as the data-prucessing
area, workshop area, photograrhic darkroom, graphics
a2rea, and duplicating facility.

Specific laboratories may include: measurement and eval-
uation; biomechanics (kinesiology); physiology of exer-
cise; health education; safety =Cucation; motor learnin
and psycholcgy of sports; reczeation; and hisiory anﬁ
sociology {see Chapter 13 ).

RESIDENT OUTDOOR EDUCATION CENTER

Planned for muitiple use for various age levels and var-
ied programs (see Chapter 15).

Site selected carefully for isolation, yet limited accessibil-
ity with adequate and safe water supply.

Adequate drainage and sewage disposal.

Availability of utility lines.

Fire protection available.

FIELD HOUSES

Six-lane, 60-yard straightaway track, minimuri of 60
yards plus sufficient distance for starting and stopping
(see Chapter 17).

Exit doors (width of running track) at end of straight-
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away.

An arca approximately 125 feet wide is recommended
for a practice baseball infield.

Design meets the standards of accessibility, supervisior,
utility, and validity.

Ample spectator egress and ingress, 2nd efficient traffic
patterns.

Adequate accommodations for women.

Square footage ample for the programs and services.
Provision for maintenance of light fixtures.

Doors and traffic areas adequate for movement of equip-
ment.

Elevator and/or some other lifting device provided where
necessary.

Latest research findings carefully considered before select-
ing types of flooring.

STADIUMS

Consideration given as to best placement of athletic
areas, such as track and field (see Chapter 19).
Utilization of all space in, around, and under stadium.
Future expansion plans.

Minimum width of 24 inches for treads with backless
seats; 30 inches for seats with hacks.

Aisles minimum width of 30 inches. If divided by a por-
tal, minimum width of 24 inches on each side.

All traffic areas allow ease of traffic flow.

Focal points for sight lines: for football, nearest sideline;
for track, knee height of runner in nearest lane; for base-
ball, several feet behind catcher; and for tennis, 4 feet
outside boundary lines and 10 feet behind base lines.
For stadium cleaning, recommended deck slope with
drains and hose bibbs not more than 100 feet apart.
At least one public telephone for every 3,000 spectators.
Press box heated where necessary, and equipped wita
toilet facilities and ample electrical outlets.

Elevator and/or some other lifting device provided for
press box.

Scoreboards and press and photographers’ boxes lo-
cated with proper relationship to sun.

ICE-SKATING FACIUTIES

Special attention given to mechanical services, refrigera-
tion system, and unique heating and ventilation needs.
Utilization of specialists and consulting engineers (see
Chapter 16).

Combination use of space well planned, such as tennis,
badminton, and volleyball courts.

Ice-maiutenance equipment room adequate for oversize
equipment, with oversize doors and extra ceiling height;
adequate provision for steam and drainage needs.
Skate-sharpening room, with proper <xhaust and venting
for dust problems.

Amp'e storage space for rink bvards and ice equipment
during nonseason.

Special recessed bases for rink boards imbedded in floor
for necessary stability.

If bleachers are used on main floor surrounding rink,
movable roli-away bleachers are utilized out-of-season
as aividers for teaching stations.

Jacks for scoreboards, amplifying system, goal lights,
and electrical outlets reccssed an strategica%ly located.
Adequate protection from flying pucks.

Automatic ice-making equipment used.

Locker and drying rooms have adequate mechanical
ventilation for ice-hockey uniforms. Ventilated, oversize
lockers used.
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THE STEPS IN BUILDING*

OWNER

1. Seeks architectural services

8. Approves schematic documents

14,
15.
16.

Approves preliminary documents
Authorizes finol documents
Approves special consultants, if any

27. Approves final documents

31. Receives bids

34. Awards contract

36. Executes contract

38.

Arranges for waiver of liens

. Pays construction costs monthly

49. Countersigns change orders

33.
54.
S5.
56.

Receives release of liens
Makes final payment
Accepts building
Assumes maintenance

ARCHITECT OWNER AND ARCHITECT
2. Preliminary conference
3. Owner/architect agreement
4. Establish building program
5. Set production time limits
6. Program analysis
7. Schematic designs
9. Preliminary drawings
10. Preliminary specifications
11. Preliminary estimates

13.

18.

20.
2].

24

30.

33.
35.
37.
39.
4].
42.
. Reviews and approves shop drawings

44.
. Prepares monthly certificates

48.

51.
52.

12.
Revisions to preliminaries
SPECIAL: 17.
Final working drawings
19.
Final specifications
Final estimates
22.
23.
Revisions, if required
SPECIAL: 25.
26.
SPECIAL: 28.
29,
Issues documents for bidding
. 32.
Adpvises on contract award
Assists in execution of contract
Approves bonds ard insurance
Issues proceed letter to contractor
40.

Supervises construction
Prepares field inspection reports

Inspects and approves samples

47.

SPECIAL:
SPECIAL:
Prepares and signs change orders

SPECIAL: 50.

Receives special guarantees from
contractor
Makes final inspection

57.

Conference on preliminaries

25% of fee now payable

Conference on specifications

Set construction time limit
Conference and review

Review by city, state, and federal
groups

Conference and acceptance

50% of fee now payable

Select contractors for bidding

Bid tabulation and review

Field construction begins

Review construction reports
Emergencies
Construction delays

25% of fee prorated

' Celebration

*Tolén from The Cest of a Scheothewse, Educotionol Facilities Loborolories, Inc., 477 Modison Avenue, New York, N.Y.
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STANDARD FORM OF QUESTIONNARE FOR SELECTION OF ARCHITECTS FOR SCHOOL BUILDING PROJECTS®

A. Information by the school system to the architect:

1. Name of school system

2. Name of superintendent or other person to whom questionnaire should be returned:

3. Size of system {pupil enrollment)

o

S
% _§ 4. General description of proposed projects:
o&

5. Approximate timetable for planning & construction period:

©
3o
23T
=%
T3
<V

B. Architect's questionnaire:
1. Name
2. Business address
‘3. Telephone number
4. Type of organizotion (check one)
] individual

b C3) partnership

o

4

S 3 comoration

°

a

*Appraved by the Notional Counail an Schoothouse Constiuction and the Americor institule of Aschiteds ond avoiloble from AIA, 1735 New York Ave:
nve, N.\W_ Washington, D.C.
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5. Names of principals, professional history, professional affiliation, key personnel, staff organization:
{Attach information if you prefer.)

6. Atach list of completed buildings your firm has designed during recent years. If you have recently
established your own practice, indicate cricr responsible affiliation with other projects. Underline those
which you feel are examples of your work appropriate to our problems & which you would like to have
visited. Include cost of building, type of building, location & dates of construction. (Use separate sheet.)

7. Give names of persons to whom the board of educationn may write. These persons ~ucld have knowl-
edge of your firm and your work:

8 Attach any other material which might help the bocrd of education in giving your firm proper consider-
ation. In questions 7 & 8, the board is interested in finding out about your:
Integrity
Thoroughness
Creativeness
Adequacy of supervision
Business procedures & record keeping on the job
Financial respons.bility

9. If you are called in for an interview, you will be asked to furnish information indicating:
That your organization is adequate to do the job.
That previous commitments will not prevent expeditious planning of this project.
That you are willina to devote time to carry out cooperative educational planning with designated
school staff members or committees.
Completeness of contract documents (plans & specifications).

TEXT JOINILY COPYRIGHTED BY NATIONAL COUNCIL ON SCHOOLHOUSE CONSIRUCTION AND THE
AMERICAN INSTITUTE OF ARCHITECTS. THIS FORM MAY BE DUPLICATED PROVIDING: (1) IT IS REPRO-
DUCED VERBATIM, & (2) ADVANCE PERMISSION IS GRANTED BY BOTH COPYRIGHT HOLDERS.

AIA subcommittee: NCSHC subcommittee:
Eberle M. Smith, AlA, Chairman Wilfred F. Clapp, Chairman
Clarke E. Harris, AIA Poul W. Seagers

Lauren V. Pholman, AlA W. W. Theisen
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TIME REQUIRED TO PLAN AND CONSTRUCT
A SCHOOL BUILDING*

1. Selection of architect, consultant, and site: one fo four months
2. Preparation of program requirements for educational spccifications: one fo six months
3. Time between receipt of program requirements and completion of
preliminary plans: two o six months
4. Time between preliminary plans and beginning of final drawings: up fo two months
5. Time from approval of preliminary plans to completion o/ final drawings
and specifications: two to ten months
6. Time between approval of final drawings and receipt of contractors' bids. one and one-haf fo two months
l 7. Time from acceptance of bid to completion of the building: twelva fo twenty-four months

¥Candensed from c study made by N.L. Engelhardt, Jr.

!
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NEWEDUCATIONAL DIRECTIONS

Many large cities are currently engaged in extensive
planning which will result in revitalizing city life. Projects
for urban renewal, industrial plazas, business centers, hous-
ing developmeats, school-plant renewal, and park develop-
ment are designed to revitalize urban living. Large areas,
even in the heant of the city, are being cleared of old struc-
tures so that the land can be used for other purposes.

THE EDUCATION PARK, EDUCATION PLAZA,
OR CAMPUS SCHOOL

Proposals for renewal of the school and community-col-
lege plants have included the development of larger centers
for education, such as an education park, education plaza,
or a campus school. Such centers are often planned to serve
about 5,000 elementary or middle-school pupils. They in-
clude a complex of buildings located on a large site rang-
ing from 50 to 150 acres. Sometimes the centers include
high school and junior college students. Occasionally, the
centers have included university students They are usuaily
planned so that they are functional for recreation.

City education officials are under great pressure to im-
prove the scope and quality of education and to desegregate
the public schools. The construction of new and improved
schools is a key factor in relieving this pressure and in
solving these problems. The improvement of the quality
and scope of education, particularly the enrichment of the
curriculum, is a major factor in solving desegregation
problems. Good programs in health, physical education,
recreation, and outdoor education are essential to such
curriculum enrichment.

Broadly-conceived programs of health, physical educa-
tion, recreation, and outdoor education can provide learn-
ing experiences which achieve desirable outcomes in citizen-
ship, fair play, and teamwork that reinforce the foundation
for good citizenship and character. Outcomes in skills,
knowledges, and attitudes can prepare the individual for a
lifetime of participation in recreation that is of benefit to
both himself and society. The achievement of these outcomes
can be a powerful force in the solution of civil-rights prob-
lems.

NEEDED FACILITIES

The healih, physical education, recreation, and outdoer
education facilities of an education park, education plaza,
or a campus school should be more adequate than those of
the schools it replaces. Most of the old and inadequate
schools are located in the congested section of the city. A
majority of them are over thirty years old. Most of them
have small sites and substandard indoor physical educa-
tion facilities. Such old and inadequate schools have stimu-
lated parents to move into suburban areas where their
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children will have better schools, thereby increasing deseg-
regation problems.

The education park, education plaza, or campus school
should be on a site which is large enough to compare fa-
vorably with that of the suburban schools. A suburban ele-
mentary school for 1,000 pupils generally has a site which
has 10 or more acres of usable space for outdoor physical
education and recreation. Therefore, a campus school or an
education park for 5,000 elementary pupils should have
50 or more acres for such use. This center should have at
least 12 indoor physicat education teaching stations which
are functional for recreation.

Recommendations, standards, and specifications for plan-
ning facilities for health, physical education, and recreation
for the park-schools for the elementary, junior high, or
senior high grades are included in the 1965 edition of the
Guide prepared by the National Facilities Conference.®

LOCATION

The park-school concept, which is included in the 1965
Guide, holds that an elementary school should be located
in a park-like setting and planned so that it is functional
for a neighborhood center for recreation as well as educa-
tion. Likewise, the junior or senior high school should be
functional for a community education and recreation center.
Such park-schools should be used on a year-round sched-
ule, and be open for after-school and evening use during
the school year. These education-recreation centers are well
suited to the extended school year, whether it be the enriched
summer school or the arrangement of the school year by
quarters.

The education park or plaza is, in essence, a complex of
clementary park-schools located on large land areas cleared
by urban renewal, or in open spaces which are available
acar the edge of a city. Such parks or plazas cannot serve
the purpose of enriching and improving the quality of edu-
cation, or in solving the problems of desegregation, if they
are located on sites which are too small for a good pro-
gram of outdoor physical education and recreation.

Outdoor education centers or school camps can serve
effectively as education parks or plazas. A city that is plan-
ning for the development of several education parks should
also plan for some outdoor education centers. Such centers
have great potential values for the enrichment of education
and in solving problems of integration. A week or two in
camp will be beneficial to all children in the middle grades,
particularly for culturally-deprived children from the homes
of the low-income families.

*Planning Arcas and Fadlities for Heakth, Physical Education, and Recrea-
tion, The Athletic Institute, 805 Merchandise Mart, Chicago, Ill. 60654,
and the American Association for Heakh, Physical Education, and Recre-
ation, 1201 Sixteenth Street, N.W., Washington, D.C. (20036), 1965.
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COOPERATIVE PLANNING BY CITY AGENCIES

The various agencies of a city which are responsible for
planning the facilities for schools, parks, urban renewal,
housing, industrial parks, and business plazas should have
a share in developing the master plan for the city. For
example, park and education officials, through cooperative
planning, can get more adequate sites and space for educa-
tion and recreation. The park-school or its larger counter-
part, the education park, can supplement the recreation
areas in the parks. Such an education center can also pro-
vide the facilities for teaching and learning the skills, knowl-
edge, and attitudes so important for a lifetime of participa-
tion in recreation. .

Likewise, by cooperate planning, education, urban re-
newal, park, and housing officials can achieve more of their
goals. Renewal of the city is not complete or effective with-
out good schools and park centers.

Recent advancements in knowledge and technology have
resulted in more individuals with disabilities being motivated
to pursuc a college education. Each year an increasing
number of colleges and universities are extending themselves
to make their offerings available to all qualified and deserv-
ing people. The development and implications of "continuing
education” add further significance to the need and desirabil-
ity of designing college and university facilities for everyone,
including the disabled and the aging (see Appendix G).
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SCHOOLS FOR DEMONSTRATION,
OBSERVATION, AND RESEARCH

Colleges and universities often have elementary and sec-
ondary schools for demonstrations, observations, and re-
search in the professional preparation of public-school
personnel. Such schools are needed even though the univer-
sity has arranged with some of the best public schools for
internship or practice teaching by-teacher trainees.

College and university demonstration schools should be
superior to the best public schools, ciherwise they cannot be
used effectively in the demonstration, observation, and re-
search needed to improve the scope and quality of public
education. Since the programs of health, physical education,
recreation, and outdoor education are relatively new addi-
tions to the public-school curriculum, facilities for these pro-
grams are often substandard. Colleges and universities can
help to improve these programs by providing superior facil-
ities to accommodate them in their demonstration schools.

Recommendations, specifications, and standards for
health, physical education, recreation, and outdoor educa-
tion facilities in elementary and secondary schools are not
included in this Guide for planning college and university
facilities. However, the 1965 edition of the Guide for school
and community facilities does include such recommenda-
tions and standards.® Therefore, it is recommended that
college and university officials use the 1965 Guide in plan-
ning facilities for demonstration schools.

*]bid.
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AGENCIES PROVIDING RESOURCE MATERIALS FOR OUTDOOR EDUCATION

American Association for Health, Physical Education, and
Recreation, 1201 Sixteenth St., N.W., Washington,
D.C. (20036).

American Camping Association, Bradford Woods, Martins-
ville, Ind. (46151).

American Casting Association, P.O0. Box 51, Nashville,
Tenn. (37202).

American National Red Cross, Seventeenth and D Streets,
N.W., Washington, D.C. (20006).

Boy Scouts of America, New Brunswick, N.J. (08903).
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National Archery Association, P.O. Box 832, Norristown,
Penna. (19404).

National Council of the Young Men's Christian Association,
291 Broadway, New York, N.Y. (10007).

National Field Archery Association, Route 2, Box 514, Red-
lands, Calif. (92373).

National Rifle Association, 1600 Rhode Island Ave., N.W,,
Washingion, D.C. (20036).

Sport Fishing Insiitute, Bond Building, Washington, D.C.
(20005).
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SOURCES OF RESEARCH EQUIPMENT AND MATERIALS®

LABORATORY EQUIPMENT SOURCES

ANTHRUPOMETRIC {physisue, posture, toot, efc.;

Anatomica! Chart Co., 5728 Blackstone Avenue, Chicago, fil.
{60637) charts).

Cambridge Scientific industries, Inc.,, 19 Poplar Stireet, Cam-
E-idge, Md. {21013) {Lange skinfold calipers).

C. H. Stoelung Co., 424 North Homan Avenue, Chicago, I
{60624) (calipers and anthropometers).

Central Scientific Co., 1700 Irving Park Road, Chicago, ill.
{60613) {calipers and anthropometers).

Clay-Adams Co., Inc., 141 East 25th Street, New York, N.Y.
{10010) {skeletons and models).

Denoyer-Geppert Co., 5235-39 Ravenswood Avenue, Chi-
cago, 1ll. {60640) {anatomical charts, models, skeletons, eic.).
Gersmehl, V. R., 3817 Warren Avenue, Cheyenne, V/yo.
{82001) (skinfold calipers).

Gilliland Instrument Co., 3124 East 14tk Street, Oakland,
Calif. {94601) {anthropometric calipers).

4. E. Morse Co., 455 Douglas Avenue, Holland, Mich.
{49423) (harpenden skinfold caliper).

J. A. Preston Corporation, 175 Fifth Avenue, New York, N.Y.
{10010) (anthropometers). )

Keuffel and Esser Co., 500 Central, Northfield, Chicago, lli.
{planimeters, skin pencils).

Leighton Flexometer, 1321 East 55th, Spokane, Wash.{99203)
(flexometers).

Lightning-lite Co., 14414 Detroit Avenue, Lakewood, Ohio
(44107) (somatotype pedestal).

Narragansett Gymnasium Equipment Co., 110 West Carpen-
ter Street, Moberly, Mo. (65270) {stadiometers, scales, cali-
pers, eic.).

Neviark Pedometer Co., 95 Monroe Street, Newark, N.J.
(07105) (pedometers).

Nissen-Medart Corp., 930 27th Avenue, S.W., Cedar Rapids,
lowa (52404) [stadiometers, scales, etc.).

Syd Meadows Physical Fitness Co., 2460 Warrensville Road,
Cleveland, Ohio {44i18) {calipers).

The Scholl Manufacturing Co., Inc., 62 West 14th Street, New
York, N.Y. {1001 1) {pedograph).

Toledo Scale Co., Toledo, Ohio {weighing scales).

University of lowa, lowa City, lowa {Dr. Howard Meredith,
East Hall) {52240) (stadiometer charts).

W. M. Welch Scientific Co., 7300 Linder Avenue, Skokie, lIl.
(60076) (charts and models).

CINEMATOGRAPHY

All-American Productions and Publishers, P.O. Box 91, Gree-
ley, Colo. {80631) (films and motion-picture projectors).
American Chronoscope Corporation, 216 West First Street,
Moun! Vernon, N.Y. {10550) (iiming devices).

Airiflex Corporation of America, 257 Park Avenue, New
York, N.Y. {10010} {can.eras).

Beaulieu, 921 Westwood Boulevard, Los Angeles, Calif.
190024) [comeras).

2eckman & Whittey, Sar Carlos, Calif. {ccmeras).

Bell & Howell Co., 7100 McCormick Road, Chicago, il
(60645) (cameras, projectors, and film viewers).
Benson-Lehrner Corporation, 14761 Califa Street, Van Nuys,
Calif. (91401) {motion analyzers, film readers, & viewers).
Burke & James, Inc., 321 South Wabash Avenue, Chicago, Il
(60604) [photographic equipment).

C. M. Marchioni, Futherford, NLJ. {iripods).

Camera Equipmenrt Co., Inc, 315 West 43rd Street, New
York, N.Y. {10036) {can:«:a r2=tc!s and sales).

Charles Beseler Company, 219 South 18th Street, East Or-
ange, N.J. {07018) {enfargers, opaque projeciors).

D. &. Milliken, 131 North 5th Avenue, Arcadia, Calif. {91006}
{camreras).

Division of Highway Studies: institute for Research, State Col-
lege, Pa. {16801} {pictoria. data transducers).

Eastman Kodak Co.. Rochester, N.Y. ‘cameras, projectors).
F and B/Ceco, Inc., 315 West 43rd Street, New York, N.Y.
{10036) {camera reniais und sales).

Lightning-lite Co., 14414 Detroit Avenue, Lakewood, Chio
{44107) {photograpnic «quipment).

Microcard Reader Corporation, 365-70 South OakStreet, Wes.
Salem, Wis. {54669) {pockeisize microcard reader, wt. 7
sunces, operates on battery or plug-in).

Mitchell Caniera Corporation, 666 West Howard Street, Glen-
dale, Calif. {ccmeras).

Paillard Inc., 1900 Lower Road, Linden, N.J. {07036) (bolex
motion-picture cameras, 8 & 16 mm.).

Recordak Corporation, 847 West Jackson Boulevard, Chicago,
1. {60607).

Revere-Wollensak Division, 3M Co., 2501 Hudson Road, St.
Paul, Minn. {55119) {cameras).

Richardson Camera Company, 2201 West Desert Cove, Phoe-
nix, Ariz. {85029) {cameras, motivn analyzers).

Simon Brothers, Inc., 30-28 Starr Avenue, long Island City,
New York (11101) {enlargers).

Specto Lid., Vale Road, Windsor, England {500 watt, 16 mm.
projector with superior single-frame projection, and twoframes
per second and standard speed—good for loop films and
skill analysis).

Stacor Corporation, 285 Emmett Street, Newark, N.J. (07114)
{stacor TR 16 drawing board—table top illuminator for read-
ing x-ray films, tracing, etc.).

Texas Instruments, Inc., 13500 North Central Expressway,
Dallas, Tex. {75231) {motion analyzers, film readers, and
viewers).

Triad Corporation, 777 Flower Street, Glencale, Calif. (91201)
(stop action cameras, oscilloscopes).

Quickset, Inc., 8121 North Central Avenue, Skolie, Il
(60076) (motion-picture accessory equipment).

Vanguard Instrument Corporation, 20 West Centennial Ave-
nue, Roosevelt, N.Y. {11573) (mofion analyzers, film readers,
and viewers) (represented by Triad Corporation).

Wittnauer Instruments Division, 580 Fifth Avenue, New York,
N.Y. {10036) {8 mm. camera-projector combination).

MOTOR FITNESS  (strength, agility, flexibility, pcwer, endur-
once, balance, speed, and accuracy)

A. E. Gay, R. D. 4 Chestinut Ridge, Lockport, N.Y. {14094)
(Gay apparatus for girls’ pull-vps).

A. R. Young Co., 520 North Dorriian Street, Indianapolis, Ind.
(46202) (treadmill).

Aircraft Components, Inc., Benton Harbor, Mich. (49022) (co-
ble tension accessories).

American Chronoscope Corp., 316 West First Street, Mt. Ver-
non, N.Y. (10550) (timing devices).

Ann Arbor Instrument Works, 1200 Rosewood Streel, Ann
Arbor, Mich. (48104) (dynamometers).

Barber-Greena Co., 400 North Highland Avenue, Aurora, Il
(60506) {trainer, 2 x 12°, placed 18" above the floor).

*This list wos prepared by J. Grove W_If of the Deportment of Physical Educotion, University of Wisconsin, foc the Resear:a Council of the Americon Association for

Heolth, Physical Education, ond Re  sotion,
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Battle Creek Equipment Co., Batitle Creek, Mich. {health
walker, rehabilitation equipment, Muller Permagbicycle ergo-
meter).

Brailsford & Company, Inc., Milton Point, Rye, N.Y. {19580}
(timers).

C. H. Stoelting Co., 424 North Homan Avenue, Chicago, lil.
{60624) {dynamometers, fleximeters, etc.).

Carey Sacle, 714 Hamburg Turnpike, Pompton Lakes, N .
{07 442) {colibrator for tensiometers).

David Wexler & Co., 1243 South Wabash Avenue, Cliicago,
11i. {60605) {Franz metronome).

Dekon Timing Device Co., P.Q. Box 712, Glen Ellyn, Il
(60137) {athletic performance analyzer).

Dimco-Gray Co., 207 East 6th Avenue, Daytor:;, Ohio {45402,
{Graylab timers).

Elgin Exercise Appliance Co., P.O. Rox 132, Elgin, 1l. {60120)
(muscle-testing equipment).

Esterline-Argus Co., Indianapolis, Ind. {motor-fitness testing
equipment).

Fisher Scientific Co., 711 Forbes Street, Piitsburgh, Pa.
{15219) {timers).

Franz Manufacturing Co., Inc., New Haven, Conn. {metro-
nome).

HaleReadticn Performance T:me-, P.O. Box 1127, Williams-
port, Pa. (17701) (reaction timer).

Harvard Instrument Co, Dover, Mass. (02030) {motor-fitness
testing equipment).

Hunter Manutfecturing Company, Inc,, Quarry Road, Coral-
ville, lowa (52240} (timing and counting devices).
Instrumentation Associates, Inc., 16 West 60th Street, New
York, N.Y. (10023) (Godart-Landon ergometer).

John Chatillon & Sons, 85 Cliff Street, New York, N.Y.
(10038) {dynamometers, calibrators, scales).

Lafayette Instrument Co., North 26th Street and 52 By-Pass,
Lafayette, Ind. (grip dynamometers).

Leighton Flexometer, Inc., 1351 East 55th Avenue, Spokane,
Wash. (99203) (flexometers).

M. Ducommun Co., 580 5th Avenye, New York, N.Y. (10036}
(stopwatches).

Maroth Engineering Co., Wilton, Conn. (06897) (precision
gauge bat - m.p.h.).

Meylan Stopwatch Co., 264 West 40th Street, New York, N.Y.
(10018) (stopwatches, stopwaich boards and stands, tacho-
meters).

Milhard Engineering Co., Inc., 13619 Saticoy Street, Van
Nuys, Calif. (91402) (bicycle ergomatic).

Monark A. B. Cykel Fabriken, Varberg, Sweden {mechanicol
bicycle ergometer—delivered in Boston or New York).
Narrangansett Gymnasium Equipment Co., 1 I0West Carpen-
ter Street, Moberly, Mo. (65270) (dynamometers, fleximeter
sticks, etc.).

Nissen-Medart Co., 3535 DeKalb Street, St. louis, Mo
(63118) (dynamometers, fleximeter sticks, mGnuometers).
Pacific Scientific Co., 6280 Chalet Drive, Bell Gardens, Calif.
(90202) (tensiometers).

Polzer, John O., 4739 North 19th Sireet, Milwaukee, Wis.
(53209) (joint motion ins’ruments, goniometers, etc.).
Porto-Clinic Instruments, Inc., 298 Broadway, New York, N.Y.
(10007) (reaction timers).

Standard Electric Time Co., Springfield, Mass. (01101) {100-
second timer).

Statham Laboratories, 12401 West Olympic Boulevard, Los
Angelss, Calif. (90064) (instruments for measuring accele -
ation, displacement, etc.).

The Zimmer Manufacturing Co., Warsaw, Ind. (46580) (gonio-
meters, et:.).
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Tro;er Lab., Inc., Route 128, Waltham, Mass. (02154) (timers,
eic.).

W. C. Dillon and Co., Inc., 14602 Keswick Street, Yan Nuys,
Calif. (91405; {weight indicators, including dynamometers).
W. E. Quinton Instrument Co., 3051 44th Avenue West, Seat-
tle, Wask. (98199} (aluminum ireadmill, model 18-49, 3/4
H.P., 110 volts, 60 cycle A.C. eledronic bicycle ergomeaters).
W. 1. Voit Rubber Company (subsidiary of American Machine
& Foundry Company), 315 East Grand Avenue, Chicago, 1ll.
{60611) {isometric exercise and testing equipment).

PHYSIOLUGICAL  {cardiovascular, respiratory, etc.)

A. S. Aloe Co., Nineteenth and Olive Streets, St. Louis, Mo.;
1150 South Flower Street, Los Ar.geles, Calif. {90015) {labor-
atory supplies, hemoglobinometer).

Allen B. DuMont Laboratory, I, 760 Bloomfield Avenue,
Cliﬂo)n, N.J. (07012) {cathode ray. and otker electrical equip-
ment).

American Electronicslaboratories, Inc., 1303 RichardsonRoad,
Lansdale, Pa. {19446) {temperature telemeter; also EXG &
other telemetering devices).

American Hospital Supply Corp., 2020 Ridge Avenue, Evans-
ton, 1l1. {60201) {general equipment).

American Meter Company, 13500 Philmont Avenue, Phile-
delphia, Pa. {19116) [portable respiratory and test meter
gives amount of air breathed in a given period; can be con-
nected to a Beckman Analyzer).

Arthur Thomas Co., Box 779, Philadelphia, Pa. {physiologi-
cal and other scientific equipment).

Avionics Research Corporation, 6901 West Imperial High-
way, Los Angeles, Calif. {telemetry system).

Baldv in-lima-Hamilton Corporation, Waltham, Mass. (02514)
{load cells, transducers, strain gauges).

Bausch and Lomb Optical Co., Rochester, N.Y. (microscopes,
blood-analysis equipment).

Beckman Instruments, Inc., 1020 Mission Street, South Pasa-
denq, Calif. {91030) (Beckman oxygen analyzer); Box 473,
Bellevue, Wash. {98004) {oxygen analyzer Eg); Spinco Divi-
sion, Palo Alto, Calif. {oxygen microelectrode); Offner Divi-
sicn, 3900 River Road, Schiller Park, lIl. {60176) (electro-
myographiz and other electronic equipment, includingcustom
building).

Becton, Dickinson & Co., Rutherford, NLI. {flarimeters, stetho-
scopes, efc.).

Biocom, Inc., 5883 Blackwelder Street, Culver City, Calif.
(90230) (pulse transducer, electromyographic equipment).
Biotronics, Box 2987, Newport Beach, Calif. {electromyo-
graphy monitors).

Birtcher Corporation, 4371 Valley Boulevard, Los Angeles,
Calif. (90032) {electromyography stimulators).

Brailsford and Company, Inc., Milton Point, Rye, N.Y.
{10580) {sequence timers).

Brush Instruments, 3405 Perkins Avenue, Cleveland, Ohio
(44114) (single as well as multichannel recorders, tape re-
corders).

Burdick Corporation, Milton, Wis. (53563) (ultraviolet lights,
e ‘edrocardiographys, physical therapy and electrotherapy
equipment).

C. H. Stoelting Co., 424 No:th Homan Avenue, Chicago,
Hll. {66624) {calvanic skin-response equipment, psychologi-
cal and physiologica! cpparatus).

Calhear Insiruments Co., 4024 Fountain Avenue, Los Ange-
les, Calif. (90029) (sphygmomanometers).

Cambridge Instrument Co., Inc., Graybar Building, New
York, N.Y. {continuous blood-pressure apparatus).
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Cameron Heartometer Ccrporation, 6449 North Newark
Avenue, Chicago, 11} {60631)

Central Scientific Co., 1700 irving Park Road, Chicago, Il
[60613) {cardiorespiratory equipment).

Chemtronics, Inc., Box 417, San Antonio, Tex. (oxygen trans-
ducers).

Clark Electronic Loboratories, Box 165, Palm Springs, Calif.
{92262) {pressure-sensitive paints).

Coleman iInstruments, Inc., 42 Madison Street, Maywood,
11l. {60153) {anoxia photometer).

Colson Corporation, Elyric, Ohio (44035) {plethysmographs,
automatic blood-pressure recorders, ca:diotachometers).
Consolidated Engineering Corporatior., 620 North Lake Ave-
nue, Pasadena, Ca'if. (91101} {oscillographs, lelereader, etc.).
Cordis Corporation, 241 Northeast 36th St-eet, Miami, Fla.
{33137) {imyoerograph).

Crystal Research Laboratories, 29 Aliyn Street, Ha: Hord,
Conn.: Distributor-O. David Wexler & Co., 1243 South Wa-
bash Avenue, Chicago, ill. {60605).

Dallons Laboratories, Inc., 120 Kansas Street, El Segunde,
Calif.

Dekan Timing Devices Company, Box 712, Glen Ellyn, il
(60137) {automatic performarce aralyzer).

E. & M. instrument Co., Inc., 6030 England Street, Houston,
Tex. {77021) {physiographs, transducers, physiological equip-
ment).

E. F. Mahady Co., 851 Boylston Street, Boston, Mass. {02116)
{scientific medical instruments).

Eico Electronics Insirument Co., Queens Plaza, long island
City, N.Y. {oscilloscope).

Electro-Medical Engineering Co., 703 Main Street, Burbank,
Caiif. {91506) {wedge spirometer, miniature spirometer, nitio-
gen analyzer).

Elertro-Medical Laboratory, Inc., South Woodstock, Vt.{05071)
{electroencephalograph, electromyographs).

cndevco Corporation, 801 South Arroyo Parkway, Pasadena,
Calif. {91105) {fransducers and accelerometers).

Epsco Medical, 275 Massochusetts Avenue, Cambridge, Mass.
(02136} {telemetering).

Fisher Scientific Co., 711 Forbes Street, Pittsburgh, Pa.
{15219) {gas analyzers, blood-ar alysis equipment).

Franz Manufacturing Co., New Haven, Conn. {electric metro-
nome).

G. Schirmer, Inc., 3 East 43rd Street, New York, N.Y. {10017)
(eledric metronome).

George T. Walker & Co., 324 Fifth Avenve, South, Minnea-
poiis, Minn. {55415) (ccrdiorespiratory equipment).

Gilford Instrument Laboratories, Inc., Elyria, Ohio {44035)
{cardiotachometer, spectral recording and other procedures).
Gilson Medical Electronics, 3000 West Beltline Highway, Mid-
dletén, Wis. {53562) {eigh:channei EEG and recorder).

Grass Instrument Co,, 101 Old Colony Avenve, Quincy,
Mass. {02169) {elactrocardiographs, multichannel eleciroen-
cephalographs, myograph action current machines).

Gulton Indusiries, Inc., 212 Durham Avenve, Mauchen, N.J.
Harvard Apgaratus Co., Dover, Mass. {02030) (kymograph,
signal morkers, etc.).

Hebel, Otto K., Scientific Instruments, 80 Swarthmore Avenue,
Rutledge, Pa. (19070) {gas analyzers).

Horeywell, Heiland Division, 4800 Ecst Dry Creek Road,
Denver, Colo. {galvanometers, recording oscillographs!.
Hughes Aircraft Co., Aero Space Group, Flight Test Division,
Clover City, Calif.

Hunter Manufacturing Co., inc., Quarry Road, Caralville,
lowa (52243) (physiological, psychological test devices).
Hydro-Tex Corporation, 939 West Wilson Avenue, Chicago,
111. (66640) (Douglas bags).

Industrial Development Laboratories, Inc., 17 PollockAvenue,
Jersey City, NLJ. (07305) {Ballistocardiograph).
Ins‘rumentation Associates, 17 West 60th Street, New York,
N.Y. (10023} {spirometer, CD-4).

Interstate Drug Exchange, 1922 Utica Avenue, Brooklyn, N.Y.
(11234) {sphygmomanometers, pressure cuffs) {available only
through a physician).

Janke Aircraft Engine Test Equipment Co., 38 Railroad Ave- |
aue, Hackensack, N.§. 107601) {photometer). :i
Sarrell-Ash Co., Boston 16, Mass. {scientific instruments mi-
croscopes). |
Kenelco, Inc,, 1753 Cloverfield Boulevard, Santa Monica,
Calif. {90404) {capacitance plethysmograph).

Lafayetie Instrument Co., P.O. Box 1279, North 9th Street
Rcad and 52 By-Pass, Lafayette, Ind. {47902) {interval timers,
repeat cycle timers, etc.).

LaBerne Manufacturing Co., Box 245, Columbia, S.C. {walk-
off, standing-tilt tables).

leeds and Northrup, 4901 Stenton Avenue, Philadelphia, Pa.
{19144} {potentiometer 11 volts).

McKesson Appliance Compcny, 2228 Ashland Avenue, To-
ledo, Ohio {43620) {metabolism apparatus).

Medican Equipment Co., 1035 N.E. 6th Avenue, Portland,
Ore. (97232) {iones Multi-Basal machine).

Medicon, 2800 Nocth Figueroa Street, los Angeles, Calif.
{90065) (electromagnetic blood fiowmeter).

Meditron Co., 708 South Fair Oaks Avenue, Pasadena, Calif.
{91105) {electromyograph).

Med-Science Electronics, inc., 2647-49 Locust Street, St. Lovis, |
Mo. {63103) [nitrogen gas analyzers, spirometers, gas sam-
plers). ‘
Narragansett Gymnasium Equipment Co., 110 West Car-
penter Street, Moberley, Mo. (65270) (spirometers).

Newport Laboratories, P.O. Box 2087, Newport Beach, Calif.
[92663) (EMC, sensitivily 1.0 MV — integrating bioelediric
monitor amplifier suitable for EKG, EEG, as well as EMG by
switching frequency spectrums).

Nissen-Medcrt Corp., 930 27th Avenue, 5.W., Cedar Rap- -
ids, lowa {52404) (spirometers).

Non-linear Systems, Inc., Del Mar, Calif. (92014) {digital
voltmeters and other eledrical equipment).

Olande:, Roland & Co., 6313 Santa Monica Boulevard, Los
Angeles, Calif. {90038) {Offner West representative —electro-
myography).

Owen laboratories, 412 Woodward Boulevard, Pasadena,
Calif. {91107) {time calibrators, etc.).

Pacific Scientific Co., 6280 Chalet Drive, Bell Gardens, Calif.
{90202) (tensiometer).

Parks Electronic Laboratory, Route 2, Box 35, Beaverton, Ore.
(97005) [telemetry, heart monitors, etc); 1218 SE. 7th Ave-
-we, Portland, Ore. {97214).

Phipps and Bird, Inc., 303 South 6th Street, Ricimond, Va.
(23219) {metroromes, kymographs, plethysmographs, pneu-
mographs).

Porto-Clinic Instruments, Inc., 11 West 52nd Street, New York,
NLY. {10019) (reaction-time test equipment).

Precision Scientific Co., 3737 West Cortland Street, Chicago,
11l. {60647) {gas meters).

S.LE. Specialized Laboratory Equipment, 20 Sydenham Road,
Croydon, Surrey, England {electrodes).

Saaborn Co., 172 Wyman Street, Waltham, Mass. (02154)
[elecirocardiograph, metabulators, plethysmograph amplifier
with 780-7A patent monitor — picks up pulse rate from ear
lobe which can be read directly on a meter).

Scientific Supplies, 3950 N.W. Yeon, Portland, Ore. (97210)
(Douglas metabolism apparatus, Beckman PH meter, eleciric
stop timer).
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Space labs Inc, 15521 Lanark Street, Yan Nuys, Calif.
{91406) {telemelry equipment).

Statham Llaboratories, 12401 West Olympic 2oulevard, Los
Angeles, Colif. (90064) {Bulletir. No. 1.0-a complete list of
manufacturers who make microcmmeters, light-beam gal-
vanometers, cathode-ray oscilloscog #s and oscillographs, po-
tentiometers, recording potentiometers, resistance therome-
ters or ratiorecorders, photographicrecording galvanometers
and oscillographs, recording string galvanometers - electro-
cardiographs, direct writing gaivanometers, D.C. cmplifiers,
and carrier amplifiers).

Taylor Instrument Co., Rochester, N.Y.{sphygmomanometers,
clinical thermometers, etc.).

Telemedics Inc., Southampton, Pa. {18966) [EGG, EEG, EMG,

electro-oculogram, blood-flow data, phonocardiogram, respi-
ration function and goniometric data).

The Dann Co., 2014 E. 46th Street, Cleveland, Ohio {44103).
The Decker Corporation, Bala-Cynwyd, Pa. (19004) {caudal
plethysmograph).

The Edin Co., Inc., 207 Main Street, Worcester, Mass. {01608}
{electrocardiographs, electroencephalographs;.

The Garrett Corp., 9851 Sepulveda Boulevard, Los Angeles,
Calif. (sphygmomanometer).

The Technicon Cardiograph Corp., 215 East 14%9th Street,
New York, N.Y. {cardiograph).

Theodore M. Long, Engineering Specialties, 40 South Bridge
Street, Somerville, N.J. (08876) {chronographs).

U.M.A,, Inc., 376 Lafayeite Street, New York, N.Y. {10003)
(sphygmomanometers, thermocycle).

University of Southern California, Human Centrifuge and En-
vironmental Laboratories, 815 West 37th Street, Los Angeles,
Calif. (90007) (telemetering).

V. Mueller Co., 330 South Honore Street, Chicago, lll. {med-
ical and surgical supplies, including stethoscopes, sphygmo-
manometers).

W. A. Baum Co., Inc., New York, N.Y. (blood-pressure ir-
struments).

W. L. Richards Co., 8500 Research Road, Austin, Tex. {78758)
(knee-ligament testing equipment for collateral ligament).
Warren E. Collins, Inc., 555 Huntington Avenue, Boston,
Mass. (02115) (spirometers, metabolic equipment, treadmills).
Waters Corp., Electro-Medical Instrument Division, 402 First
Avenue, N.W. Rochester, Minn. (55901) (oximeters,. cardio-
tachometers, kymograph recording cameras).

SENSORY TESTS

American Optical Company, Buffalo, N.Y. ('sightscreerer,”

Massachusetts Vision Test).

Bausch and Lomb Optical Company, Rochester, N.Y. ("ortho-
rater”).

C. H. Stoelting Company, 424 WNorth Homan, Chicago, Il
(60624) (sensory test equipment).

Industrial Acoustics Co., Inc., 341 Jackson Avenue, New York,
N.Y. (100C ") (audio equipmeat).

Keystone View Company, Meadville, Pa. (16335) (Keystone
telebinocular).

Maico Audiometer, Minneap»lis, Minn. {audiometer).
National Safety Council, 425 North Michigan Avenue, Chi-
cago, lll. (60611) (driver-educaiion reaction timer).

National Society for Prevention of Blindness, 1790 Broadway,
New York, N.Y. (10019) (Snellen Chart).

Sonotone Corporation, Elmsford, N.Y. |10523) (audiometer).
Welich Allya, Inc., Skaneateles, N.Y. {13152) (Massachusetis
Vision Test).

Williamson Development Co., inc. 317 Main Street, West
Concord, Mass. (01781) {dalorimeter for pain threshold).
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GUIDES FOR MEASUREMENT, STATISTICS, AND RESEARCH
DESIGN

Adrian, M,; Tipton, CM.; and Karpovich, P.V., Elecirogonio-
metry Manuol. Springfi=ld, A'2ss.: Springfield College {02709),
1965.

Ahman, J.S.; and Glock, M.D., Evoluating Pupil Growth. Bos-
ton: Allyn and Bacon, Inc., 1959.

Ahman, 5. S., et al, Evoluating Elementary School Pupils.
Boston: Allyn and Bacon, Inc., 1960.

Aids for Physical Edutation, Athletics, and Recreation. Chi-
cago: The Athletic Institute, 805 Merchandise Mart {50654)
Alexander, Cor‘er, and Burke, A. 1., How To Locole Edu-
cational Information ond Dala. New York: Bureau of Publi-
cations, Teachers College, ColumbiaUniversity {10025), 1951.
American Medical Association, 535 North Dearborn Street,
Chicage, Ili. {60610} {pamphlets, Physical-Growth Record
Form, etc.)

American Physiological Society. Hondbook of Physiology.Five
sections: {a) neurophysiology {3 volumes); {b) circulation {3
velumes); {c) respiration {2 volumes); {d) adaptation to the
environment {1 volume); {e) adipose iissue {1 volume). Balti-
more: Williams and Wilkins Co.

Ammons, R. B., Psychological Reports, Perceptual and Molor
Skills. Louisville: Southern Universities Press (periodical, pub-
lished four times per year).

Barnes, F. P., Research for the Proctitioner in Education.
Washington, D.C.: National Education Association {20036),
1964.

Barr, . S.;Davis, R. A; and Johnson, P. O., Educational Re-
search and Appraisal. Chicago: J. B. Lippincott Co., 1953.
Barrow, Harold M., and McGee, Rosemary, A Practical Ap-
proach to Measurement in Physicol Education. Philadelphia:
Lea and Febigar, 1964.

Bayer, L. M., and Bayley, N., Growth Diagnesis. Ciiicago:
University of Chicago Press, 1959. (selected methods of in-
terpreting and predicting physical development from one tc
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GLOSSARY

A.A_U.: Amoteur Athletic Union,

Accessible: Facilities are conveniently avoilobl2 fo those for whom they were
designed 1o occommodate.

Aceustics: The science of heard sound, including its production, tronsmission,
and effects, the qualities of o room thot have 10 do with how cleorly sounds
con be heard or tronsmitted in it.

Adapted Activities: Those physical education and recreation events which hove
been adjusted to fit the needs, interests, ond copabilities of the physicolly
ond/or mentally handicopped.

Adhesive: A substonce thot couses bodies to odhere to soch other.

After Imege: A visual response thot occurs ofter the stimulus cousing it hos
ceased.

Aggregaie: Any hard moterial {isuolly sand ond rock) for mixing in grodiotsd
frogments with a cemanting material to form concrets, plaster, or the i:ke.

Aging: Those processes thot significantly reduce mobility to perform either phy-
sical or mentol tosks, but are not accounted for in other categories.

Aims: Remote goais which guide one’s thoughts ond actions.

Ambslent: This implies wolking or moving about. It describes the potient not
confined to a bed ond who cun propel himseN.

Ancillery Arees: Speciolized service areas related to physicol education odt-
ivity spaces, including showers, lockers, towsling rcoms, equipment stor-
oge ond supply rooms, and offices.

Angle of Reflection: The ongle between the reflected roy and the normal or
perpendicular to ihe point of reflection.

Angle of Refrachion: The ongle between the refrocted roy ond the normal or
perpendicular drawn to the point of refraction.

Appercius: A device desigred to contribute to physical development by pro-
viding opporiunities for climbing, swinging, balancing, and performing gym-
nastic stunts.

Applied Student Pepulatien: The totol undergraduate enroliment plus 30 per-
cent of the graduate 2nrollment of on institution.

Appreisal Survey: A :nethod of evoluating the exisling community recreation
or school resources, program, ond services in accordance with some estob-
lisked standords or c-iterio.

Apren: Tha forepart of o proscenium stog= thot projects in front of the moin

j curtain; that port of the stoge nearest tha oudience.

Aquatics: Sports performed in or upon the water.

Arena: A structure to provide mass seating of spectators oround on odlivity
area. Used for proctice in intercollegiote sports, fcr intercoliegiote com-
petition, commencement exercises, demcnstrotions, ond the iike.

Arena Stoging: Circulor performing area with oudience seoted oround the
periphery. Sometimes collea “theatre in the round.”

Asphelt: A brown or black solid bituminous substance obtained lorgely as o
residue from cerfain petroleums and which is irsoiuble in water. I is used
in pairls and vernishes, ond for poving, roofing, ond, in combinotion with
other moteriols, for floor tils.

Athletx: Field: A speciolized type of outdoor recreotio: orea iniended primor-
ily for highly-orgonized sports, such os football, track, and boseboll. Per-
monert seating facilities ore usvolly provided ond the arao is often en-
closed by a fence or wall. Athletic fislds equipped with permanent seot-
ing focilities ore referred ic os stodiums.

Athletics: Sports octivities based on orgonized comp ition, requiring o set
of rules and o code of ethics. o high degrea of skiil, conditioning, ond troin-
ing. Emomples of othletic contests ore college footbail gamss, high-school
bosketboll gomes, Amoteur Athletic Unior trock-andfield meets, ond intrd-
community softball games.

Atiractiveness: Assthetically oppealing; beoutiful in terms of iniended purpose.

Awiliery: An additional, supplementory focility used to supplemant ks moin
focility.

Betten: A strip of wood put over o seori between boards as a fostening or cov-
aring.

Beem: Several nearly-parollel roys of light; a long, thick piece of wood, maetol,
or stone used to support the roof of o building.

Beveled: Sloping part of the surface; to slope ot an angle.

Blinding Glere: Glare which is so intense that for on oppreciobie period of
time no object can be seen.

Brighiness Belence: Specified limitations of brightness differences ond bright-
ness ratios within the visuval fields which, if cbssrved, will contribute toward
visval comfort and good visuai perfarmance.

————

Brighiness Centrest: The relotionship between the brightness of an cbject and
its immediate background.

Brightress Retie: The rotio of two brightnesses in the field of view.

Srine: A common coolant made from solt.

British Thermal Und: The quantity of heat {252 colories) tequited o roise the
lemperature of one pound of waler one degree Fohrenheit at or near
its point of maximum density (62° to 63°).

Bullheed: An upright partition separating two parts in protechion ogainst fire
or leokage, as o wall or embankment holding bock eorth, fire, or water.

Cage Attendent (squipment man): Employee whose duties involve the issuonce,
care, ond retrievol of apparel.

Ceu.dlepower: The luminous intensity or illuminating copacity of a standard
candle, os of a lomp meosured in condles.

Casing: The od or process of enzosing o frame, os of o window or o door

Cetwalk A narrow footwalk olong or oround o rigid structure, roised obove
the floor or ground level to permit access to overhead installotions.

Caulking: Filling in the seams or crocks wita o filler.

Choir Reil: An «ncircling band on the wulls oround the room at choir height
to proted walls irom domage by choirs contacting them.

Chamier: The surface formed by cutting oway the angle formed by two foces
of timber, stone, or matol; to furrow; io chonnel; to flute; to bevel.

Chlorinate: To combine chlorine with water for purificotion.

Circuit Bresher: A device thot outomoticolly interrupts the flow of on electric
current.

Circulation Areo: All space in the building other thon odivity, oncillory, ond
permonent-seoting oreos.

Climote Ceniro!: A term used to include the control of heating, ventilating,
ond oir-conditioning.

Community: The community is o small city or o section of o lorger city, pri-
morily o residentiol oreo usuvolly ccmposing three to five neighborhoods,
representing the service orea of o secondary school ond contoining o bus-
iness center. The people ore held together by psychologicol, suciologicol,
end economic bonds ond moy act together consciously or unconsciously
in their chief concerns of life. The community creates, as o result of its
common interests, certoin institutions of legol, protective, educationol, eco-
nomic, recreation, ond religious chorocter.

Competition: Activity involving rivolry in o contest or game in which one per-
son or g-oup firies to goin odvontogo over the other person or group.

Complementary Colors: A poir of controsting colors which, when mixed in pro-
per proportion, give o neutrol color or groy.

Compressor: A machine for putting gases under pressure; used to extroct
heot from goses so os to lower the temperoture of o coolant in the process
of making ice.

Concession: Authority, gronted under contract with mutuolly-occeptable provi-
sior: by oll porties concerned, given by recreotion deportments to opero-
tors permitting them to piovide services ondfor to sell commodities to
potrons of rucreotion areos ond facilities.

Condemnation: 1o pass on odverse judgment on; to condemn privote prop-
arty for pubiic use; the processes by which government exercises its rights
of eminent domoin.

Cendenser: Thot which condenses, concentrates, or comoresses.

Condwit: A tube or trough for receiving ond protecting electric wires or coblss,
or for conveying water.

Conveclor: A medium of convection, the tronsmission of heot or electricity
by the moss movement of the hsoted or electrified porhicles, such as oir,
gos, o+ liquid currents.

Coolont: A liquid such as brine, ethylene glycol, or methoicne olohol, which
circulotes in pipes to {reeze wotsr in ice orenos.

Co-Rocreation: Adivities engaged in jointly by both sexes, such as donces,
mixed choruses, ond hiking.

Corredive Therapy: I physicol medicine, 9 medicolly-supervised program of
physical sxercise ond aclivities for the purpose of improving or maintaining
the health of the patient through individual ond group participation; speci-
vically, *echniques which have been designed to conserve ond increase
neurcrruscular strength end skiil, to re-estoblish and improve ambulation,
to improve hobits of personol heolth, and 1o promote relaxation by od-
iustment to physical and mentol stresses.
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Crestive Recrestion: Activities which pravide opporiunity for production, form-
ohion, arigination, moking new things, or remodeling ald things; an outhet
for mon’s creative urge. Arts ond crofts, dance, droma, and music are ex-
amples of creative recreation.

Crewned Field: A curved field with the summit, or highest point {crown), at
the middle, running lengthwise. {A football field is crowned for the pur-
pose af drainoge.}

Curling: An ice sport in which 4%pound gronite rocks ore slid along o speci-
olly-prepared ice lane ot fargets about 120 feet oport.

D.G.W.S.: Division for Girls’ and Women's Sports of the American Association
for Health, Physicol Eduzation, and Recreation (NEA).

Dede: A term applied to the lower portion of wolls when decoroted separotely.

Desher Boords: {irm wooden boards about 4 inches high which surround the
ice surfoce for the sport of hockey.

Doy Cemping: A group experierte in the natural environment under iroined
leodership, requiring thot the compers be abseni from home anly during
doylight haurs.

Decentrolized: Facilities remaved in location from the centrol octivity core.
Scattered over the compus ot strategic points for easy access to students.

Decibel: The unit for meosuring the relative loudness of sounds {os compared
with the loudness of o saund thot can just be hearc by the ear).

Deck: A platfarm or floor, like o ship’s deck or 0 swimming-pool deck.

Disebilities of Inceordination: Foulty coordination ar palsy from broin, spinal,
or peripheral nerve injury. '

Discomfort Glere: Glare which produces discomfort; it does not necessarily in-
terfere with visuol performance or visibility.

District: A lorge geagrophical plonning unit of o lorge city, comprising @ num-
ber of communities.

Driver and Traffic-Sefety Education: Leorning experiences provided by the
school for the purpos; of ossisting students to become good traoffic citizens
and to operote motar vehicles efficiently ond sofely.

Driving Simulator: A teaching technique utilizing both films and electromechon-
ical devices designed to simulote the driver's comportment of the automo-
bile, to help students develop proper judgment, behavioral responses, ond
monipulative skills.

Dual-Contrel Cer: A cor equipped with on exiro foot brake for the instructar
(for automatic transmissians), ond on exira clutch ond brake pedol (for con-
ventionc! tronsmissions).

Eosement: A right or privilege that o person moy have an onather’s lond,
as the right-cf-way. .

Eaves: The lower part of o roof projecting beyand the face of the wall.

Eledrolysis: Chemicol decomposition by the action of electric current; also,
subjedction to this process.

Elevation: A geometricol projection on o plane perpendiculor to the horizor,;
an elevoted place; the distance obove or below the zera level or ground
level.

Eminent Domain: The iego! right of federol, stote, and locol governments
to toke ony property requirec for public purpose. The right implies thot
the lond must be token by due process of law and thot the owner from
whom the lond is token receives reosonable compensation.

Escuicheon: A shield or plate, 0s araund o keyhole.

Extrude: To thrust out; to push out or force aut; expel; to stick oul; pratrude;
project.

Facede: The face or elevation of a building.

Faciliies: Areos, structures, and fixtures essential to accommodate the pro-
grom.

Fescie: A wooden or stone band between meldings.

Fenestration: Windows ond oll other sources and means of contral of noturol
light.

Field House: A building used for conducting field activities under caver. The
building may olso be used for conducting physical education activities during
inclement weather.

Fined Turning Redivs, Wheel to Wheel: The trocking of the coster wheels ond
large whesls of o wheelchair when pivoting on o spot.

Fadure: Something firmly ottached,.os o part or on oppendage, such os o
light fixture; equipment offixed to the surface of o building in such o .nanner
that its removol would defoce or mor the surfoce. {Legolly, it is the pro-
perty of the building.)

Fleshir g: Sheets of metal or other materiol used to waterproof joints ond
tages, especiolly of o roof.

Flush: Unbroken or even in surfoce, on o level with the adjocent surfaces;

, hoving no indentation.

Fivting: The verticai channeling on the shaft of o column.
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Fesimndls: The illumination’of o point on o surfoce which is one foot from ond
perpendiculor fo o uniform point source of one condelo fcandle); o I:ghting
term used to denate quantity.

Footlembert: A unit of brightness of a surfoce or of o light source. One feot-
fombLert equals ane lumen per squore fool. Condelas {condles) per square
inch is an oplional term for o unit of brightness of o light source. Cne con-
delo [candle) per square inch equols 452 footlombarts.

FoelPeund: A unit of energy equol lo the amount of energy required to roise
o weight of one pound o distance of ona foot.

Fulcrum: The support or point of support on which o lever rototes.

Fuller's Eerth: A cloy-like earthy subsionce used os o filter medium.

Furring: The leveling of o floor, wull, or ceiling, or the creating of air spoces
with thin strips of wood or metal before adding boords or plaster; the oct
of trimming ar lining.

Gellery: A communicoting possage or wide corridor for picdures ond siatues;
upper story for seots.

Gleze: Any impervious materiol—produced by fire—used to cover the body
of o tile to prevent obsarption of liquids and gases, fo resist obrasion and
inipact, or to give a more pleasing oppearance.

Glazed Tils: A hord, dense tile that has been.glozed to prevent absarption,
to increase its baouty, or fo imprave ease of cleaning.

Grodient: The grade or rote of oscent or descent; o rote of increase or de-
creose of o varioble magnitude, or the curve that represents it.

Grid: A fromework of parallel bors; o grating. A network of pipes beneath
the surfoce of the ice through which the coolont is circuloted.

Gutter: A trough or channel olong or under the eaves of o roof to corry
off rainwoter; also around the upper edge of a swimming pool.

Gymnoasium: A building or pait of o building devoted primorily to group
adtivities such os basketball, gymnastics, valleyball, ond doncing. It is equip-
ped with gymnastic opporotus, o caurt area for ploying othletic and gome
activities, dressing-raom facilities, ond seating for specictars.

Haifway House: A_tempoarory home or club-like building for people who have
been released from the haspital, but wha are not reody to be totally re-
turned to society. The hause pravides contact with other persons focing simi-
lor prablems of reodjustment 1o the caonnmunity.

Handicopped: A perscn wha has less than normal optitude and/or ability for
performing the ordinary tasks of life or of o particulor vocation ar avoco-
tion. The usuol reference is to o person physicolly handicopped, i.e., who
hos o specific onatomicot or physiolagical deficiency (e.g., poor vision, hear-
ing), but it may olso apply to the mentally deficient, moladjusted, or 7etard-
ed person.

Hond Page: Method for mon<ol operation of the main curtain of o slege,
os oppased to mechonized methods. The operatar manipulotes lines suo-
porting the curtoin for the purpose of opening ond closing, either traversely
or by flying.

Header: A wocden beam placed between two long becms with the ends of
the short beams resting ogainst it. A main pipe .rom which many smaller
pipes eminate ond return in the process of circuloting o coolont.

Heolth: A stote of optimal physicol, mentol, and social well-being, ond not
maerely the obsence of diseose ar infirmity.

Heelth Coordinator: Staff member who devotes time ond efforts to fostering
ornd facilitoting o cooperative warking relationship omong varicus stoff
members concerned with health education.

Healthinstrudiien laboretery: A combination canventional classroom ond sci-
ence luborotory with speciol provisions for demonstrations, dispioys, and
exhibils reloted to health education.

Health Services: Those servicas which ore designed for heolth oppraisal,
health protection, follow-up, and the promatian of optimal health for students
ond school personnel.

Heolth Suite: Room or combination of rooms praviding facilities for sicff emer-
gency coses, health appraisals, screening tests, ond ‘solatian, and with addi-
tional toilets ond woiting rooms.

Heaving: The upheaval of o portion of ice surface in on arenu.

Hobby: An engrossing adlivity ta which one frequently reverts ond ta which
he gives his free time, such os stomp collecting, knitting, and gordening.

Hose Bibb: A foucet with the nozzle bent downward ond threaded for hose
cannections.

Housing Complex: A residence facility for students. Sexes moy be in sencrate
buildings or living in differsnt sections of the same building.

Humidity: Maisture cantent of the air expressed in percent of maximum.

Hydrostatic: Thot brand of physics which relates to the pressure and equili-
brium of liquids; the principles of shatics opplied to liquids.
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il end Hendicopped: A collective term that sncludes oll those classifications,
by nuthorities, of persons sulfering from disease or disobility.

Indoor Center: A building, such as a school, church, or communily center,
which has the focilities needed to carry on recreation activities.

Influent: Flowing in; that which flows in.

Integratien: Functional interrelationship; the process of making whole.

interprefative: Explanatory; a conception of art, writing, program, structure,
or concept; use 1o interpret.

Iselstion: Placed and constructed to sliminate incompatible interferences.

leelation Reom: Area within the health: suite providing for separation of one
ill student from another fo provide quiet and/or to proted others.

Jom: A side post of a doorway, window frame, fireplace, elc.

Joint: A place or part where two things or parts are joined together.

Leisure: To be permitted; a bulk of time; a slate of freedom; a minimum of
obligation; o physiological and emotional necessity; identified by “when®
rather than “how.”

License: A formal permission to do something; o document indicating certain
permission; freedom to deviote from sirict condud, rule, or practices; gen-
erally may be permitted by common consent.

Lintel: The horizcalal timber or stone that spans an opening, as over doors
or windows.

Louver: An aperiure or frame with louver boards fitted in a slatted panel
for ventilation.

Lumen: A unit of output of light source or of a luminaire.

Luminaire: Lighting unit, including lu.mps.

Marina: A water dock or basin providing secure moorings for watercraft.

Moaster Plan: A longterm guide for the systematic and orderly selection and
development of facilities and services over a given period of time. It might
be composed of such elements as goals, organization structure, aclivily
program, areas, facilities, personnel, and financial support.

Milieu: The total environment and surroundings within which an activity takes
place. Milieu is frequently used as a synonym for environment.

Mobile Loborotory Unit: A driver-aducaticn classroom-laboratory on wheels
to occommodate severc] locotions.

Modality: A method of application, or the employment of any therapeutic
agent; limited usually to physical agents.

Module: A standard or unit of nieasurement; the length of some part used
to determine he proportions of a building.

Monitor: An insirument used for monitoring; o worning; o reminder; a test
for intensity of quality.

Monolithic: Massively solid; single and uniform.

Mud Crock: A ceramic accessory glaced in a drain at an eatrance to prevent
tracking mud into the building.

Mullion: A siender, vertical dividing bar between the lights of windows,
screens, efc.

Multiple-Cor Driving Range: An area in an off-street location where o nunber
of cars are used simulteneously for loboratory instruction undar the super-
vision of one or more instructors.

Multiple-Uss Areas and Fadilities: Physical features designed ard constructed
1o meet the space and facility requirements of several types of racreation
activities. A gymnasium is an example of a multi-use facility—designed to
serve more than one purpase.

N.C.A.A.: National Collegiote Athletic Assocation.

Natok um: An indoor aquatic facility.

Wegligence: Failing to act with reasorable care or piudent judgment undur
the circumstances involved.

Net Usable Area: All of the octivity area and uncillary area in evidence.

Nonombulatory Disabilities: Impairments that, regardless of cause or manifes-
tation, for all proctical purposes confine individuals to wheekhairs or beds.

Nenslip: Having the tread so constructed as to reduce skidding or slipping.

Nonslip Tile: Incorporaies certain admixtures such as abrasive granules in the
body or in the surface of the tile.

Nosing: The projecting edge of a itep; that part of the tread which extends
beyond the riser; a stair nosing.

Nuisance: An ongoing and continuing condition which is injridus to health,
is indecent or offensive to the senses, or is an obstruction to the free use
of property s0 as essentially to interfere with the comfortable er.joyment
of life and property.

Objedives: Short-range and realizatle gools; goals whick are more attainable
than remote aims, but less attainable than immediote outcomes; attainable
goals which guide one’s thoughts and octions.

ON-Compus: Facilities removed from nurmal campus boundoaries, usually re-
quiring motor transpartation to and from the facility area.
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On-Cempus: Tocilities Jocated within normal campus beundaries and easily ac-
cessible {a resident students.

Opeque: Doss not transmit light, substances which will not oflow light fo pass
through.

Open Spece: A relatively underdeveloped arec provided within or near ur-
ban development 1o minimize faelings of congested living.

Orgenic: Of or pertaining o an orgon or a system of orgons.

Orgenism: An individual constituted to corry on the activities of life by means
of organs separate in function but mutually dependent, any highlycomplex
thing or structure with paris so integrated that their relation to one another
is governed by their relation to the whole.

Orieniation: The directional placement of o facility—establishing position.

Ovidoor Center: An arec designed 1o provide the space ond focilities needed
to carry on outdoor-recreation aclivities.

Ouidoor Educstien: A learning process—taking place under leadership 1n no-
tural surroundings—in which the participants utilize the cut-of-doors as a lab-
oratory for learning outdoor skills ond appreciations.

Outdoor Recreation: This term normally refers to recreation activities taking
ploze in the natural environment; noture and outing activities.

Ovtdoor Theater: A recreation facility designed 1o meet the needs for a suit-
able place to hold outdoor plays, pogeonts, concerts, and meetings. Out-
door theaters vary in size from those localed on a playground to the large
comraunity-type focilities, and are constructed in a natural setting, conform-
ing to the characteristics of the area. Grassy slopes, sodded terraces, ce-
men! steps of terraces, or permanent or portable benches serve as seals
for the spectators.

Ovwtrigger: Any temporary support extending out from the main structure.

Pork: An area permoanently dedicated to recreation use and generally char-
acterized by its natural, historic, and landscape features. It is used for both
passive and active forms of recreation and moy be designed to serve the
residents of a neighborhood, community, state, region, or nation.

Park District: A subdivision of stote government exercising within its jurisdiction
the authority of a municipality. It may operate and maintain parks, recrea-
tion programs, police forces, airports, and olher such facilities and pro-
grams os moy be designated in the act establishing the district.

Parkway: Essentially an elongated park with a road running through it, the use
of which 1s restricted to pleasure traffic. The parkway often serves to con-
nect large urits in o park system ond is rarely found except in large cities.

Participant: This term is generally used in reference to a person, cther than
an employee of the sponsoring agency, who istaking part in an activity or
event.

Peok Lod: Moximum numerical count of participonis ot a given period of
time.

Pebbling: The process of surfacing ice for curling by sprinkling droplets of
warm or hot water from a cannister and special nozzle.

Peripheral Field: That partion of the visual field which falls outside the cen-
tral visual field.

Peripheral Vision: Peripheral vision is vision outside the central visual field.

Permecble: That which can be permeocted; open to passage, or penetration,
especially by fluids.

Persistence of Vision: Vision persisting ofter the exciting vision stimulus has
been removed.

Physical Education: Physical education is the science of and s ! of movement,
using all types of sports and physical activities for the foi. -ing specific
purposes: to develop and maintain physical efficiency; tc de lop ussful
knowledge and physical skills; to teach students to act in soct 'y useidl
ways; and to develop skills which may be used for physical 1e -eation.

®ilaster: A reclangular fecture in the shape of a pillor, but projecting only
one-sixth of its breadth from a wall.

Pin Rail: A sa0il on which pins are attached vertically, to which lines support-
ing overnead staging equipment are fastened.

Piste [strip): The field of play or area on which a fencing bout is conducted.

Planning: The development of an organized procedure, including the selection
of goals and objectives and the tools of action necessary to achieve them.

Plastic Liner: A large sheet of plastic to relain woter to be frozen in the build-
ing of a natural-ice surfcce.

Plotform: A surface which is generally horizontal, tlat, and raised: or a phil-
osophical bosis for a program of action.

Play: The willful and spontaneous natural expression of people which pervades
mony of the recreation activities of children ond adults.

Playground: The playground is the basic recreation area in a residential neigh-
borhood, providing o variety of recreation adivities for people of all ages,
primarily children of 6 1o 14.
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Plcze: A small londscezed 0.6 carely moee thon ¢ block 3 sue ond olen
consisting of a irsangle or cucle of o skreet snlersechion.

Post Sleeves: Me'al pps¢, nsalled o ground level oc shghtly below, wh-ch
receives posis 1o fociltole vorious ocirdies.

Princigle: A gwéing rule for fhe plonning, consiruction, i€, of Muntenurie
of o fsclty in o.cordonce with its intended puwpose; o rule of condudt;
o iundomentai cule: on eliectuol concent, o gu:de 10 fhe requirements and
obligations of right condud.

Prefassisnal: A sroined, qualified person who males fus kring dong work
which calis o specal preporotion, (igorous :s.aung, the opplcotion of
saentiic rranciples, and obiding by a code of ethict.

Propristery Fuactiens: Those services performed by o muncipaldy, scheol,
county, or cther government unit for he speci. benedit of the unhobilonts
of that unit in conirest 20 o benefit of the generol public; or which may be
conduded n competition with privote erderprse.

Prosconicen Stoging: Bosec-n areo for perfcrming, vith orched opening on
viewing side {Froscenium arch). The cudience s focing the opening or stoge.

Prudent: Pracoution, chentiver.ess, ond good judgment opplied lo adion of
condud, copubie of exercising sound judgment s pracicol matters.

Paycheghysicel Equipment: Loborato-y testing devsces used o indicote o vor
iety of obilities reiated to vis.al ocuity_ field of vision, dstance judgment
and depth percaption, color vision, night vision, glare vision, glore re-
covery, reaction time, and steodirass of hond.

Rebbet: A groove or cut mode in the edge oi o board or other materiol in
such a way thot onother prece raoy be fitied in to form a poinl.

Remps: Becouse the term “romp” has o mulitvde of meonings and uses, its
use in this text is clearly defined os samps with gradi~nts (or romps with
slopes) that dev.ote from what would otherwis2 be considered the normal
level. An exterior ramp, as distingwished from o “wolk.” weuld be considered
an oppendoge o o duilding leading 1o o levs! above or below existing
ground level. As such, 8 vromp sholl meet certoin reguirements simiiar
1o those imposed upon stoirs.

Rey: A single line of light comung from ¢ !umincus poini.

Reader Stalien: Amount of sooce needed per person in o librory.

Recrestien Arees: 1ond and water spoce set osde for recreation usoge, such
as porks, play grounds, lokes, ond reservoirs.

Recrestion Cowwmercal: Recrection services and focilities such as dance halis,
bowing lanes, theaters, omusemen: posks, ond carnivals operoted pr.marily
for profit ond provided by business onterprises.

Recresbien Facitinss: Buildings ond other physicol features ond provisions,
such os swimming pools, community-recreation cenlers, stoGiums, and out-
door theaters designed ond consiructed for recreotion use.

Recrestien Musewm: An area or focility for preserving ond exhibiting recrec-
tion objeds ond ortifocts.

Recrestien, Privete: A recreation progrom ond/or recreation servaces esioblish-
od under the ouspxes of an ogency of orgoniratin which is supporled
by other thon governmeritol furds. Privote ogencies usually serve o porti-
clor constitvency ono often limit their services 10 o given ores of a ity
and to those invited by the ogency. Recreation is ofien a technique rather
thar the primary purpose in privole ngencies.

Recreshen, Public: A program of recrection provided by the corpcrote body
fur nersons residing in aony one of the several types of gavernmenict units
having {ne power of local sek-government. ¥ is financed primarily by tox-
ation aad ncludes ithe esioulishment, operahion, condud, control, and main-
fenance of programs, services, oreas, ond acilifies.

Recrestiex, Therspewic: The medical opplication of Ga adivity, voluntarily en-
goged in by the patient during the period of ireatnnent or convalesconce,
thot 1s eajoyoble ond personoily sohislying o him, even though his por-
txipotion 1n 3t s structured 1o ochieve o predicted result beyond person:
al sotisfaction.

Redevelepment: An odditionai developing process.

Refletonce Reflection Feder): The parcent of hight lalling on a surfoce which
is roflected by thot surfoce.

Reflected CGlere: Glare resuiting from specula: ceflections of high brighiness
in polished or glossy surfoces in the field of view. It is usvoily ossocioted
with reflections from: withm o visuol tosk o« Irom oreas = close proxmmity
1o the region being viewed.

Refleckion Fecter: The percenloge ot light reflected by « given surfoce.

Relrigerents: Any of the varous liquids thot vopor.ze ot a low lemperature,
vsed in mechonical refrigerotion. A gos such os ommonio or Freom 22,
which is compressed in the proces: of making «ce for «e crenas.
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Bosidont Comping: A sustoined geoug living experience ir fhe nolurol en-
viconmen! under roined leodership, ‘a which the surroundings contribue
fhcough progrom oclivities do fhe emotionol, physkal, ond sociol growth
of the individual.

Resiliency: Abiiity to buunce bock or spring bock inlo shope or position oher
being pressed or sireiched; slastic.

Rhcostet: A cesisior for coguloting a cnerent by meons of vorioble resisionce

Rank: A focility desigr.ed for shating or curling.

Riser: The vedtico! distonce (ond pieces, between the sleps in a slairway

Ealoty Eduwastion: The process, through education, of bridging the gop between
scientifz knowledge of sofety ond its opplication by people in daily living.

Scheel Camping: An orgcnized comping program conducted by o school as
or. integral port of the segulor scheol progrom ond emphasizing outdoor
educofion.

Screeming: Technique of cbsecvalicn ond testing used lo detect cbvious de-
viations from normal, or foilure to meet minimum stondards.

Scwba Div.ng: Diving with self-_onicined v xderwater brecining ogporotus fair
tonk).,

Semiambedatery Disabiliies: Impairments fhot couse individuols to walk with
difficulty or insecurity. Individuols using braces or cruiches, ampuiees, or-
thritis, spastics, ond those with pulmonary and cardioc ills may be semi-
ombulatory.

Service Arses: Areas uvsed primorily for the heolth, sofety, comfort, and con-
venience of the porticipants, such os icilets, showers, ond locker rooms.

Service Suilding: A siruduie offording the focilities necessary 1o occommo-
date the people using such a recreotion focility os o go¥f course, swimming
pool, or ice-skating rink. It moy confoin dressing rooms, lockers, toilets,
shower rcoms, check and sforage rooms. a lobby or lounge. and a reoair
shop. Akso, ihe term is used in reference to buildings which focilitate the
operation ond moirlenance of the recreation system, such os greenhouses,
storage buildings, and garages.

Sheathing: The inr.er covering of bcards or waterproof moteriol on the root
or outside woll of o frome house.

Sheet: A lane of ice 14° x 138" on which the sport of cuiling is ployed.

Shelter Howse: A buiiding, Jsuolly locoted cn a playground or playfield. equip-
ped with such feotures os on office for the director, spoce for slorage, foi-
Tets, ond a craft or play room.

ShoriTerm Residonce Camp: A crective. cooperolive experience in lfiving
in the out-of-doors i1 self-sulficient, smoll groups for periods of five doys
or less.

Sight Lime: A strawght line from the eyes of the seoted speciotor, over the
heods of others below, i3 a point on the field thot represents the nearest
spot in his field of vision.

Sill: A heovy horizontol timber or line of mosonry supporting o woll; o hori-
zontcl prece forming the battom frome of a doar or window.

Sleeper: A piece oi timber, stone, or sleel, on or near the ground o support
some supersiructure.

Socel Bocreshon: Adtivities of experiences primorily engaged in 1o produce
soudbility, such as parfies, bonquets, b meetings, picnics, and dences.
Sociol recreotion uses as o medium the odivities of sports, games, droma,
musi, donce, nature ceccection, and arts ond crafts. The motivating pur-
pose is 1o bring people logether.

Seoflit: The ceiling or underside of any orchitecturol member.

Speciel Recrestion Aress end Feclihes: Arcos ond focilities designed, con:
struded, ond equipped 10 meel the requirements of a specitic form of rec:
sedtion octivity, such os o golf course, swimming pocl, and othletic field.

Sperts: Actvities which uswally require o great deol of physicol mavement
ond the use of specific equipment ond areas. Exomples are gok, tennis,
hunhing, fishing, sking, and corecreotional softball. Athletics ond sporis
are no! synonymcus; othlelics is one of the many kinds of sporting octivi-
ties frequentiy refecrad Jo os physicol recreation.

Stendvwer: An upnight bor, beam, of post used os a supporl, one of o poir
of linked, vpriget bors.

Sile: A verticol piece in o ponel or frome, os a door o7 window; a set of
steps used in climbing over o fence or woll.

Sepervise: Overses or monoge a progrom, oclivity, of people, ond arronge
for economy of control ond management.

Synchrenized: Toke place ot the some fime or instont.

Symihetic: Artificial, not recl o genuine; a substonce produced by ctemical
synthesis.

Tenberk: Aay boik comtaining lornin [used 1o tan hides); ofter the lonnin hos
been exirocted, Tthe bork is used 1o covar Irocks, Circus rings, ond dirt floors

in field houses.
*
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Taca: A'l spoce in o building othe thon net usable oreo, including hallwoys,
stoirways, woll thicinesses, mechanicol oreos, permacand seating, Icbbies,
public toilets, cusiodiel space, and spoces needed for scrvice conduits of
oll lypes.

Terplate: A short piece plocud in a wall urder o bean % disiribule the pres
sure; olso o beom spanning o doorway, or the fike, ond supporting joists.

Torra Colte: Cloywure having the rurface conted with tine slip or gloce, used
in ste focing of large buildings fo- relief ornament oc stotues.

Terreme: A type of Hoormng mode of small chips of marble set irregulorly
n cemant ond polished.

Thermeslet: An opparolus for reguloting lemperature, especiolly ore thet
oviomatically controls o heating unit.

Thresheld: A piece of wood, stone, metnl, or the like, ploced beneoth o door;
doorsill; the entronce or beginning point of something; the point ot which
a stimulus is just stresg Snough lo be perceived or produce o response,
os the threshold of poin.

Tepegraphy: The configuration of a surfoce, including its relie!; grophic de-
lineation of physicol fectures of ony plece or région.

Tort: A logol wrong resuiting from direct or indiradt injury Jo an individual
or 10 property. Moy re: ukt from “omission” or “commission.”

Tete Bashet: A boshet in which clathing for physical educa.ion etivily is stored.

Jrofic Paths: Mojor corridors o7 oisles used by participants or speciators.

Trenslucont: Transmitting light, but scoltering it so fhat deloils connot be dis-
tinguished through the tronslucent medium.

Trensparent: Allowsny; Light 10 poss through so that abreas behind cun be seen
aistinctly.

Truss. An assemblogs of members jos beoms) forming u 1.igid fromewock;
@ bracket oc modillion,

Undrrpinning: A supporing steudure of the {oundation, e.pecially one ploced
bensoth: ¢ woll.

Velidity: ihe degree io which on asm or mstrument ocluolly does whot & is
intended 0 do.

Venily Arses: Groupings of lovotories and mirrors for personal grooming.

Vestibule: A passoge hall or chomber between the ouler door ond the ir-
ferior of a build" .

Vinyl Tile: Asphalt tile impregnated with vinyl.

Vitreous: Of, periaining fo, or darived from gloss; like glass, os in color, bra-
tlonass, onu luster.

Waeingcot: A wood linin g or poneling on the fower part of the wolls of o room.

Waerming Reem: A room for ice sholers to worm themselve: folowing exparure
fowold.

Weephele: Opening jo permit drops of waler or other liquid to exude from
inner containers, from such sources as condensation or overflow.

Zore Hesling: To mork off or divide building oreos for the purpose of area
climote control.
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A

Acoustical treatment (see Sound control )
Aging, facilities for, 153-169
Air-conditioning ( see Climate control)
Alarm systems ( see Security provisions)
Alumei fami!) camps, 110, 111
Aquatic facilities, 45-55, 112
Archery ranges, 37, 38, 57, 58,112,171
Areas and facilities, ancnllary 8
auxiliary and decentra.lized 100-10%
check iist for planning, 170173
community college, 189
concession, 84, 127, 134
construction of, 104, 106, 108, 109, 174-177
diagrams for, 144-148
driver education, 87-90
svaluation of, 9
for aging and disabled, 153-169
for graduate assistants, 92
eneral features of, 12-28, 56, 57
ga.lth and safety education, 79, 85-90, 98, 99
ice-skating, 114-119
identification of, 159, 160

indoor, 12-24, 29-44, 45-53, 55, 67-80, 84, 86 -89, 94-102,

114-117,120-127,170, 171, 187, 188
instruciional, 79-84, 94-99, 172, 173
need for, 3,5, 6, 178
off-campus, 13€-139
office and administrative, 77, 91-93, 96, 173
outdoor, 25-28, 45-66, 80-83, 89, 90, 99, 102, 118, 119,
128-139
outdoor educaticr, 103-113. 173, 180
nutdoor recreation, 112, 113, 136
planning of, 3-11, 45, 47 102 104, 120, 124, 177, 179
researcl, 87, 94-99 173.179
Sanitary, 20, 22, 23 133
scrvicg,n 57,67-78, 95, 96, 111, 123, 126, 127, 133, 134,
1
standards for, 7, 8, 155-160
Arenas, 124-127
Athletics, field diagrams for, 144-148
objectives of, 2
program of, 2
Audiovisual service, 19

Badminton courts, 147

Balconies, 125, 126

Baseball areas, 130, 144, 145

Basketball courts, 62, 146

Bicydling areas, 51

Bleachers (see Seating)

Bocde couris, 65

Bowling lanes, 39, 40, 44,171

Buildings, adm.nistrauon, 104
dormitory-complex, 100, 102
for use by physically handicapped 158-160
living-learsing center, 100
maintenance, 109
recreation, 100, 101, 105, 187, 188
student-union, 100

C
Canping areas and fadlitics (see Outdoor education areas
and facilities)

Cawpus school, 178, 179

Ceilings, 16

Classrooms (see Instructional areas)

Climate control, 20, 53, 110, 170

Color and aesthetics, 14, 15

Commuaication factities, 19, 55, 123, 126, 127, 134

Community coliege, master plan for, 189

Concession areas, 84, 127, 134

Conference centers, 110

Conference rooms, 92

Construction, of facilities, 104, 10€, 1908, 109, 117, 118,
174-177

Corkball areas, 58

Corridors, 12

Court diagrams, 144-147

Craft shop, 109

Cricket areas, 58

Croquet courts, 65, 144

Cross-country running areas, 61

Curling facilities, 115, 144

Custodial facilities, 23, 74, 133

D

Dance areas and facilities, 30-34, 62, 171
Decentralized facilities, 100-102
Deck tennis courts, 147
Dmm halls, 104, 106

isabled, faciinies for, 153-169
Dnving facxllﬂes 46, 48-50, 54, 55
Doors, 13, 14, 158
Dormitory complexes, 100, 102
Drainage, 22, 25, 53, 56, 57
Dressing-locker rooms, 67-73, 172
Drinking fountains, 22, 121, 126, 133, 159, 168
Driver education areas and facilities, 87-90

E |

Education park, 178, 179
Education plaza, 178,179
Electrical services (see Utilities)
Elevators, 159
Engine rooms, 115
Enrollment relationships, 8
Entrances and exits, 13, 14, 55, 121, 126, 131, 158
Equipment, horseback-riding, 137
researcy, 96-99, 181-186
riflery, 136
suggesiions for purchasing, 96
swimming pool, 50-53
Evaluation, area and fadility, 9
Exercise-therapy rcoms, 36, 37, 171
Exits (see Entrances and exlts)

F

Facilities ( see Arcas and facilities)

Farms, 111

Fences, 25, 55, 57, 134

Fendng areas, 35, 62, 171

Field handball areas, 58

Field hockey areas, 58

Field houses, 120-123, 173

Fire-proteciion systev>s, 18, 110

First-aid rooms (see Tralnlng and first-aid rooms)
Flickerball areas, 58
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Floors, 15, 16, 117, 123, 127, 159
Football areas, 58, 128, 129, 145

Foyers, 12
G
Gates, 134
Glossary, 190-194
Golf areas and facilities, 39, 40, 58-6G, 137, 138
Grading, 25, 157
Gymnasiums, 29, 30, 41-43, 101, 170, 171
Gymnastic facilities, 34, 171
H

Handball courts, 35, 62, 145,171

Health and safety education, facilities, 79, §3-90, 98, 99
objectives of, 2
program, 2

Health education (see Health and safety education)

Heating ( see Climate control)

Horseback-riding facilities, 136, 137

Horseshoe courts, 65, 146

Hose bibbs, 22

Housing units, 100, 102, 105, 106, 168, 109

1

Ice hockey facilities, 114, 115, 144
Ice-skating facilities, 114-119, 173
Identification, facility, 159. 160
Indoor areas and facilities, 12-24, 29-44, 45-53, 55, 67-80,
84, 86-89, 94-102, 114-117, 120-i27, 158-160, 170,
171,187, 188
general features of, 12-24
planning of, 29, 120, 124
Instructional areas, 79-84, 94-99, 172, 173
clementary physical education, 80-83
Intercornmunication systems (see Communication facilities)

K
Kitchens, 104, 106

L

Laboratories (see Instructional areas)

Lacrosse areas, 59

Laundries, 74

Lavatories, 22

Lawn bowling areas, 65

Libraries, 8/), 84, 109

Lighting, 16-18, 25, 26, 53, 55, 57, 123, 136, 170
Living-learning centers, 100

Locker rooms ( see Dressing-locker rooms)
Lounges, 84, 127

M

Maintenance (see Custodial facilities)
Mirrors, 22

N

Needs, 2,3
area and fadility, 3, 5, 6, 178
planning, 3
progiam, 2,3

196

0

Objectives, health and safety education, 2
of athletics, 2
of the institution, 94
physical education, 2
program, 2,3
recreation, 2
Obstacle courses, 61, 62
Off-campus areas, 136-139
Offices and administrative units, 77, 91-93, 96, 173
Orientation. of areas, 26, 136
Outdoor areas and facilities, 25-28, 45-66, 80-83, 89, 90,
99,102, 118,119, 128-139
general features of, 25-28, 56, 57
Outdoor centers, 110
Outdoox education areas and facilities, 103-113, 173, 18C
Outdoor laboratories, 111
Outdoor recreation areas and facilities, 112, 113, 136
Outdoor sports and skills complex, 112

P

Paddle tennis courts, 63
Parking areas, 26, 104, 157
Park-schocl, 178
Physical education, objectives of, 2
program, 2
Picnic areas, 136
Planning, area and facility, 3-11, 29, 45, 47, 102, 104, 120,
124,177, 179
guide lines to, 7-11, 29, 43, 47, 102, 104
need for, 3
principles, 4-6
process, 8, 10,11, 15, 47
Planting areas, 26, 27
Platform paddle tennis courts, 63
Pools (see Swimming pools)
Press, radio, and television facilities (see Communication
facilities)
Principles, planning, 4-6
Program, aquatic, 45, 47
health and safety education, 2
needs, 2,3
objectives of, 2, 3
of athletics, 2
physical education, 2
recreation, 2
Public-address systems (see Communicaton facilities)

Q
Quoits azeas, 66
R

Reading rooms (lounges), student, 84
Recrcat%on, bullﬁings,gfsoo, 101
objectives of, 2
program, 2
research facilities for, 99
Research facilities, 87, 94-99, 173, 179
Riding facilities (see Horset:ock-riding facilities)
Rifle ranges, 38, 39, 136, 171
Roads, 104, 134
Roller-skating areas, 63
Roque areas, 66

T ey . g v -
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Rugby areas, 59, 60
Rules, sources of, 149-152

S
Safety considerations, 119, 160

Salety education (sece Health and safety education)
Sanitary facilities, 20, 22, 23, 133
Sauna baths, 77
Science centers, 109
Scoreboards, 127, 134
Seating, arena, 125, 126
stadium, 130-132
swimming pool, 55
Security provisions, 18, 23, 24, 53, 57
Seminar rooms, 79
Service areas and facilities. 57, 67-78, 95, 96, 111, 123,
126, 127, 133,134,172
Shower rooms, 69, 70, 160-164
Shuffleboard courts, 63, 65, 146
Sight lines, stadium, 131, 132
Signal systems, 18, 19, 16
Skiing facilities (see Snow-skiing facilities)
Snow-skiing facilities, 138, 139
Soccer areas, 60, 61, *47
Softball areas, 61
Sound coatrol, 16
Space relationships, 12, 13, 47, 53, 120, 124, 133, 178
Speedbail arezs, 61, 145
Squash courts, 35, 36, 171
Stadiums, 128-135,173
Stairways, 13. 158
Standards, applicaticn of, 8,9
area and fadility, 7, 8, 155-160
for physically handicapped, 155-169
lighting, 17,18, 26
space, 7, 8
Storage areas, 53, 73, 82, 98, 123, 126, 127, 134
Studert-union buildings, 100
Surfacing, indoo-, 15, 16
outdoor, 27, 28
Swimming pools, 45-55, 172
alarm-systems for, 53
as part of a recreation complex, 55
competitive, 45-49, 54
construction materials for, 50
coatrol of air circulation for, 53
design and purposes of, 45, 46, 53
diving facilities for, 55
drains for, 53
dectrical outlets for, 53
entrances and exits for. 55
equipmeent for, 50-53
fencer for, 55
gutters and skimmers for, 50, 52
hydrostatic relief valves for, 53

197

illumination systems for, 53, 55
indoor, 45-53, 55

inlets for, 50

instructional, 45-49, 54

laaes for, 55

lifeguard stands for, 55

location relationships of, 47, 53
mechanical equipment for. 50, 51, 53, 55
outdoor, 45-55

painting of, 55

planning of, 45, 47

program for, 45, 47
recirculation and filtration systems for, 50, 51, 50, 55
recommended features for, 47, 50
resource materials relating to, 47
sound systems for, 55

spectator seating for, 55

steps for, 55

storage rooms for, 53

water heating for, 53

windbreaks for, 53

T

Tare space, 8

Teaching materials center, 79

Telephones, 19, 134, 159, 169

Tenris courts, 36, 62-64, 147

Ticket offices, athletic, 92, 134

Timing devices, 127, 134

Toilet rooms, 22, 69, 70, 133, 159, 165-167
Toweling areas, 69

Track-and-field areas, 128-130, 148

Traffic circulation, 12

Training and first-aid rooms, 74-78, 123, 134, 172
Trophy room, 127

U

Urninals, 22, 166
Utilities, 16-21, 25, 26, 53, 57, 109, 110, 133, 170

\Y

Ventilating { see Climate control}
Vollevktall ccurts, 65, 146

\Y

Walkways, 28, 156, 157

Walls, 16, 25,131

Water closets, 22

Weight-exexcise facilities, 35, 65, 171
Worksooms, 92, 58 \

Wrestling and personal-detense rooms, 34, 171




