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CHAPTER I
THE PROBLEM AND THE PROCEDURE

Introduction

The ideal industrial arts building for a senior high
school in a particuler locality probably has never been
built., So many intricate and conflicting factors are in-
volved in the planning of an ideal bullding that the chances
are small that an ideal building can be constructed.

Prominent among the factors contributing to this une-
fortunate situation 1s the short-sightedness of citizens who
are unwilling to be taxed in order to provide for the coming
- g&nora&ions the best with respect to educational opportunity.
Then, agein, a wealthy and liberal school community with the
very best of intentions may employ a well-meaning local are
chitect who has recelved inadecquate preparation in the area
of schoolhouse planning. On the other hand the wealthy com=-
munity may employ an architect of considerable reputation as
a general architect but who is not a specialist in the area
of schoolhouse dgsign and who 1s unwilling to seek the ad~
vice of an expert in an sdvisory capacity. These and other
factors, such as drives for public economy and the lack of
easily available snd unblased reference material, frecuently

lead to poor schoolhouse planning.



Many people remember the somber, wooden-frame building
of several atorles with a scarcity of windows, dark inte-
riors, steep #taircases. and lockerless halls with the ine
dustrial arts classrooms located In the basement, FEven toe
day many architects still insist on locating the industrial
arts shops 1ﬁ a8 semlebasement room where there is limited
possibllity for proper ventlilation and lighting,

The Arlington Helghts Senior High School, Fort Worth,
Texas, 1s a three-year senior high school located in the
southweatern sectlion of the city., At the present time,
Arlington Heights Senior High School receives its student
body from the W, C, Stripling Junlor High School, and ef~
fective with the school year of 1962-1953 1t will also re-
ceive students from the new Monnig Junior High School which
15 located in the same section of the city, The W, C,
Stripling Junior High School and the Monnig Junior High
School recelve their student bodies from six elementary
schools, The average annual scholastie population of the
Arlington Helghts Senior High School for the period from
1940 to (end inecluding) 1950 was 750 students,

At the time of purchase in 1935, the 31.732 acres of
land which comprise the present school grounds were located
in a sparsely-populated section of Fort Worth,l Since that

lpersonal interview with Elden Busby, Assistent Supere
intendent of Schools in Charge of Public Relations, Fort
Worth, Texas, August, 1951,



time, however, many changes have occurred. The once spersely-
populated area is now a thriving conmunity composed of upper
middle~class families who send their children to the Arlington
Heights Senior High School. |

The present Arlington Heights Senior High School bulld-
ing is a beautiful, modern brick and tile bullding constructed
entirely of fire-resistant materials, The bullding was
plenned to accommodate 750 students, but because of the un~
expected increase in the scholastic population, the capacity
of the bullding has become inadequate and can no longer ade-
quately serve the scholastic population,

In a recent survey conducted for the Board of Education
by Elden Busby, Asslistant Superintendent of Schools, and Roy
Stone, Principal of the Arlington Heights Senior ﬁigh School,
it was estimeted that the scholastlic population of this
school distriet during the school year of 1963-1964 will be
1543, This rapid increase in the scholastic population,
both current and estimaeted, has prompted the Board of Edu=
cation to consider the necessity for providing additional
housing facilities,.

Statement of the Problem
This is e study of the standards and current practices
as related to housing facilities for industrial arts pro-
grams with recommendatlions concerning the proposed housing

facilities for industrial arts in the Arlington Helghts



Senilor High School, Fort Worth, Texas, based upon present
end future estimated scholastic enrollment and accepted stan-
dards and practices,

Reasons Why the Study Should Be Made

The reasons why the study should be made are as fole
lows:

1, The Board of Education of the Fort Worth Public
Schools, Fort Worth, Texas, has made plana to enlarge the
present bullding which houses the Arlington Heights Senior
High 8chool in order to provide for future inecreases In en-
rollment,

2., The present plans inéluda the relocation of the
industrial arts shops in e new addition which 18 to be ate
tached to the present atructure,

3.\ At the present time woodwork and metal work are
taught on the unit basis and are taught in the same room.
A study should be made to determine whether or not there
should be a continuation of the present organization with
respect to these two phases of the industrial arts program
end whether or not separate houasing facilities would be de~
sirable for each of these particular phases of industrial
arts,

4, It 18 belleved necessary to study the proposed
building program in order to determine the standards with

reference to schoolhousing which are conducive to good



health and good living for the student body of the Arlington
Helghts Senior High School,

8., There iz also a need to study the present and pro-
posed industrial arts program in order to detemmine the best
possible arrangement of new housing facilities with respect
to the location of rooms for a funectional program. |

6., There 1s a need to study the present and probable
future scholastic population in order to determine the amount
and kind of facllities which will be needed to care for the

expected lncresse in enrollment in industrial arts,

Purpose of the Study

The purpose of this study is actually sevenfold, These
purposes are as follows:

le To review the literature in the fileld of schoolhouse
ing in order to ascertain the reommended standards and prace
tices with respeect to housing facilities for industrial arts
progrems,

2. To review the iiterature in the fleld of schoolhouse
ing in order to ascertaln recommended stendards with respect
to the location of industrial arts buildings.

5. To study the literature and proposed courses of
study in industrial arts to ascertain the kind of facilities
needed to house a unit type of industriel arts program,

4, To review the literature in the fleld of schoole

housing to determine the recommended standards conducive to



good health and good living of the students involved in the
program,

8. To review ﬁha literature in the field of school-
housing in order to determine recommended standards with re-
spect to location of industrial arts rooms in the main builde
ing.

6. To review the literature in the field of school=~
housing in order to ascertalin the kind and amount of facll-
ities needed and desirable in order to care for the expected
increase in enrollment in industrial arts,

7« To make recommendations concerning housing facilie
ties for industrial arts in the Arlington Heights Senior
High School, Fort Worth, Texas, based upon the recommended
standards snd practices with respect to schoolhousing and
the expected future enrollment In industrial arts.

Iimitations of the Study
The study is limited to an investigation of the recom=
mended standards for schoolhousing facilities for industrial
arts programs and to a study of the needs of the Arlington
Heights Senior High School, Fort Worth, Texes, with respect
to providing asdecuate housing facilities for industrial arts.

Definition of Terms
It is very easy to confuse meny of the terms which are

pertinent to schoolhousing; 1% 18 necessary, therefore, to



define certain terms in order that the concepts involved
will not be misunderstood. These terms are defined as fol-
lows:

"Industrial Arts" has been defined as follows:

Industrial arts ia a phase of general educae
tion that concerns itself with the materials,
processes, and products of manufacture, and with

the contribution of those engaged in industry.

The learning eomes through the pupil's experie

ence with tools and materlals and thraggh his

study of resultant conditions of life.

The term "Unit or Course” as used in this study refers
to s unit of work in wood, metal, or drawing, and usually
includes one semester of work,

"Curriculum” refers to an orgenized progrem of study
and as used in this study includes all of the units in woodw
work, metal, and drawing.

For the purpose of this study the term "Standaerd" re-
fers to that which has been established and accepted by
authority as a rule, model, or example and used as a cri-
terion of measure.

The term "Housing Facilities" as used in this study re-
fers to that part of the bullding which houses the induse
trial arts woodwork, metal work, and mechanical drawlng

shops,

2United States Office of Education, Industrial Arts:
Its Interpretation in Americen Schools, Bulletin No, 34,
Pe 1.



Sources of Data

Information concerning schoolhousing stendards was see
cured from books, magazine articles, and pamphlets of a
professional nature pertaining to the field qr schoolhouse
construction, The data concerning the scholastic population
and trends in scholastic population presented in this study
were obtained from the Arlington Heights Senior High School
annual reports to the Southern Assoclation of Colleges and
Secondary Schools, BSome additional data were obtained from
interviews with administrative personnel and members of the
Board of Education of the Fort Worth Independent School
Digtrict, Fort Worth, Texss,

Orgenization of the Study

The study 1s eréﬁﬁixéd as follows:
Chapter I includes an ;ntroéuctian, the statement of
- the problem, justification of the study, purpose of the
study, limitations of the study, definition of terms, sources
of data, organization of the study, and related studies,

The recommended standards developed and recommended by
various aammittsoa.and authorities in the area of school-
housing were exemined, These aﬁandards were presented in
table form in érdar to show the extent of agreement by the
various authorities with respect to each standard. These
are presented in Cheapter II,

In Chapter III data concerning the total scholastie



enrollment during the 1950-19561 school yesr and the estimated
scholastic enrollment for the 1963-1964 school year were pre-
sented and compared with the total enrollment in Industrial
arts during the school year of 1950-1951 in order to ascer
tain the expected enrollment in industrial arts during the
19631964 school yesar,

Chapter IV treats the present and proposed industrial
arts progrems based upon recommendations of the industrial
arts administrative staff and the Board of Eduecation,

Chapter V presents recommendations concerning housing
facilities for the industrial arts program based upon the
recommended standards and the future enrollment in induse
trial arte and the proposed future industrial arts program.

Chapter VI includes the summary, conclusions, and rece

ommendaticns of the study.

Related Studles

Several studies have been made which were concerned
with one or more areas of achoolhouaiﬁg for industrial arts,
¥o single study was found which included all of the areas
of housing facilities which are Ilnvolved in the Arlington
Heights Senior High School housing program concerning ine
dustrial arts,

A study of the lighting in the industrial arts shops
in the Fort Worth Independent School District, Fort Worth,
Texas, was made by Marvin D, King in 1981, The purpose of
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the study was to determine the extent to which the lighting
in the industrial arts shops of the Fort Worth publie
schools met recognized standerds for school lighting, Of
the seventeen industrial arts shops which were studied,
only 4 per cent did not meet the recommended standards es~
tablighed by the Illuminating Engineering Society of Amerw
1ca, The lack of good 1llumination was found to exist more
in the finishing rooms end in the store rooms, Very few of
these rooms had natural 1ight coming into them, and erti.
fielal 11lumination had to be depended upon entirely. The
Arlington Heights Senior High School industrlal arts shop
was among those rated as having sufficient 1llumination,d
A% Oklahome Agricultural and Mechanical College, Stille
water, Oklahoma, in 1950, a aﬁudy was made by Earle B,
Blanton concerning recommended standards for housing faecil-
1ties which included such phases as lighting, heating, ven-
tilation, health, storage and lockers, and the location and
size of industriel arts shops. Recommended standards de=

veloped from current literature were suggested for use in
plenning new and remodeling old buildings.%

SMarvin D, King, "A Study of the Lighting Conditions
in the Fort Worth Publie Schools" (Unpublished Master's
thesis, Department of Industrial Arts, North Texas State
Collepge, Denton, Texas, 1951),

4Barle B, Blanton, "Standards and 3n§§anticna for the
Plann1n§, Construction, and Eguigpi - of Elementary, Junlor
end Senior ﬂi§h Schools, and Junior College Industriel Arts
Shops" (Unpublished Report, Department of Engineering Shop-
work and Industrial Arts, Oklahoma Agricultural and Mechan-
ical College, Stillwater, Okleshoma, 1950).
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In 1943 Roy Crites made a study of housing facilities

for industrial arts at the University of California. The

purpose of the study was to complle recommended staendards,

Crites compiled the following standards:
Bullding

1.
2.

S

4.

5.

6.

Te

Site

Location

Room Size
Wood
Metal
Drafting
Floor
Spece
Wood
Metal
Drafting
Floors
Wood
Drafting
Metal
Celling
Height

Walls

Recommendations
Accessible to street outlets.
On ground level, and if possible in a
shop annex building.

1200 to 3500 square feet,
1200 to 3500 square feet.
1000 to 2000 squsre feet.

Never less than 50 square feet per pu-
pil eand might renge upward to 100 square
feet, No definite recommendation.

Maple or other woods, end grain wood
blocks,.

Concrete, asphalt, tile, or wood.

14 feet or more in all shops, Celling
materials should reflect 75 per cent
of light which strikes 1t.

No definlte recommendations.



8.

Qe

10,

11.

Windows

Doors

Heating
and Ven=

tilation

Lighting
Wood
Metal
Drafting

Lights

12

Glass area not less than 18 per cent of
floor area., Gless may start 3 feet
above floor and go as near ceiling as
possible, Windows should never be
placed at rear of room, and at right or
in front of puplls in class »oom.

At least two outlets, with one over-
size for removel of large projects and
pieces of ecuipment, OPENING 6' X 4',
Two 3'2" wide X 7' doors.

10 to 30 cubic feet of air per pupil
per minute. Temperature &8 degreea to
60 degrees Fahrenheit, with a cooling
power of 8,0 being malintained in all

parts of the room.

15 to 26 foot candle or as near as pos=-
sible.

25 to 50 foot candle or as near ag pos-
sible,

Lights should be handled on two or more
circuits so lights may be shut off as
desired, Extrea power circuit should be

installed for future need. Copper wire
hesvy enough to handle all loads 1is

recommended,



12,

13.

14.

15,

16,

Lighting
for
Lockers,
Steirways,
Storage
Room,
Dressing
Room,
Shower
Room,
Tollets
Lighting
for Office,
Library,
Tool Room,
Lumber Room

Tool Room

Outlets

Lavatories

and Lockers

13

Should have 4 foot candle and might

be more 1f there 1s & need,

No definite recommendations, but

there were indications that these rooms

should have more light then that listed

above,.

Centrally located, large enough to
handle particular shop, Should be
sultable for storage of wood or metal
tools.

Gas, water, electricity, air, and ex-
heust should, i1f possible, run over-

head where they can be dry and acces-
sible,
Should be ample and spaced 80 as to

prevent crowding.



17,

18,
19.

20.

21,

22.

23,

24.

28,

26.

27.

28,
29,

Dressing
Room
Tollets
Washing
Facllities
Office

Library

Lumber

Room

Storage Room
Wall Lockers
Exhaust

System

Incinerator

Ingulation

Drains

Drinking

Fountain

14

Size and dimensions were not given,

One for each 25 boys In clasa,

No definlte recommendstions,

Should be a glassed-in room, viewing
the entire shop, furnished properly.
May be housed In the office, or ine

corporated in the bullding plan.

Should have ample space; 1t should
have temperature control devices.
For unfinished personal belongings.
For storing personsl belonglings,

To office, glue room, tool room, and
finishing room., There should be an
exhaust to sach machine that cuts wood,
As near shop as possible to handle
exhaust from wood machines,

Should be used in walls and floors to
eliminate nolses as much as possible,

No definite recommendations,

No definite recommendations,d

5Roy V. Crites, "Study in Deai%n for an Industrial Arts
Un

Building, Los Angeles, California"

published Master's

thesis, Department of Education, University of Californis,
1943), pp. 10-1785,
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A study of the housing facilities provided for induse
triel arts in the junior high schools of seven Panhandle coun~
ties in Texes was made by Richard G, Strieckland in 1952, The
purpose of the study was to review professional literature
pertaining to adequate housing facilities for industrial arts
and to ascertaein the extent to which the housing facilities
provided for industrial arts in the schools included in the
study met the recommended standards, It was found from the
date presented in this study that the sleven schools located
in the Panhandle counties of Texas partially met the recom-
mended standards for schoolhousing as established by author=
jties in this field and that there 1s much to be done and
many improvements to be made if the housing facilities for
the various industrial arts progrems of the eleven schools

are to meet recognized standards for schoolhousing,®

6Richard G, Strickland, "A Study of the Housing Facili-
ties Provided for Industrial Arts in the Junior High Schools
of Seven Panhandle Counties" (Unpublished Master's thesis,
Department of Industrial Arts, North Texas State College,
Enﬁnton’ TQK&Q’ 1950);



CHAPTER 11

CURRENT S3TANDARDS AND RECOMMENDATIONS CONCERNING
HOUSING FACILITIES FOR INDUSTRIAL ARTS PROGRAMS

The planning of high school industrial arts shops rarely
proceeds without reference to definite standards or criteria,
These ceriteria should be suffliciently comprehensive to cover
all aspects of schoolhouse planning. No phase of the plane
ning should be left to chance or go by default because of
insufficient study.

One of the purposes of this study 1s to review and pre-
sent standerds and specifications which are regarded as pere
tinent to housing facllities for industrlal arts and which
are suitable for one specific school community located in
the Fort Worth Independent School District, namely the
Arlington Heights Senior High School. The standards which
will be presented have been developed by recognized authore
ities in the field of schoolhousing. After a thorough atudy
of the many features involved in bullding a school plant had
been made, seven authorities recognized in the field of school-
housing were arblitrerily selected, and the standards which
they have developed and recommended were used to formulate
a set of standards to be used in the planning of the housing

facilities for industrial arts,

16
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The seven authorities selected are widely known in the
fields of schoolhousing and Industrlal arts. They are as
followss Arthur B. Mays, who 1s presently Professor of Ine
dustrial Education, and Carl H., Casberg, who is Professor
of Mechanical Engineering at the University of Illinois,
Gordon O, Wilber was selected; he is the Director of the
Division of Industrial Arts Teacher Education, State Teach-
ers College, Oswego, New York, The National Councll on
Schoolhouse Construction was also selected; this is an ore
genization which consists of persons working with school
building progreams., This organization 1s directed by a plant
guide committee, which consists of Roy L. Hamon, Chief of
Schoolhousing Section, Division of School Administration,
United States Office of Education, Washington, D. C., who
serves as chalrman, George D. Strayer, Professor of Educa-
tional Administration, and Nicholous L. Engelhardt, Professor
of Education at the Teachers College, Columbla University,
Alanson D. Brainerd, Assistant Superintendent of Schools,
Dearborn, Michigan, Arden M. Stoneman, Professor of School
Administration and Elementary Education, and Oscar K. Broady,
Director of Extension and Professor of School administration
at the University of Nebraska, lLincoln, Nebraska. The pub-
lications entitled Architectural Record and The American
School and University were also selected, because each con-

tains articles and pertinent information concerning school-
housing problems which has been written and published by
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vaé&cua persons considered to be authorities in this area of
education.,

Standards recommended by the foregoing authorities are
presented in Tables 1 through 20, Table 1 and subseguent
tables were constructed in order to show the degree to which
the various authorities were in agreement on the several
standards selected for consideration,

Recommendations Concerning Bullding Sites and
the Location of Industrial Arts Shops

One of the first considerations in plamning industrial
arts housing is the building site and 1ts location., The nec=-
essary servicing of industrial arts plants and programs em=
phasizes the need for easy access from the shop to the street,
Heavy machinery and supplles are often moved into the shop,
end bulky projects are frequently taken out.

Any project plammed to last for many years should take
into consideration the probable needs of later yasrs, There-
fore, the planning of an 1ndustrial‘arts shop should take
into consideration the probable Increase in the number of stue
dents in industrial arts courses and the probable changes in
the courses themselves, As a result, the shops should be so
located that new additions can be added at later dates,

The building site selected should have good drainage in
order to insure better lasting strength of the structure and
good exposures to add as much as possible to the comfort of

the studenta. The location should permit the construction
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of good service driveways to accommodate the student traffic
to the shop from the streets, Table 1 presents recommenda-
tions by five authorities concerning the building site and
the location of iIndustrial arts shops.

TABLE 1

RECOMMENDATIONS CONCERNING BUILDING SITES
AND THEIR LOCATION FOR INDUSTRIAL
ARTS SHOPS

o 4 i Ao 01590 Yo 5 e A 0 7 SR A DA A A S RS Al L i -1

A o A AN S Nl AT N

Aunthorities Quoted

~
&0 %1 i
Desireble Features Con- & s oo,
cerning Bullding 8ltes el Olwi g = g o
and the Location of o Gl 53285 &%
Industrisl Arts O 2] o o g
Shops g Ql*r’i — o a
g o als =R &S
o b oo g o O
0 S [Flog S22 RO
5 |2 g8l (58S E&
= = 5 = 0

Agrees with Recommendations

1+ The bullding should be
accessible to the street. Yes VYes % Yes Yes

lirthur B. Mays end Carl H. Casberg, School Shop Admin-
istration, pp« 8-32,

2aordon 0., Wilber, Industrial Arts in General Education,
ppe 235-330, '

Samerican School and University, Twenty-first Yeerbook,
PPe 34=220, ’

4National Council on Schoolhouse Construction, Guide for
Planning School Plants, 1946 edition, pp. 56-166.,

5@, D, Strayer asnd N, L. Engelhardt, Standards for High
School Bulldings, pp. 9-10.
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TALBLE le-Continued

e —

s SR o Ao

Authorities Quoted

Desirable Festures Cone

cerning Building Sites %0 !

and the lLoecaztion of P 'SE o n o
Industrial Arts E %g g ,§§ o
Shops o vlo] | oA » =
> o O ()
o] Sl ~ O3 %)
g ol @& fog
o 4 oo 80P [ofsa
n 3 .E:rcs -94”2 ;o?'d
P ~ ola L o0 Mg
2] o 5‘3 g O £ a

= B = 73]

Agrees with Recommendations

2. The location should pro-
vide for flexibllity for |
expansion. Yes | Yes | Yes * Yes

3+ The industrial arts shop
building should be loe
cated away from the main
building or in a sepa-
rate wing of the bulld-
inge Yes Yes | Yes Yes Yes

4, The bullding should have
good drainage and ex=
posures, Yes Yes Yes Yes Yes

6. The location should pro-
vide good service drive-
waYys . Yes Yes | Yes Yes Yes

6. The location and struc-
ture should provide eco-
nomical and easy maine- .
tenance services, Yes Yes | Yes Yes Yes

7. The shop should be lo-
cated away from play
areas, * % Yes | Yes Yes

8. The shop should be lo-
cated so that it will be
convenient for night use ;
by adults. Yes * #* o %*

%?h%aa autheritiaa dia %ot offer recommendations cone-
cerning these particular features.
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Recommendatlons Concerning the Location of
Industrial Arts Shops with Reference
to the Maein School Plant

There are certain ﬂesirébl@ features with reépﬁat to the
location of the industrial arts shop to the main school plant,
Table 2 presents the recommendations of five authorities cone
cerning the location of the shop with reference to the main
bullding. The authorities agree that the industrial arts
shops should be housed in a separate building i1f possible,
In the event a separate bullding 1s not avallable, they agree
that the ground floor of the main building is the most desir=
able location for the industrial arts shop. There 1s also
agreement among the authorities in that each stated that lo-
cating the industrial arts shops in basements 1s undesirable.

Recormendations Concerning the Location of
Industrial Arts Shops in the Main
Building

Other factors also influence the location of the various
wood, metel, and drawing shops within the building, regard-
- lesa of whether they are located in a separate building or in
the mein school bullding. The authorities egree that the
ground floor 1s the most desirable location for the wood
shop, metal shop, and the drawing room., Some of the authore
ities believe that the drawing room can be located on the
second flcor, but they definitely should not be located in
the basement, Table 3 includes recommendatlons concerning

the location of industrial arts shops,
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TABLE 2

RECOMMENDATIONS CONCERNING THE LOCATION OF
INDUSTRIAL ARTS SHOPS WITH REFERENCE
TO THE MAIN SCHOOL PLANT

B 0T A e D Y o 0 1 8 5 507 P I A A0 4 A ) B 5 M BN T R A A A A b TR

Authorities Quoted

Location of Industrial qﬂ
Arts Shops with Ref- £ = e
erence to the Main 2 2 o 2% o
School Plant o sfe 538 S
@ 9 g o
4] Fopd Koo T pd 42 513
sl 238 9%
§oIn |3 (32| A
o |2 |ig |298| EF
Eola |8 [Es8| 28
= N a = v

Agrees with Recommendations

1., The industrial arts shops
shouléd be housed in a :
seperate bullding. Yes |Yes |Yes Yes Yes

2. The industrial arts shops
should be located on the
ground floor of the main
byilding. Yes |Yes |Yes Yes Yes

suays and Casberg, op. ¢it., p. 28,
Twilber, op. git., pp. 253-255,
8imerican School and University, Twenty-first Ysarbook,

9National Council on Schoolhouse Construction, op. cit.,
pPre. 56-166,

108trayer and Engelhardt, op. cit., pp. 55-56,



TABLE 3

RECOMMENDATIONS CONCERNING THE LOCATION OF INDUSTRIAL
ARTS SHOPS IN THE MAIN BUILDING

Authorities Quoted

% -
Location of Industrial g «-3 o
Arts Shops in the 0 -t § g“‘ q‘ 0
Building -} g 389 s
o s Syt §g
202 0o
b o B -
I 2 £ €3 O 40 @55
= |33 29| B9
P [ ] 280 4
& A o
o %m QO gg

Preference of Location

1. The wood shop should be

located:
A, In the basement No No No No No
B. On the ground floor Yes |Yes |Yes Yes Yes
Ce On the second floor No No Yo No No
2. The metal shop should be
located:
A. In the basement No Ne No Ne Ko
B. On the ground floor Yes |Yes |Yes Yes Yes
C. On the second floor No No Ko Yo No

3. The drawing room should
be located:

A. In the basement No No o Yo No

B, On the ground floor Yes |Yes |Yes Yes Yes

C. On the second floor Mey |May |May Mey May

1lyeys end Casberg, op. cit., pp. 27-32.

12Arthur B. Mays, "The School Shop for General Educa-
tion," Architectural Record, C (July, 1946), 94-100,

13pmerican School and Universit » Twenty~Second Yearbook,

l4National Council on Schoolhouse Construction, op. cit.,
ppt 66“"68 »

15gtrayer and Engelhardt, op. cit., pp. 55-63.

A
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Recommendations Concerning the Amount of Floor
Ares for Industrlal Arts Shops

One of the factors which influences the working ef=-
ficiency of the industrial arts shop is that of the amount
of square feet of floor area per pupil, Table 4 shows the
various smounts of floor area believed to be necessary by
each of the industrial arts housing suthorities, as well as
the minimum amount of floor area per pupll considered ade~-
guate and the amount of floor aree considered as desirable,
The five authorities d1d not agree in thelr individual recom-
mendations concerning the amount of floor spsce; in their
recommendations the amount ranged from a minimum of fifty
square feet per pupil in all shops to a maximum of 128
square feet per pupil,

Recommendations Concerning the Design and
Proportion of Industrisl Arts Shops

Some of the factors affecting the working efficlency
of industrial arts shops are design and proportion, Table 5
contains the recommendations of the five authorities con-
cerning the design, proportion, and shape of industrial arts
shops. These authorities unanimously recommend a rectangular-
shaped room with the proportions of approximately 1:1.5 to 2;
a room which 18 square in shape ls not acceptable, scecording
to these authorities., They also agree that any room with
obstructed vision, such as an "L.sghaped" or "U~shaped" room,
is undesirable.
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TABLE 4

RECOMMENDATIONS CONCERNING THE AMOUNT OF
FILOOR AREA FOR INDUSTRIAL ARTS SHOPS

i

Authwmiﬂ Qabtad

©
Amount of Square Peet of 'E? ~
Floor Area per Pupil & 5 o
for Industrial Arts A gg g Q
Shops @ oﬂg >
8 s3%| %%
7 |5 98E| 1
B §ﬁ§*’ o
» 2 28l B
Bl Eg8| &
2| = 7 = @
Humber of Square Feet Per

Pu_.gil Recommended

1. ¥Minimum amount of floor
area per pupll in:

A, Wood shop 50 80 76 |B0-T75 80

B, ¥Metal shop 80 60 78 |BO=78 50

C, Drawing room BO 80 75 |B0-T75 50
2. Adequate emount of floor

ares per pupil ing ,

A. Wood shop 75 75 |100 78 78

B, Metal shop 75 76 |100 75 75

C. Drawing room 75 78 |100 78 75
3. Desirable amount of floor ,

area per pupil in:

A, Wood shop 70 76 |128B 78 "8

B. Metal shop 70 76 |128 75 78

C. Drawing room 70 75 |126 78 76

16Mays and Casberg, op. git., pp. 8-46,
17w11ver, op. cit., pp. 254-300,

zan School and University, Twenty-Second Yearbook,

igﬁatienal Council on Schoolhouse Construction, op. g¢it.,
PPe 71-885,

20gtrayer and Engelhardt, op. git., pp. 55-64,



TABLE 5

RECOMMENDATIONS CONCERNING THE DESIGN AND
PROPORTION OF INDUSTRIAL ARTS SHOPS

8 A DN KPS R NIt A ) idoanity

Authorities Quoted

muﬁm zgamms Cone ‘ée;a y
cerning the Design, N
Proportion, and 2 B 8% @
81ze of Induse ) g ) 8 o
trial Arts 3 b= b 'g"
g % gﬁ» BA
s soel B
Bl A s8] &
= pa = )

Agrees with Recommendations

1, The room should be ap=
proximately 1:1.5 to 2

in size, Yes |Yes |Yes * Yes
2. The room should be rec~

tangular in shape, Yes |Yes |Yes Yes Yes
3¢ The room should be

square in shape, Ro Ko No Ko %

4, A room designed to re-
semble the letter "L"
is very desirable. * No No * *

B+ Room desi resembli
* the lettes "% op MyAC
1s undesirable, * Yos |[Yes #* %

#Autherity did not make a recommendation.

2lMays and Casberg, op. g¢lb., pp. S=15.
22wilver, op. cit., pp. 253288,

23pm School and University, Twenty-Sescond Yearbook,
bp. 217-EREe ’ | ’

n%mu onal Council on Schoolhouse Construction, op. eit.,
Pae ™

253trayer and Engelhardt, op. ¢it., pp. 55-62.
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Recommendations Concerning Auxiliary
Rooms in Industrial Arts Shops

The recommendations in Table 6 emphaslze the need of
providing adequate auxiliary rooms for wood, metal, and me~
chenlcal drawing., All of the authorities quoted in this
‘atudy agree that the slize of the office, the tool rooms,
the finishing room, the supply rooms, the library, and the
locker and washroom should be in proportion to the number of
square feet of floor area allotted each student, The authore

ities dld not give specific recommendations in terms of
souare feet,
Recommendations Concerning the Illumination
of Industrial Arts Shops

A fector in industrial srts housing which influences
the health and safety of the pupils, as well as directly
affecting the working efficiency of the studenta, is that
of illumination, Table 7 1lists the desirable amount of 1l-
lumination recommended for the rooms in which wood, metal,
and drawing are taught, The recommended amount of light
varied from twelve to fifteen foot candles per square foot
for wood and metal shops to fifty foot candles per square
foot., All of the authorities recommend a greater amount of
light for drawing rooms, The amount of foot candle power
of light per square foot recommended for drawing rooms varied

from & minimum of elighteen to twenty foot candle power to a

maximum of sixty foot candles.
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TABLE €

RECOMMENDATIONS CONCERNING AUXILIARY ROOMS
IN INDUSTRIAL ARTS SHOPS

Authorities Quoted
8pace Allowed for the 1
Wood, Metal, end ﬁ
Drawing Auxiliary f "
Rooms Should Be o ﬁ
in Proportion .§ g g 2
to the Number ] 685 | oo
of Square Feet o c:»;g» 5§
of Shop Area g 5 - o g
per Pupil @ g gga ‘ gﬁ
, ©
Bl o 588 | Eg
= S o' ]
Authority Agrees on
Proportional Space
Auxiliaryy Rooms
1, Offlce Yes | Yes |Yes Yes Yes
2+ Tool room Yes | Yes |Yes Yes Yes
3, Pinishing room Yes | Yes |Yes Yes Yes
4, Supply room Yes | Yes |Yes Yes Yes
8. Storage room Yes | Yes |Yes Yos Yes
8. Library . Yes | Yes |Yes Yes Yes
7, Locker snd wash
room Yes Yes |Yes Yes Yes

26yays and Casberg, op. ¢it., pp. 9-15,
2Twilber, op. git., pp. 253-288,

%Am_%m School and University, Twenty-Second Yearbook,
Ppe. 313-336,

29National. Councll on Schoolhouse Comstruction, op. git.,
pPp. 66«72,

m&tr&yﬁ and Engelhardt, op. g¢it., pp. 55-62,
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TABLE %

RECOMMENDATIONS CONCERNING THE ILLUMINATION, IN TERYS
OF FOOT CANDLES, POR INDUSTRIAL ARTS SHOPS

&uﬁhﬁ&ﬂu atm
m I3
" B |
Fhases of Industrial § gg% %;
i §§§ &-3
i H[zet
‘Recommended Amount of Illumie
nation Iin Teyms of Poot Candles
1. ¥%oodwork 12«15 30 | 830 |20«-40 80O
2. Netal work 1218 30 | 30 [R0=-40| BO
3, Mechanical drewing 18«20 | 45«50 | 80 €0 60

Recommendations Concerning the Illumination of
Auxiliery Rooms In Industrisl Arts Shops

Perheps of lessgey importance, but still an importent conw
sideration, is the amount of 1lluminetion in the suxiliary
rooms which serve the industrial arts shops, Table 8 presents

Elyays end Casberg, op. Sits, Pe 23
S2wilver, op. glbtes Pp. 288-202,

ol and University, Twenty-Second Yearbook,

xé%mnml Couneil on Schoolhouse Conetrustion, op. gite,
Pe »

E83tpayer and Engelhardt, op. git., pp. 3334,
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recommended standards concerning the amount of candle power

for auxiliary rooms,

TABLE 8

RECOMMENDATIONS CONCERNING THE ILLUMINATION OF
AUXILIARY ROOMS IN INDUSTRIAL ARTS SHOPS

—- T
Authorities Quoted

% i ggm
smmmee | £ (B IR <
trial Arts Shops a K g 3 53 g%
3|5 |8 (358 |
2|2 |58 |36l | £ |
g | g |5 |2 % ,

Amount of ILight Reeammhaﬁaa |
in Terms of Foot Candles
per Square Foot

1, Offices 12«16 | 30 | 30 |20~40 30
2, Tool vooms 12«16 | 30 | 30 |20«40 10
3. Finishing rooms 13-18| # | 50 €0 30
4, Lumber and metal

storage rooms #* # | 10 # 10
5. Project storage

rooms # * * 10
6. Locker and wash

rooms #* #* * # ]

#huthority d1d not give recommended smount of light,

553!&'33 and G‘aab&rg, Ob« eite, PD. 33«34,

37wilver, op. cilt., pp. 288-292,
33§§§§1253 School snd University, Twenty-Second Yearbook
PPe 31&* + L e . . ’
15§9Katiﬂna1 Couneil on Schoolhouse Construection, op. ¢it.,
Pe Aoy
40streyer and Engelhardt, op. cit., pp. 33-34.
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The authoritles suggest a minimum of twelve to fifteen
candle power for offices and tool rooms and & maximum of
thirty to forty candle power for finishing rooms, They also
recommend from eighteen to twenty-five foot candles of light
a8 & minimum and sixty foot cendles of light as a maximum for
lumber and metal storage rooms, prajeot‘atoraga rooms, locker
rooms, and at least from five to ten foot candles of light
for washrooms,

Recormendations Concerning the Electrical
Wiring of Industrial Arts Shops

- Table 9 presents raeomme#ﬁatiqna concerning construce~
tion end uéfaty features of the electrical wiring system of
industriel arts shops. The authorities recommend that all
eirouits should be controlled from one centralized box, They
also recommend that emergency switches should be connected
to the main line and that they should be located at reguler
intervals within the shop. It i1s also recommended as desire
able to provide service outlets for 110 and 220 volts to be
located at nine to ten foot intervals around the interior
walls of the shop and that the service outlets for 110 and
220 volts should be placed from thirty to forty lnches above
the floor. Standard mercury swltches are recommended for
use in finishing rooms and on all machines. Overhead outlet
boxes should be installed to serve the small moveble muahinaa;
and outlet boxes should be installed at designated locations

in the floor to serve heavy, statlionary machines,
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TABLE ¢

RECOMMENDATIONS CONCERNING THE ELECTRICAL WIRING
SYSTEMS OF INDUSTRIAL ARTS SHOPS

o e R P e O SOOI

Authorities Qnatad

Recormmendation Pertaining

L "
to the Electrical Wiring by ot -
of Industrial Arts s S S ? '
Shops : g 828
o lg még
o , 1 O
1Y |9E |34k
» S |% 598
P i @, ' 400
K 363

Agrees with Recommendations

l. All oireuits should be
controlled from one cene
tralized box, ’ % Yes |Yes # Yes

2. Emergency switches conw
nected to the main line
should be located at rege
vlar intervals around the
shop. #* Yes |Yes * #

3« Service outlets for 110
volts end 280 volts
should be logcated at 9
to 10 foot intervals
around the shop. Yes |Yes |Yes Yes Yes

4lyaye and Casberg, op. git., pp. 8-31.
4%w1lver, op. git., pp. 287=-309,

American School and University, Twenty~Second Yearbook,

44National Council on Sehoolhouse Construction, op. elt.,
Ppe 66«71,

45arthur B, magu.‘"?ho Sghool Shag for General Educa-
tion," Architecturs ﬁeabrd,;ﬁ (July, Qégf, 94100,
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TABLE 9e~Continued

A N KA eI S A AN

Aneharitiu Mza

Recommendation Pertaining g'a -
to the Electrical Wiring : e
of Industrisl Arts 2 §Eg
Shops @ o4
Lo) £y .:;
g b
. | B |a [E%8
| g 588
= | B =
Agrees with Recommendations

4, Service outlets for 110
and 220 voltg should be
30 inches to 40 inches
sbove the floor, Yes |Yes * i Yes

5. Standard mercury switches
should be installed in
the finishing room and
on all machines, Yes |Yes |Yes Yes %

6. Overhead outlet boxes
should be installed to
serve the amall movable
machines. #* * Yes #* &%

7. Outlet boxes should be
installed at deslignated
logations in the floor
to serve heavy, unmove
sble machines,. % Yes % % Yes

#Authority d1d not make recommendations concerning 1items
indicated. ‘

Recommendations Gmaamin\% the Ventilation
of Industrial Arts Shops

Recommendations concerning another factor affecting the
working efficiency of the students in industrial arts shops

are presented in Table 10,



TABLE 10

RECOMMENDATIONS CONCERNING THE VENTILATION
OF INDUSTRIAL ARTS SHOPS

Authorities Quoted
% Zeo
Shops in Which Differ- s Qae
ent Phases of Indusw @ ggg 2
trial Arts Are L] oHyg ‘%%
Taught 98
§ 25| 1
w L - g§
P # o
g 283 &
Number of Cuble PFeet of
Fresh Alr Recommended
er gmm- per Puyil
1, Woodwork 25 | 67,8 | T=28| 16 30
2. Metal work | 725 | 627,58 T-281 1B 30
3. Mechanical drawing Twl28 | 67,8 T=26| 18 30

Table 10 also includes the desirable recommended number
of cuble feet of fresh alr per minute per pupll in industrial

arts shops, The recommended amounts vary from & minimum of

46Mays and Casberg, op. git., p. 26.

47Apthur B, Moehlman, "New Facilities for Industrial
Agfa Treining," Architesctural Resord, LXXXVII (April, 1940),
26100, ite: :

School and University, Twenty-Second Yearbook,

49National Council on Schoolhouse Construction, gp. git.,

80stpayer and Engelhardt, op. cit., p. 27.
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seven to twenty-five feet of fresh air per minute per pupil
In wood end metal ashops and drawing rooms to & maximum of
thirty cuble feet of fresh air per minute per pupil.
Recommendations Concerning the Ventilation of
Auxiliary Rooms in Industrial Arts Shops

The information contained in Table 1l is closely re-
lated to that Iincluded in Table 10, The recommendations con-
cerning ventiletion for auxiliary rooms in industrisl arts
shops are presented in Table 11, The desirable amount of
alr change per minute varies in térma of cuble feet per mine
ute per pupll from seven to twenty-five cublc feet in of-
riaes, tool rooms, finishing rooms, lumber and metal storage
rooms, project storage rooms, and locker and washroom. The
suthorities were in complete agreement concerning this phease
of schoolhousing.

Recommendations Concerning the Heating of Auxiliary

Rooms in Industrial Arts Shops

Recommendations concerning heating are included in
Teble 12, The recommended temperature for the wood and metal
shop and for drawing rooms ranged from sixty to seventy de-
grees, The recommended temperature range was from sixty-five
to seventy degrees for offices, tool rooms, lumber and metal
storage rooms, and project storage rooms. For the finishing
rooms, three of the housing authorities recommended that a

temperature of seventy-elght degrees be maintained end for
locker end washrooms that a temperature of seventy-five to

eighty degrees be maintained,
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TABLE 11

RECOMMENDATIONS CONCERNING THE VENTILATION
OF AUXILIARY ROOMS

There Should Be an Alr b
Change Ranging from % I
7 to 25 Cubie Peet g o
Per Minute Per o §gg B
Student in g 1S ﬁ;} ‘g*"’
EBach of 8”
the Fole § “%E t
10%98 éwg %
3 3 2
g 28 | &
Authority Agrees with the Rec-
ommended Amount Ranging from
i 25 Cublc Feet Per Minute
1. Office Yes |Yes |Yes | Yes | Yes
2, Tool rooms Yes |Yes |Yes Yes Yes
3+ Finishing rooms , Yes |Yes |Yes Yes Yes
4, Lumber snd metal
storage rooms Yes |Yes |Yes Yes Yes
8, Project storage
rooms ‘ Yes |Yes |Yes Yes Yes
6, Locker and wash
rooms Yes Yes Yes Yes Yos

S5lMays and Casberg, op. git., pp. 26-27.
52yoeniman, op. g¢it., pp. 96-100,
Twenty~3econd Yesrbook,

pp. 313336

S4National Counell on Schoolhouse Construction, op. cit.,
pp. 130-138,

583trayer and Bngelhardt, op. git., pp. 27-30.
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TABLE 12

RECOMMENDATIONS CONCERNING THE HEATING OF INDUSTRIAL
ARTS 33@?3 AND MﬁILX&K’? ROOMS

Authorities Qsmma _
-
Main Rooms and Auxillary w o
Rooms %o Be Heated in
Industrial Arts
8%
7 |- e
Kaummﬁad ?mpamcm Range
in Terms of Fahrenheit Scale
1, Wood shop 60-68|66+70|60-68| 60-88|68+70
2, ¥etal shop 80«65|66-70|60+68| 60-68|85-70
3+ Mechanical drawing room 60«70 66«70 |668+70| 60-68]65.70
4, Offlce 70 |68.72|68+74 70 |65«T0
© Be Tool rooms 68 # |88«T70 a8 é8
6. Finishing rooma * " i) 78 "8
7. Lumber and metsl storage »
room 65 # 6870 * 6%
8, Project atorage room éb #* & * *
s Locker and washroom 76 |76-80| 78 78 |76-80

. #Authority did not make recommendstion concerning tempers
sture,

56oeniman, op. cite, pP. 96100,

57w, u, awnm, Ks O¢ Broady, and A, D, Brailnard, Plane
wm odernizing the School Plant, p. 212, »

gl by, Twenty~Second Yearbook,

IO & A fakai ) ‘:: STSE 5T
PP 31 o «-. E

59yationsl Councll on Schoolhouse Construction, op. oib.,
pp. 130-131,

€0strayer and Engelhardt, op. oit., pp. 29«31,
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Recommendations Concerning Locker and Washroom
Fagilities in Industrial Arts Shops

The recommendations presented in Table 13 concern the
smount of desirable locker and washroom faecilities,

TABLE 13

RECOMMENDATIONS CONCERNING LOCKER AND WASHROOM
FACILITIES IN INDUSTRIAL ARTS SHOPS

Authamwi o8 Quoted

™

ot O
Washroom Facilities in 8 % o

Industrial Arte Shops §§ o o,

°5% | B

35k | 45

8w | Be

wd

558 | B8

= 0

Amount of Pacilities Needed
Based upon Classes of 24

Students
1. Closets 1 1l * 1l 1
2, Urinals 1l 1l #* 1 1
3. Wash basins 1l 1 1 1l 1
4, Showers 1 % * 1 1
5. Drinking fountains 1l #* 1 1 1

sAuthority d1d not state recommendation.

6lppthur B, Mays, "he School Shop for General Educa=-
tion," Architectural Record, ¢ (July, 1946), 94-100.

62N, L., Engelhardt, N. L Engelhardt, Jr., snd Stanton
mmatt,’m Secondary School Bulldings, pp. 197-199.

School and University, Twenty-Second Yearbook,
N Pl ™

64yational Council on Schoolhouse Construction, op. git.,
pp. 154-185,

853trayer and Engelhardt, op. g¢it., pp. 37-41.
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The amount of sctuel facilitles recommended for lockers
and washrooms in industrial arts shops was based on a class
enrollment of twenty~four students, Three of the suthorities
recormend one closet, one urinal, one wash basin, one shower,
and one drinking fountain for each twenty-four students,
Another authority suggests only one closet, one urinal, and
one wash basin for easch twenty-four students; one authority
recommends only one wash basin and one drinking fountain,

Recommendations Concerning Corridors, Outside, and
Inside Exits Serving Induastrial Arts Shops

Recommendations related to efficlent traffic control are
included in Table 14, This feature of an industrial arts
building is dependent upon the corridors and outside and ine
side exits serving the industrial arts shops. Desirable
traffic features include corridors which are from eight to
twelve feet wide to service the industrial arts shop. The
authorities recommend that at lesst two exits to the induse
trial arts shops be provided,with the exit into the main cor-
ridor being at least thirty-six inches wide, They also rec-
ommend that all doors used in commection with each exit
should swing with the exit., Locks on all doors should re-
quire no keys to open them from the inside, There should
also be at lsast one double-door exit provided to permit pase~

sage of large projects and large ecuipment. The exits should
be readily eccessible and unobstructed, as well as suitebly
lighted.
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TABLE 14

RECOMMENDATIONS CONCERNING CORRIDORS, OUTSIDE AND
INSIDE EXITB SERVING INDUSTRIAL ARTS SHOPS

o R A A Al i AL b b 001 b O . O8N5 A 0.5 B 54 s A MNP 8

Authoriiea' Quoted

Desirable Features Con= o 8 |~
cerning Outside and W | B D w0

Inside Exits and g'g 2 g g e
Corridors Serve g G wd )
ing Industrial <& & ° g"é ﬁg
Arts Shops gg § 4] ‘é gg a %

a ' o gl @
) © g B g
gg 55 @60 gg

Authority Believed Each of
These Featureas to Be
Desirable

14 The corridors serving the
Industrial arts sho
should be from elght to
twelve feet in width. Yea * Yes Yes Yes

2+ There should be at least
two exits to the indus-
trial arts shop, * #* Yes Yes Yes

%+ The exit opening into
the mein corridor should
be at least thirty-six
inches wide, Yes #* Yes Yes *

66Arthur B, Mays, "The School Shop for General Educe-
tion," Architectural Regord, ¢ (July, 1946), 94-100.

' 673tonemen, Brosdy, and Brainerd, op. cit., p. 307,

68pmericen School end University, Twenty-Second Yearbook
PP» 313-338," " ’

€%National Council on Schoolhouse Construction, op. cit.
. PPs 120-123, » 22 '

703trayer end Engelhardt, op. gcit., pp. 19-40,
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TABIE 14--Contimued

R Al B A AT 0 R A B AP A A0 A A 75 A OO0 503 OO 45 310 S A A A 08 M A5 A PR OB R N A At et

Authorities Quoted

Desirable Features Con- | » >
cerning Outside and Ine - "g" } (2@
side Exits and Cor- 9 |83 |SE §8g

ridors Serving g g |olsl | ogw -gv
Tndustrial 3 M. £ 2% B
Arts Shops 4 g 5 g ah | nd
SfE | ga oSl 588 | 3
Bl |52 |5 |Ze | 22
< | o |§ moo | @

Authority Believed Each of
These Peatures to Be
Desirable

4, All doors used ln con-
nection with each exit
should swing with exit. * 2 Yes * Yeos

5. Locks on all doors should
require no keys to open
from the inside of the
shop, Yesn * Yes Yes *

6., There should be at least
one double~door exit pro-
vided to permit passage
of large projJects and
large equipment, Yes ® Yes Yes Yes

7. The exits should be read-
i1ly accessible and unobe

structed. % Yes Yes & %
8. The exits should be sult=
ably lighted. #* Yes |Yes Yes #

#Authority dld not meke a raeommaﬁd&tian;

Recommendations Concerning the Exterior and
Interior Walls of Industriasl Arts Shops
Recommendations of five authorities concerning the desiy-

able features of exterior and interior walls for industrial
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arts bulldings are presented in Table 15, The outer wall
should be of hard bricks lald in cement mortar. The outer
wall construction should be plammed so as to permit the re-
location of the interior walls, The outer walls should be
furred and waterproofed,

TABLE 185

RECOMMERDATIONS CONCERNING EXTERIOR AND INTERIOR
WALLS FOR INDUSTRIAL ARTS SHOPS

A A AR e B A N A B M A5 1 OO A A I 001 A I8 A O RO .3 VA 1% A< A R 575 90 AN AT

Authorities Quoted

Desirsble Peatures Cone
cerning Interior and
Exterior Walls for
Industrial Arts
Shops

Q

and Brainard74

Stoneman, Broady,
Strayer and
Eng?ihm'h'?s

American School

Architectural

I Wational Couneil
on &uhaolhongi
Construction

Authority Agrees with
Recommendation

1. The outer wall should be
of hard brick laid in
cement mortar. %* Yes Yes % Yes

Tlyational Couneil on Schoolhouse Construction, op. glt.,
pp. 66-88,

mkr*bhur B, Mays, "The School Shop for General Educa-
hitectural Regord, ¢ (July, 1946), 94-106.

743tonemen, Broady, and Brainard, op. cit., pp. 276-277,
783tpayer and Engelherdt, op. cit., pp. 16-17,



TABLE 15~-Continued

Desirable Features Cone-
cerning Interior and
Exterior Walls for
Industrial Arts
Shops

43

 National Council

on Schoolhouse

Construction

e 0P

Architectural

Broady,

and Braina

Stoneman

Strayer and
Engelhardt

2.

Se

4.

B

6.

Te

8,

The outer wall construce

tlon should be so planned
a8 to permit the reloca~

tion of interior walls,

The outer walls should be
furred and waterproofed.

The outer wall of the in-
dustrial arts shop should

be a non~bearing wall to -

allow for ease of expan-
sion,

The outer wall should not
gupport all the weight of
the roof,

The interior and none
bearing wall should be of
hollow tile,

The interior wall should
have a wainscoating of
hard-finished tile.

The interior wall above

the weinscoatl should

be & soft wall ard maw
terial high in nolse-

" absorption quslities.

Authority Agrees with
Vﬁaaommanﬁatian

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

#Authority does not state recommendation.
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The outer walls of the industrial arts building should
be none-bearing walls so as to allow for ease of axpanuian; ,
The outer wall should not support all the weight of the raar.
The interior and non-bearing wells should be of hollow tile,
and the interior wall should have a waingeoating of hard-
finished tile which is easy to clean, The interior wall
above the wainscoating should be constructed of a soft walle
board materiasl which is high in noise-absorption qualities,

Recommendations Concerning Design of Roofs
for Industrial Arts Shops

The roof 1s also a matter of importence in planning an
industrial arts shop. The recommendations concerning roof
construction are presented in Table 16, The authoritles
recommend the flat type of roof, because it can be con-
structed more economically. They also approve of the sawe
tooth type of roof as being desirable for obtalning natural
daylight. The recommended types of roofs may be covered
with pitch and sleg, asphalt, or tile.

Recommendations Concerning Celling Construction
for Industrial Arts Shops

Festures pertaining to celling construction for indus-
trial arts shops are presented in Table 17, The desirsble
celling height as recommended raenges from ten to fourteen
feet. Soft wood or wallboard is recommended as the best
material for the celling, because plaster ceilings do not

render good acoustic quality.
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TABLE 16

RECOMMENDATIONS CONCERNING THE DESIGH OF
ROOFS FOR INDUSTRIAL ARTS SHOPS

b e A e . A e 9 e 1 A O SR A A P N N P O VRIS SO Sl Sl et ot

Authorities Quoted

©
e~
0 Py o
Desirable Features Con- o W pee
cerning Roof Design ° r §‘g 8§28 8
for Industrial o m 3 aﬂ« el
Arts Shops © et ” o (’g‘é 52
=4
§ |8y |85 |35k &4
w wif O - ﬁw n o
Bolele | 8% (358 | &4
= (7} . L

Agrees with Recommendations

1. The flat roof may be con=-
structed more economlcally, | Yes | Yes |Yes * Yes

2. The hip roof makes it
poasible to ventilate the
industrial arts shop more
easily. * % # % #

3. The saw-tooth type of
roof construction is de~
sirable for obtaining
natural light, % Yes #* Yes *

4, The type of roofs men-
tioned mey be covered
with piteh end slag, : -
asphalt, or tile. * Yes |Yes #* Yes

#Authority d1d not state opinion concerning this feature,

WKnys and @aanrg, op. git., pp. 8-32.

T7Arthur B, Mays, "The School Shop for General Educae
tion," Architectural Regord, C (July, 1946), 94-100,

Vaatonemm, Broady, and Brainard, op. cit., pp. 190-1901,

79National Council on Schoolhouse Construction, op. git.,
pp’ 69”?0.

803trayer and Engelhardt, op. ¢it., p. 15.



TABLE 17

RECOMMENDATIONS CONCERNING CEJLING CONSTRUCTION
IN INDUSTRIAL ARTS SHOPS

Dol
A PRSI

Authorities Quoted

i
Desirable Features Con- a}f ﬁn - ov b
cerning Celling Con- o ol © 0w, %
struction in Ine- e | o gga ‘gg
dustrial Arts 3 glh o8y g
Shops o |58 |98 1238 53
5 |8g | 38 [ggE| fa
eI TR
EOIY8 | gl (Be8| 3B
| Agrees with Recommendstions
1. The desirable celling
height ranges from ten
to fourteen feet. Yes |Yes |Yes Yes Yes
2. A celling constructed
of plaster does not
render good acoustlcs, %* Yes * * Yes
3. Soft wood or wallboard
ig the best material for
the celling, i Yes #* * Yes
4, The ceiling should absorb
35 per cent of the nolse;
from B0 to 75 per cent 1s
preferable, * Yes |Yes # #
5., A celling with open beam
is not gaod for lighting
or ventilation, % Yes # * *

#Authority did not state opinion concerning this feature.

pP. 22

Pe

8lMays and Casberg, op. cit., p. 24.
82Moehlman, op. cit., pp. 96-100,

25Am®gi¢an&ehool and University, Twenty-Pirst Yearbook,
»

84National Council on Schoolhouse Construction, op. glt.,

7.

853¢toneman, Broady, end Brainard, op. ¢it., pp. 276-278.
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The ceiling of the industrial arts shop should be so
constructed as to absorb at least 35 per cent of the nolse;
a ceiling constructed so as to absorb from 50 to 75 per cent
of the nolse is preferable, Ceilings with open beams are
not considered good for lighting or for ventilation in in-
dustrial arts shops,

Recommendations Concerning the Windows
in Industrial Arts Shops

Table 18 contains recommendations concerning the types
of windows and the mammer of installation of windows in in-
dustrial arts shops., These features affect both the light-
ing and the ventilation of the shop. The authoritles agree
that the windows should extend as near to the celling as is
practical. The proportion of window area to floor area
should be one scguare foot of glass per five square feet of
floor area, or a ratic of one to five. Three of the suthor-
ities agree that the windows should be uniformly spaced,
whereas two of the authorities did not give an opinion con-
cerning this feature., Three of the authorities agree that
the lower level of the window should be as high above work
surfaces as possible, whereas two of the authorities did no
maﬁa e statement regarding this feature of window placement,
According to two of the authorities, the glass should be
carefully chosen so as to diffuse the light rays; three of

the authorities did not give an opinion concerning this
feature,
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TABLE 18

RECOMMENDATTIONS CONCERNING THE WINDOWS
IN IKNDUSTRIAL ARTS SHOPS

Authorities Quoted

g
‘ & - oo |
Desirable Features Cone ‘g g o gm

cerning Windows for u 4 g 5 8 %‘
Industrial Arts © 74 uﬁﬁ 'g'g
Shops v | o | ol |gSE| .2
@ Fri g © §§ + g‘r-x
» 2l | & Al @ o
Bl 88 |l |5e8| B4

= B = o

Agrees with Recommendations

1., The windows should ex-
tend as near the ceiling
as 18 practical, Yes |Yes |Yes Yes Yes

2., There should be one square
foot of glass per five
square feet of floor area, | Yes Yes |Yes Yes Yes

3. The windows should be
uniformly spaced, Yes #® * Yes Yes

4, The lower level of the
window should be as high
above work surfaces as

possible. Yes | Yes %* #* Yes
&+ The glass used should
diffuse the light rays. Yes #* Yes * *

#Authority did not give opinion 'annceming this feature.

8%&?3 and Casberg, LoD« 91‘5"* PP. 22-24,
EVnga, _!?2. Q‘ztrg- PPoe 94-100,
88pmerican School and University, Twenty-Seeond Yearbook,

89National Council on Schoolhouse Construction, op. git.,
PP« 81l-83.

90strayer and Engelhardt, op. clt., pp. 42-43.
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Recormendations Concerning the Exhaust
System in Industrial Arts Shops

Recommendations conceming exhaust systems In Iindustrial
arts shops are presented in Table 19, The housing authori-
ties recommend that exhaust flues should be installed to re-~
lieve Industrial arts shops of heat, foul air, and duast,
These authorities also recommend that exhaust sir outlets
should be installed in the finishing voom, in the locker
room, and in the washroom, BSome of the special types of maw~
chines alsc need exhaust systems, and each wood eutting mea-
chine should have an exhaust system properly connected, The
authorities also suggest that there should be en exhaust .
system in connection with the welding and foundry stations
located in metal shops. |

Recommendations Concerning the Types of
Ploors for Industrial Arts Shops

Table 20 presents the recommendations concerning the
types of flooring materiaels which should be used in Industrial
arte shops. All of the authorities agree that tﬁe weoa‘shnps
and drewing rooms should be floored with hard maple and that
the floor in a metal shop should be of concrete, Two of the
suthorities agree that the office of the industrial arts shop
should have & hard maple floor; three of the authoritlies did
not give an opinion on this feature. The floors of the fine-
1shing and supply rooms should be concrete, and the floors of

the locker and washroom should be concrete &lso.



TABLE 19

RECOMMENDATIONS CONCERNING THE EXHAUST
SYSTEMS IN INDUSTRIAL ARTS SHOPS

Authorities Quoted

3

Desireble Features Cone
cerning Exhauast Syse
tems in Industrial
Arts Shops

ve

Ameriean School
1

Kational Cowmmeil

Gaastruetianga

on Schoolhou

an

Mays and Casberg®l

Wilber®2
Strayer and
Engelhardt®8

Agrees with Recommendation

1. There should be exhaust
flues to relleve induse
triael arts shopa of heat
and foul air. Yes % Yes * Yes

2., Exhaust air outlets are
needed in the finishing
TOOM, Yes Yes | Yes % Yes

5. Exhaust alr outlets are
needed in the locker and
washrooms, Yes # Yaa Yes Yes

4. Each wood cutting ma-
chine should have a proper \
exhaust system connected. | Yes | Yes | Yes ] Yes

5., There should be an ex~-
haust system connected
with the welding and
foundry stations in the
metal shop. % #* Yes o # Yes

#Authorities do not give opinion,

m-Mayw and Casberg, 0D m@t ppe 6061,
92g11ber, op. git., pp. 290-292,

an  School and University, Twenty-Second Yearbook,

94Ngtional Council on Schoolhouse Construction, gp. git.,
PPe 154-1585, ——

98strayer and Engelhardt, op. cit., pp. 26-36,
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TABLE 20

RECOMMENDATIONS CONCERNING THE FLOORS
IN INDUSTRIAL ARTS SHOPS

I T N A S

A R TSN

Authorities Quoted

0
% o

Desireble Features Con=- g B 8o g
cerning Floors in - HE8 e
Industrial Arts 3 S&a% »
Shops > ~ g § gg
8 888 | &4
. fog| £g
E 583 | 24

= Ll v

Agrees with Recommendations

1. The floor of the wood
and drawing rooms should
be of hard maple. . Yes | Yes | Yes Yes Yes

2. The floor of the metal
shop should be concrete. Yes | Yes | Yes Yes Yes

3. The office of the indus-
trial arts shop should
have & hard maple floor, Yes %* Yes % *

4, The floors of the finish
and supply rooms should
be conerete. Yes | Yes | Yes & %*

5. The floors of the locker
ard washrooms should be
conerete, Yes Yes Yes Yes Yes

#Authority did not state opinion,

96Mays and Casberg, op. ¢it., pp. 8-33.
97Mays, op. ¢it., pp. 94-100,

98Amert School and University, Twenty-Second Yearbook,
PPe 313= ™ '

99Nationel Council on Schoolhouse Construction, op. g¢it.,
pPpe 71-100,

100strayer and Engelhardt, op. git., pp. 40-61,
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Summery

In Chapter II the standerds and specifications pertain-
ing to the various features of industrial arts housing be-
lieved to be desirable for any buillding designed to house an
industrial arts program have been presented., Twenty tables
were constructed and used to present the recommendations of
seven authorities in the area of schoolhousing concerning the
location of buildings, the building site, the amount of floor
area per pubil, the proportion and size, the suxiliary rooms,
illumination, wiring, heating, ventilation, locker and wash-
room facilities, outside and inside exits, interior and ex-
terior walls, roof design, ceiling, windows, exhaust sys-
tems, and flooring. The authorities were in agreement on

the majority of the various features mentioned,



CHAFTER IIX

SCHOLASTIC POPULATION AND TRERDS IN SCHOLASTIC
POPULATION OF THE ARLINGTON HEIGHT3
SENIOR HIGH SCHOOL

The citizens of Fort Worth, Texas, have an enormous ine
vestment in their public school asystem. It 18 believed that
the majority of the people of Fort Worth know little of the
public schools, their actual operation, and their immedilate
problems. Fort Worth, Texas, is one of the most rapidly
growing cities in the nation; there are indications that it
will continue 1ts phenomenal growth, The population has in-
creased from 6,663 in 1880 to 281,007 in 19561, and the esti~
mated population ineluded in the 1850 school census indi-
cates that the population will be 363,204 by 19866, The imw
pact of this rapid growth in population on the Arlington
Heights Senior High School is apparent, and in Just a few
years there will not be sufficient floor space in the present
plant to house the estimated scholastic enrollment.

Some of the reasons for Fort Worth's rapid growth cen be
attributed to the construction of the Consolidated Vultee
Areraft Plant which was bullt during World War II and to
other types of industry.l These industries are affecting

1"Youpr Fort Worth Public Schools,” Fort Worth Star
Telegram, FPebruary 3, 1952, p, 2. ’

53
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the populetion of Fort Worth and the number of children enw

rolled in the varlious schools of the Fort Worth Independent
School District.

One of the purposes of this study is to present data
concerning the enrollment in industrial arts at Arlington
Heights High School and to analyze the data in order to ase
certain whether or not there is a need for additional housing
facilities for this phase of the curriculum, Table 21 pre-
sents the scholastic population of Arlington Helghts Senior
High School from 1940 through 1981,

TABLE 21

SCHOLASTIC POPULATION AND THE PER CENT OF THE
SCHOLASTIC POPULATION WHICH TOOK INDUSTRIAL
ARTS IN ARLINGTON HEIGHTS HIGH SCHOOL
FROM 1940 THROUGH 1981#%

Enrﬁll@#ht Far Gcnt arv‘

School| Scholastic Industrial ﬁgﬁgﬁmmﬂm% Total Enroll-
Year | Enrollment | Wood ment Whieh Took
Total and Drawing | Industrial Arts
Metal ‘ :
194041 874 123 93 30 14.5
194142 849 145 114 31 17,8
194243 724 119 99 20 16,4
1943~44 752 123 85 38 16,9
19044+45 745 148 108 40 19,7
1946-46 732 128 89 36 17.7
1946-4"7 710 127 94 33 17.8
1947-48 730 138 98 39 18,1
1948449 738 109 52 87 14,7
1949+50 823 206 112 94 24.1
198051 799 228 119 104 27.9
1951-52 834 216 121 25 } 25.8

#Data secured from the Annual Report submitted by
Arlington Helghts High School Scholastic Population Report
to the Southern Assoclation of Colleges and High Schools,
1940 through 1981,
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Teble 21 also shows the enrollment in industrial arta
for the years from 1940 through 1951 and gives the per cent
of the student body which took industrial arts for each of
the school years. Table 21 also shows that 10.2 per cent
of the total scholastic population for the twelve-year span
took one or more courses in industrisl arts; during the last
five years of this twelve~year span, 22,12 per cent of the
total scholastic population took one or more courses in ine-
dustrial arts. |

The above data show that almost one~fourth of the en
tire scholastie population took one or more courses Iin ine
dustrial arts, Based upon an estimated enrollment of 1543
students in 1963,2 and 1f in the future 19.2 per cent of the
total number of students take courses In industrial arts,
there will be approximately 207 students enrolled in induse
trial arts at Arlington Helghts High School during the 1962«
63 school year. Based on theee figures, 1t 1s obvious that
the present facilities for teaching industrial arts will
not be asdequate to care for this number of atudents.

Table 22 presents dats concerning the estimated scholas
tie enrollment at Arlington Heights Senior High School, based
on a recent study conducted by Elden Busby, Assistant Superine

tendent of Schools, and Roy Stone, Principal of Arlington
Heights High School, Fort Worth, Texas.

2A survey conducted by Elden Busby, Assistant Superin=
tendent of Schools, and Roy Stone, Principal of Arlington
Helghts Senior Kigﬁ 8chool, Fort Worth, Texas,
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TABLE 22

PRESERT AND ESTIMATED FUTURE SCHOLASTIC ENROLLMENT
AT THE ARLINGTON HEIGHTS HIGH SCHOOL AND THE
ESTIMATED ENROLIMENT IN INDUSTRIAL ARTS#

A B A 3 Rl A M T R Al A, 3 A S B 15 ot W 4 A5 1 A7 1 s

: Estimated - Estimated

Sc¢hool Year Scholastie Enrollment in

Enrollment Industrial Arts
1950-51 795 145
1081-52 733 140
1952-53 760 146
1953-54 879 189
195458 1021 196
1958-56 1143 219
1058«57 1240 238
1967-58 1322 254
1958-59 1826 235
1959=60 1380 289
1960-81 1338 287
1961-62 1488 288
1662-63 1433 278
1063~64 1543 207

#A survey eonducted by Elden Busby, Assistent Superine
tendent of Schools, and Roy Stone, Prineipel of Arlington
Nelghts Senior High School, Fort Worth, Texas.

The data in Table 22 show the estimated enrollment at
Arlington Helights Senior High School by school years from
1950-51 through 1963-64, These data indicate an increase
of almoast 5O per cent in the scholastic enrollment and also
show the estimated inorease in industrial arts enrollment
when based upon the percentage of the students who took ine
dustriel arts from the school years of 1940«41 through 1951~
52,

Table 23 presents data concerning the total enrollment
In industrial arts at Arlington Helghts High School from the
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school years of 1940-1941 through 1951-195652 and the number

of students who took woodwork, drawing, and metal work each

school year. The per cent of the total number of students

who took industrial arts is also included in Teble 23.

of

the total number of students who took industriasl arts, 67.3

per cent of the students took one or more ecourses in woode

work and metal work, and 32,7 per cent of the students took

one or more courses in mechanical drawing.

Enrallmant

TABLE 23

ENROLIMENT IN INDUSTRIAL ARTE AT ARLINGTON HEIGHTS
HIGH SCHOOL FROM 1940 THROUGH 1961 AND THE PER
CENT OF THE ENROLIMERT WHO TOOK WOOD AND

METAL AND THE PER CENT WHO TOOK DRAWING

Hnmhor of

TR —————

Per Cent

in Students of of of

Year | Industrial | Who Took | 3tudents | Students | Students

Arts Wood and | Who Took | Who Took | Who Took

Metal |Wood and | Drawing | Drawing

- Metal

1940-41 123 93 75,6 30 24.4
194142 145 114 8.6 31 2l.4
1942-43 119 99 83.2 20 16.8
1943-44 123 85 69.2 38 30.8
1944~-45 148 108 72.9 40 27.1
1945-46 126 89 71.2 36 £28.8
1946-47 127 o4 74.1 33 £6.9
1947-48 1356 06 71.2 39 28.8
1948-49 109 82 47.%7 57 52.3
1949-80 206 112 b4.4 94 45.6
1950«81 2R3 119 53,3 104 46,7
1961-562 216 121 56.1 95 43,9

If approximately 67.3 per cent of the estimated 297 stu-

dents who will take industrisl arts during the 1863-64 school




year take woodwork, there will be approximately 200 students
enrolled in woodwork, This 1s approximately seventy-nine
students more than were enrolled in woodwork and metal work
during the 1951-1952 school year, If approximately 32.%
per cent of the same estimated 297 students teke mechanical
drawing during the 1963~1964 school year, there will be apm
proximately ninety-seven students enrolled in mechaniocal
drawing. This estimated increase in enrollment of eighty~
seven students cannot be housed and cared for in the pres=-
ent industriel arts shop with the present amount of tools
and equipment,

The present polley at the Arlington Heights Senior High
School with respect to the teaching loads of the teachers
1imits the number of periods per dey per teacher to five,
Based upon the estimated figures presented sbove, there will
be enough students for eight classes of woodwork and metal
work and five classes of mechanical drawing. If the present
pollicy with respect to teaching loads continues in effect,
the foregoing data indicate that three teachers will be
needed to tesch industrial arts et Arlington Helghts Senior
High School by the 1963-1964 school yesar.



CHAPTER IV

PRESENT AND PROPOSED PROGRAM IN INDUSTRIAL ARTS
AT ARLINGTON HEIGHTS SENIOR HIGH SCHOOQL

Industrlal arts at the senior high‘aehoal level is cone
cerned primarily with industrial exploratory experiences and
occupational information end 1s considered as a phase of the
general education program. This phase of the total program
should provide gulded experiences in the field of industrial
activities and should also provide means for conerete exe
pression and opportunities for the discovery of individual
creative abilities and aptitudes,

The industrial arts program should involve

a continuous process of improvement in relation

to the changing needs and Interests of the pupils,

The content of the curriculum should be planned

and developed cooperatively by the staff, utilige

ing, whenever possible, contributions and sugges=-

tions from the pupils and school patrons and the

material resources of the community and contribu-

tions of other educational agencles and institu-

tions. 1l

The industrial arts program in the Arlington Helghts
Senior High Sehool, Fort Worth, Texas, should also provide
opportunities for all of the pupils who wish to take courses

in industrial arts., The necessary housing facilitles,

1gooperative Study of Secondary School Standards, Eval-
uative Criteria, 1950 edition, p. 49.
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equipment, and materials needed to care for an expanding
scholastic enrollment in industrial arts should be provided
1f this phase of the curriculum is to function properly.

The data presented earlier in this investigation indi-
cate certain changes which should be considered with respect
to the present program, i1f the program 1s expected to care
for the enrollment in industrial arts that is expected by
the 1963-1964 school year, It appears to be advisable to sep-
arate woodwork from metal work, It also appears advisable to
organize separate and distinct courses for each phase of the
work and to provide a separate unit type of shop for each of
these two phases of work. The present industrial arts cur-
riculum at Arlington Heights Senlor High Schocl actually
consists of Unlts III through VIII in woodwork, Units III
through VI in metal work, and Units IITI through VIII in me=-
chanical drawing. The units taught in each of the three di-
visions are affiliated and are assigned a value of one half

credit for each unit,.

Courses Currently Taught in Woodwork
The units of work which are affiliated and currently
taught in woodwork conslist of six units of work known as
Woodwork III through Woodwork VIIY., The purpose of Unit IIX
in woodwork is to give the students a general understanding
of the field of woodwork and its related activities through

the systematle use of materlals and tools and other related
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subject matter. The pupils who select this course do so be-
cause of an interest in woodwork and a desire to acquire more
knowledge concerning this phase of industriel arts. One
major objective of this course 1s to care for the interests
and needs of the puplls by giving them the richest experie
ences that the eqguipment, materlals, and information will
permlt,

Unit IV in woodwork is a continuation of Unit III and
involves more advanced projects and related information in
woodwork. The student, because of his experience acqulred
in Woodwork III, 1s more able to direct himself and to find
the information and use the materials which he needs in
order to conduct his work. Generally, he also develops an
increasing interest in additional work in woodwork which
involves the use of the more complicated machines and tools.

Unit V in woodwork involves the study and use of power
machinery as a labor-saving device, Conslderation is given
to ali of the ssfety practlices and thelr application to the
operation of power woodworking mschines and equipment., In
this course no work 1s done by the students with hand tools
when 1t can be done on a machine. |

Unit VI in woodwork, as it 1s now taught, is a continua-
tion of Unit V. The students who take this course have ac-
ouired some previous knowledge concerning the proper use of
power machines, and more attention 1s given to the mechanics

of the various machines and machine woodworking,
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Unit VII in woodwork is restricted to those students who
have successfully completed Units V and VI, In Unit VIY each
student is urged to develop skill and exhiblt his ability in
the particular phase of woodwork which he likes best. This
may be machine work or strictly handwork with wood., Only
those students who are definlitely Interested in continuing
work in the area of woodwork are permitted to enrocll in

Unit VIII,

Courses Currently Taught in Metal Work

The units of work which are affiliated and currently
taught in metal work are designated as Metal ITI, IV, V, and
VI. Unit III is an orientation course into four of the basic
phases of metal work, These phases include wrought 1ron,
sheet metal, machine shop, and forging. In these units the
students are taught %o recognize the materlals and the pr@b—
erties of the metals which are used in metal work; they are
given opportunities to develop skill in working with the
tools and equipment common to these phases of metal work,

Unit IV of metal work is a continuation of Unit III,
and emphasis is placed upon the development of skill in per-
forming the common metal work operations and the recognli-
tion of materials and their properties. Each student must
complete deslgnated projects in each of the phases of metal
work mentioned in Unit III, The student alsc continues to

work in the four basle phases of metal work taught in Unit V.,



Gas welding and electric welding are introduced in Unit V,
but are treated in an elementary manner, In Unit VI, greater
freedom 18 given the student in his choice of projects. In
this unit of metal work the student is atill encouraged to
explore 1in order to find his own individual abllities and
aptitudes with reaspect to the metal Industry.

Courses Currently Taught in Mechanical Drawing

The courses taught in mechanicel drawing aere referred to
a8 Units III through VIII, Unit III in mechanical drawing is
a course which is an introduction to drawing. In this unit
of work the basliec fundamentals and the correct procedure used
in meahénioal drawing are taught. This course includes work
in the use of straight snd curved lines, general graphlc so-
lutions, shape cdescription, sketching, auxiliary construce-
tion, pictorial drawing, oblique projection, ard angular per-
spective,

Unit IV in drawing is a continuation of Unit TII, and
consideration 1s given to individual interests with respect
to the different phases of drawing and to related subject
matter concerning skills, Information, and objestives, In
Unit V, the skills in drafting are emphasized, and explorae
tory experiences in several of the special drafting flelds
are provided,

Unit VI in drawing is designed to acquaint the atudents
with the types of drawing which are included in the drawing
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units VIT and VIII, This is actually an exploratory course
in that the students have nine weeks of work In machine
drawing and nine weeks of work in architectural design in
order to determine which of the two phases ls more interest-
ing to each student., In this course no attempt 1s made to
teach detalls, but the course includes examples of typlcal
work done in machine and architectural drafting,

Each of the Units VII and VIII in mechanlcal drawing
actually consists of two separate areas of work in drafting.
Unit VII includes machine drafting and design. The student
is introduced to the machine drawing, whic¢h Includes the
transmission of power and motion, the mechanical operahiep
of gears 1n the transmission of power, and detail drawings
of bolts, nuts, gears, and pulleys, Unit VII also includes
archl tectural designing to aid the student in developing &
better sense and appreeclation of proportion., Unlt VIII 1is
designed to give the student speciflc tralning in advenced
detaill and assembly drawing and is a continuation of the
previous courses, It offers experiences to the students
with respect to the best techniques in the fileld of machine
design., The drawing course referred to as Unit VII is a
prerequisite to Unit VIII,

Proposed Future Curriculum in Industriel Arts
Certain proposed changes in the present Industrial arts

program in the Arlington Helghts Senior High School have
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been discussed by the industrial arts instructors, the super-
visor of industrial arts for the Fort Worth Publlie Schools,
and other members of the present administration. Some of
these proposed changes are as follows:

It has been proposed that Units IIT and IV in woodwork
be changed so as to Include from three to six weeks of prop-
erly guided hand tool operations end practices. The students
who have had woodwork in junior high school would be given an
introduection to the proper operation, care, and malntenance
of the vériaus woodworking machines used 1n industrial arts
shops. One major objective of the course would be for each
student to use each of the machines in the woodshop and to
understand the basle operations, as well as the care and
maintenance, of each of the machines, ‘

As the course 1s now organized, Unit V in woodwork in-
cludes only wood~turning operations, It has been proposed
that practice procedures and the proper use of the various
wood-turning tools should continue to be taught in this
course, but that the students should also do other work which
would involve the use of other machines 1f time permits.

The proposed changes also stipulate that Unit VI in
woodwork should be strictly a machine woodworking course and
that the proper care and maintenance of the woodworking ma-
chines should be stressed and emphasized more in this unit
than they have been in the past. It has been recommended

that Units VII and VIIT In woodwork should be reorganized so
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as to offer speciallized training in thls phase of work ,2
These two cowrses may be reorganized so as to include special-
ized training in one type of work such as cabinet work, or
they may contain several types of work.

There are other changes which have been proposed in the
present industriel arts program in order for 1t to provide
adegquately for the anticipated increase in the industrial
arts scholastic enrollment. It has been planned to separate
the present courses in woodwork and metal work and to locate
each in rooms designed for teaching woodwork and metal work
courses. The woodshop should include all the necessary facll~
ities conslidered desireble for good health and safety, and
the ecquipment should be arranged so that safety practices may
be observed and encouraged at all times,

The proposed changes in the courses in metal work are as
follows: Unit III in metal work is to be reorganized so that
it w11l be an introduction to general metal work, In this
course as many of the basic opsrations in general metal work
will be teught as time will allow, Unit IV 1h metal work
will be a continuation of Unit III and will include as many
machine operations as time will permlt. The proper care,
operation, and maintenance of the machines will be stressed

in both of the foregolng courses.

2John E. Cherry, Supervisor of Industrial Arts, Fort
Worth Publie Schools, Fort Worth, Texas, personal interview,
August 9, 1952,
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It has slso been proposed that Unit V in metal work
should include oxyacetylene and electric welding and that
the course should include information and experience in the
proper operation and care of welding eguipment., The projects
selected should Involve as many of the welding operations as
possible, Unit VI in metal work will be a continuation of
Units III, IV, and V, and more emphasis will be placed on the
development of skills in selected fields of metal work accord-
ing to thls proposed progrem,

The housing facilitles provided for the metal shop should
contain the necessary facilitlies that will make 1t a safe and
desirable place in whiech to work, The proper types of floore
ing should be installed which are sultable for the different
phases of metal work taught in the shop, The welding sta-
tions, the foundry, and forging stations should be properly
ventilated in order to remove all undesirable fumes and heat.

The proposed future plens will locate the drawing room
in the same bullding with the wood and metal shops. The
present courses in mecghanlcal drawing conslist of Units III
through VIII, and the courses as now organized in A Tenta-
tive Gourse of Study3® have been found to be satisfactory.

At the present time there are no plans to reorganize the

present program with respect to the content and methods of

3Fort Worth Public Schools, A Tentative Course of St
for Seniar High Schools, Currlculim Bulletin Wumber 211, =
I§§9.
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instruction in the area of mechanical drawing in the Arlinge
ton Heights Senior High School,.%

This chapter has presented a brief description of the
courses currently taught In the woodwork, metal work, and me-
chanical drawing classes in the Arlington Heights Senior High
Sechool. Each course in the three divisions, wood, metal, and
drawing, has been explained separately as 1t is currently
taught. Proposed future changes were pregented which are be~-
lieved will improve the industrial arts curriculum and pro-
vide for the students of Arlington Helghts High School & muche

Improved industrial arts program.

4Ray M. Dyche, Instructor in Mechanical Drawing, Arling-
ton Heights Senior High 3chool, Fort Worth, Texas, personal
interview, August 9, 1952,



CHAPTER V

FACILITIES NEEDED FOR THE INDUSTRIAL ARTS PROGRAM
BASED UPCN RECOMMENDED STANDARDS, FUTURE ENROLLe
MENT, AND THE INDUSTRIAL ARTS PROGRAM

In planning housing facilities for the future industrial
arts program at Arlington Helghts High School, thought should
be given to the needs of the future, as well as to present
enrollment end needs. The industrial arts program should be
planned so &s to meet the educational needs in this particu-
ler community, and the housing facllitles should be planned
8o that they will serve the program in terms of the future
estimated enrollment in the wood, metal, and drawing clesses
of the industrial arts program.

The housing facilities needed for the industrial arts
program at Arlington Heights High School, based upon the type
of program, present and future estimated enrollment, and the
standards and recommendatlions for industrial arts housing
facilities by seven selected authorities in the field of
schoolhousing, are presented as follows:

The industrial arts shop site.~-All of the authorities

agree that the site area related to Industrial arts housing
should be large enough to provide for future expansion. The

building site for the industrial arts shop should have good
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natural drainage; additional drainage facilities should be
provided for the buillding slte and surrounding grounds if

needed,

The logation of industrial arts shops.-~The industrial

arts shops should be housed in a separate bullding or in a
wing of the main bullding and should be planned as an integral
part of the total school plant, The shop should be located
on the ground level or sbove, and not in the basement,

The proportion of the industrial erts shop.~-A long, nar-
row shop and a square shop are considered undesirable., An
industrlal arts shop which is in the shape of the letter "L,"
"U" or any other shape which doea not permlt the instructor
to observe the entire shop from any part of 1t 1s to be
avoided, The proportion of the industrial arts shop should
have a width to length ratio of from 1:1.5 to 1:2.

The size of the industrial arts shopg,-~Industrial arts
shops will vary in size according to the activity or phase
of work to be taught, but the following space allotments will
be needed 1f the classes are taught on an hourly basis with
an average of twenty~four pupils per class, Based upon &
predicted enrollment of 297 students and a minimum of 50
souare feet per pupll, three aeparéte shops with st least
1485 square feet in each will be needed to provide adecuately
for the woodworking classes, the metal work classes, and the
mechenical drawing classes at the Arlington Heights Senior
High School.
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Auxiliery rooms in Iindustriel arts shops.--The number
and kind of auxiliary rooms and areas needed depend upon the
type of industriel arts progrsm, but all industrial arts
shops require auxiliary rooms and aress of one kind or
another, and these should be planned as an integral part
of the total shop, Each shop should have office space de-
slgned to meet its perticular needs. The tool room for each
shop should be planned so that the instructor can easily obe-
serve what the toolkeeper is doling without having to enter
the tool room.

A dusteproof finishing room equipped with an independent
exhaust system is needed for the wood and metal shops. Each
of these shops should have 1ts own supply and storage room,
The location of the supply rcom should include a considera=-
tion of the ease of unloading from delivery trucks and the
storing of supplies, as well as being convenient in issuing
the supplies %o the students, A library center, complete
with the necessery tables, chairs, and shelving space to care
properly for the needs of the students, should be included in
each of the shops. Locker and washroom facllities should be
;rovided for each of the shops, unless the over-all bullding
plans provide these general facilities, located convenlently
to the shop; these facllitles, however, should be located in
each shop, I1f possible.

The illumination of industrial arts shops.-=-The ilghting

system should be deslgned so as to provide an even distribution
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of shadow~free and glare~frees 1llumination over all of the
shop. A minimum of twenty-five to thirty foot candles of
1light should be provided in the wood shop and metal shop, and
fifty foot candles of light should be provided in the mechan-
1eal drawing rooms, The offlces and tool rooms should have

a minimum of twenty-~five to thirty foot candles of light,

The finishing room should have a minimum of fifty foot candles
of shadow-free light, supplemented with natural light if pose
‘sible, From five to ten foot candles of 1ight should be pro-
vided for the supply and storage rooms, locker, and washrooms,

Electrical wiring Jn industrial arts shops.--The electri-

cal wiring in each shop should be planned very carefully., All
of the clrcults should be controlled from one centrally lo-
cated box, Emergency switches to the main line should be lo=-
cated at regular Intervals around the shop. Service outlets
for 110 and 280 volts should be located at nine to ten foot
intervels around the walls, and these outlets should be
thirty to forty inches above the floor level, Standard mere
cury switches should be installed in the finishing room and
on all machines. ®Overhead outlet boxes should be Installed
to service small machines, and outlet boxes ghould be ine
‘stalled st designated polnts in the floor in order to ser-
vice heavy machines, |

, Ventilation in industrial arts shops.--The ventilation
system should be designed so as to maintain comfortable and

healthful conditions at all times. From seven to thirty
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~cubic feet of air per minute per student should be displaced
in the industrial arts shops and in all of the suxiliary
rooms. Dust, smoke, fumes, vapors, and gases should be ex-
hausted by mechanical means.

Heating systems in industrial arts shops.--The heating

system should maintaln esutomatically a temperature of 68 de-
grees Fahrenheit when measured sixty inches above the floor
in the wood shop and the metal shop and 70 degrees Fahren-
heit when measured thirty inches above the floor In the me-
chanical drawing room. The temperature in the of fices should
be 68 degrees Fahrenheit. The tool room, supply and storage
room, and the locker and washrooms should be heated to 68 de-
grees Pahrenheit, The system should maintain a temperature
in the finlishing room ranging from 70 to 75 degrees Fahren~
helt.

Locker and washrooms for the lndustrisl arts shops.--
Toilet facilities should be provided for the shops unless the
over-all buillding plan provides toilet facilities which are
easily accessible to the shops. If the new industrial arts
shop 18 located in a separate building, and based upon
twenty-four students per class, one water closet, one urinal,
one wash basin, one shower, and one drinking fﬁuﬁtain will be
needed in each of the wood and metsl shops and in the mechani-
cal drawing room.

Corridors to and from the industrial arts shops.--The

corridors should provide ample passageway leading to and from
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the shop. The minimum width of the main corridor of any
school bullding should be eight and one-half feet, and wider
for larger schools, The minimum clear paaéagnway of second-
ary corridors should vary with the length of such corridors
and the number of doors leading into them,

Exits for industrial arts shops.~-Not less than two
exits should be provided for each shop. All doors used in
connection with each exit should swing with the exit, and each
exit should be at lesst thirty-six inches wide. The wood and
metal shops ahould h#va one outside double exit to allow for
the receiving and removal of large pleces of equipment and
projects. Locks on the doors should require no keys for open-
ing from the inside, and all exits should be lighted ade=
quately. .
| The roof of the industrisl arts shops.--The flat-type
roof eonstructed of tar and gravel 1s economlcal and 1s long-
wearing. The saw-tooth type roof ls desirable if the bullde
ing 18 to be of one-story construction, because this type of
roof allows for ease of natural lighting,

The walls of the industrial arts shops,--The outside

walls should be constructed so that future expansion will be
possible, The praaagt main building ls constructed of briek,
and brick should be used for the walls of the new structure
because of the waterwresiaﬁant qdalities, The inside wallﬁ |
may be constructed of brick, tlle, wood, or plaster on screen

mesh, A wainsooting of glazed tile four feet high shauld be
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used, and the walls above the tlle should be constructed of
some nolise~absorbant materisl, The walls above the wainscot-
ing may be constructed of wallboard or gypsum board, The in-
side walls sﬁauld be non~bearing in order to allow for fubture
expansion.

The ceiling of the industrial arts shops.~--The celling
should be constructed of material which has a high noise-

reduction coefficlent, Any type of fibrous or wallboard ma-
terial that may be painted and repainted 12 recommended, The
celling helight should be twelve to fourteen feet,

The windows of the industrial arts shops.--The number of
windows should be such that there will be one square foot of
glass for every flve square feet of shop floor space. Based
on the estimated 4485 square feet of floor space in the three
shops, there should be at least 891 square feet of window
glass in order to provide adequate natural light for the
shops. The windows should be uniformly spaced, and the lower
level of the windows should be as high above the tops of work-
bahehes and work surfaces as is permissible, There 13 a tenw
dency, hawe#er, to depart from this practice and to place the
lower level of the windows nearer the floor level., This ag-
pect of the bullding possibly should be investigated further.
The factory type of stéol freme ls more desirable for shops
than the conventlional resldence or office bullding type of

frame,

Exhaust systems in the industriel arts shops.~~-A
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mechanical exhaust system, centrally located, that will re-
move dirt and sawdust from the machines of the wood shop,
should be provided. Grinders and welding stations located
in the metal shop should also be attached to the central
exhaust system, The finishing room, locker rooms, and wash-
rooms should also be equipped for exhausting dust, odors,
fumes, vapors, and gases.

Flooring in the industrial arts shops.--The floors of
the shops should have a wearing surface designed to endure,
but they should not be 8o non-resilient as to be detrimental
to health. The floors in each shop should be insulated to
reduce noise so as not to interfere with each other and with
other classrooms, The flooring materisls wmill need to be
different in the wood and metal shops in order to serve bet-
ter sach particular shop, The wood shop and the mechanical
drawing room should have maple flooring; the metal shop
should have a combination of maple and cement flooring., Ce-
ment should cover the weldlng, foundry, and forging areas in
the metal shop.

Chapter V has presanted recommended standards and hous-
ing facillities recommended for the Arlington Helghts Senior
High School based upon recommendations of seven selected
authorities in the fleld of schoolhousing. The recommendae
tions presented vertain %o the shop site, location, propors
tion, and size. 8uggestions and informetion concerning

auxiliary rooms, 1llumination, electric wiring, ventilation,
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heating, locker and washrooms, corridors, exits, walls,
flooring, ceilings, windows, roof design, and exhaust syse

tems were also presented.



CHAPTER VI

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Summary

This study was concerned with the design, construction,
and specificetions of the housing facilities for industrial
arts programs and a study of the needs of the Arlington
Helghts Senior High School, Fort Worth, Texas, with respect
to providing adequate housing facilities for the industrial
arts progrem in this particular school.

Chapter I introduces the study, states the problem, and
presents reasons why the study should be made, The purpose,
limitations, definition of terms, sources of data, orgeniza-
tion of the study, end related studies are also presented.

Chapter II contains a treatment of the current standards
and recommendations concerning housing facilitles for induse
trial erts programs. The various standards concerning hous-
ing facilities for industrial arts programs are presented in
tabular form.

Chapter III ﬁreaants data concerning the past scholastle
enrollment at the Arlington Helghts Senior High School for
twelve years and gives the anticipated scholastic enrollment
to the 1963-1064 school yeasr. Data concerning the scholastic

paﬁulation are presented in three tables.
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Chapter IV presents a descrliptlion of the present indusw
trial arts program. An explanation of the three phases of
industrial arts which are taught, namely wood, metal, and
drawing, are presented in order to ald the reader in under=
standing what 18 taught in each of the various units in woode
work, metal work, and mechanical drawing, This chapter also
contains a description of the proposed future industrial arts
program, based upon the antlelpated enrollment and the pres-
ent plans of the industrlal arts supervigor and other admine
istrative offlcers.

Chapter V presents a treatment of the facillities bee
lleved to be needed to house the Industrial arts program at
»Arlingtun Helghts High School, based upon the recormendations
of the seven authorities in the area of schoolhousing, the
future expected enrellment, and the proposed program in ine
dustrial arts,

Chapter VI containsg a summary of the study, concluslions
based upon the results of the study, and certain aspecific

recomendations,

Conelusion
Baged upon the reeommended standards and specifications
for industrial arts housing as glven by the seven authori-
ties selected for this study and based upon the present pro-
gram and the proposed future program end data concerning the

expected future enrollment in Industrial arts at Arlington
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Helghts Senlor High School, the following concluslons have
been drawn: |

le From the Informaetion presented in this study 1t is
concluded that the present housing facilities for industrisl
arts at Arlington Heights Senior High School, Fort Worth,
Texas, meet the recommended standards for industrial arts
housing, a8 established by authorities in the fleld, only
in part,

2. Based upon an estimated enrollment of 1543 students
at Arlington Helghts High School during the school year of
1963-1964, 1t 18 probable that 297 students will be enrolled
in industrial arts courses, 1f 19.2 per cent of the total
19063~1964 estimated enrollment continue to take one or more
courses in industrisl arts. If, however, 228,12 per cent of
the estimated enrollment, which was the per cent of the total
enrollment which took one or more courses in Iindustrial arts
during the school years from 19471948 through 1951-19562,
continue to take industrial arts, there will be a total of
341 students enrolled in Industrial arts,.

3. Based upon these same estimated figures, there will
be at least eight classes of woodwork, eight classes of
metal work, and five classes of mechenical drawing taught
during the 1963-1964 school year,
| 4, If possible, the industrial arts‘woodwork shop and
metal work shop should be housed in separate rooms designed

for each of these partlcular phases of industriesl arts.
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5, The mechanical drawing room should be housed in
the seme buillding with the wood shop and the metal shop.

6., BRased upon a predicted enrollment of 287 students
in industrial arts and a minimum of fifty sguare feet per
pupil, 4465 square feet of floor area will be needed to pro-
vide adequately for the woodworking classes, the metal work
classes, and the mechanical drawing classes at the Arlington
Heights Senior High School by 1963, If the predicted enroll-
ment when based upon the last five school years (1947-1948
through 1951-1952) is 341 students and a minimum of fifty
souare feet of flocrlspaea per pupil is provided, 51156 square
feet of floor space will be needed.

Reconmendations

The recommendations based upon the findings of this
study are as followss

1. The housing facilities for the industrial arts pro-
grem should be located away from the maln bullding or in a
geparate wing of the maln building.

2., The industrial arts shops should be housed at
ground level.

%, There should be a minimum of fifty square feet of
floor area per student provided in each of the three shops,

4, A shop which 1s rectangular in shape with a propor-
tion of 1:11.5 to 2 is recommended.

5, All necessary auxiliary rooms should be provided,
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and the size of each should be in proportion to the number
of square feet of floor area allotted each student.

6. The wood shop and metel shop ahoulﬁ have a light
11lumination reading ranging from twenty-five to thirty foot
candle power, and the drawing room should have a minimum of
fifty foot candle power,

T« The light reading in the office and tool room should
be not less than fifteen nor more than thirty feot candle
power, The lighting in the finishing room may range from
twenty-five to sixty candle power. The lumber room and metal
storage room, as well as the locker and washroom, should have
a light reading of at least ten foot candle power,

8. The electrical outlets in the wood and metal shops
should be located at intervals ranging from nine to ten feet
around shop walls, and these should be from thirty to forty
inches above the floor level., Safety mercury switches should
be installed on all machines and in the finishing room.

9. The ventilation system should provide a change of
alr of not less than seven nor more than twenty-five cuble
feet per minute per student in the wood shop, metal shop,
the mechanical drawing, and the auxiliary rooms,

10. The heating facilities installed should meintain a
temperature ranging from 60 to 70 degrees Fahrenhelt in all
of the shops and auxiliary rooms, except in the finishing

room and locker and washroom, where the temperature should

be 78 degrees Fahrenheit,
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11. Locker and washroom facilities should be provided
with a ratio of one closet, one urinal, one wash basin, one
shower, end one drinking fountain for esch twenty-four stu-
dents.

12, There should be two exits to each shop, and one of
the exits should be at least eight feet or more in width,

13, The outer walls should be of brick, and they should
be furred and waterproofed., The outer walls should be con=-
structed so that future expansion will be possible. The in-
terior walls should be non-bearing in order to allow for
future expansion. The inner walls should have a walnscot-
ing of finished tile to allow for ease of cleaning. The wall
above the wainscoting should be of some material high in
noise-absorption gualities,

14, The flat type of roof is recommended,

15, The ceiling height should be not less than ten nor
more than fourteen feet. The ceiling meterial should be
high in nolse-sbsorption quality.

16, The windows should be designed so that there will
be at least one square foot of glass for every five square
feet of floor area.

17, There should be an exhaust system provided for
each shop.

18, The flooring for the wood shop and the mechanical
drawing room should be of maple wood. The floor for the

metal shop should be of cement and maple,
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19, Not less than 4455 sguare feet, and if possible
8115 sqguare feet, of floor space should be provided to house
industrial arts at Arlington Heights Senlor High School by
the 1963~1964 school year,



BIBLIOGRAPHY

Books
41%, Harold L., Meghanlcal Eguiggant gﬁ,&ehaeé Buildings
’ Milwaukee: Bruce Publis ng Company, N ‘ ’
Amer;ggg Seghool and Ungxerait¥, Nineteenth Annual Edition,
ew York, Amerlican School Publishing Corp., 1947-48,
American School and University, Twenty-First Annual Edition
' %ew ork, American Eeﬁaoi’Publishing Corp., 1949-80, ”
American School gg% University, Twenty~-Second Annual Edie
on, New York, American éehaal Publishing Corp., 19850,
American %2&90; and University, Twenty-Third Annual Edition,
ew York, American §cﬁao¥ Publishing Corp., 195152,
Bolinger, Eéroy,””suggeatiena re{ Planning Industrial Arts
Facilities %meriagg Sehool and gg1¥&raib2k Twenty=
First Annual dition, New York, American School Pube

Cooper, Frank I., School Hous Planning, Lynn, Massachusetts
Hiahols Pra;$ ?rfnﬁera, 025, ’

Cooperative Study of Secondary School Standards, Evalg&t%gg

Grigggia, 1980 edition, Weshington, D. C., Cooperative
Study of Secondary School Standards, 1950,

Donovan, John J., A Het%od of Procedure and Checking Schedul

foé %&3@3&@&%@ ool uiid'ggs, ew York, Bruce Pdﬁfisﬁ~
ng Gompany, 2 .

Engelhardt, N, L,, Standard §a§ Jun10§ High School Buél%~
inga, New ngk, ureau o u cations, Teachers 0o ege,
Ea%umbia University, 1932,

Engelhardt, N. %.. Engelhardt, N, Lﬁ' gré, an? Stanton,
Leggett, Planning Begcggagz S§ ool Buildings, New York

] lishing Corp., 1948, == ’

Reinhold Pub

Fort Worth Public Schools gstrial Arts: A Tentativ Course
of Btggx‘égg Senio ﬁ‘:l Schoolg, Fort Worth, Texas,
Fort Worth Public Schools, 1930




86

McLure, John R., The Ventilation of School Buildin New
Ygz*k, J. J. TTttTe and Tves Company, 1924, ’

Mays, Arthur B., and Casberg, Carle H., School Sho Adminlige
’bratiou, Milwaukee, Wisconsin, Br&ae Fu%fia ng Company,

L ]

National Council on Schoolhouse Construction, Guide fo

Plang%ng Scghool Plants, Nashville, National Council on
shoolhouse Construction, 1949,

Seymour, Douglas W., The Hﬁaﬁi§§ Vongilgtgnn and %ig%ﬁln&
ef’ﬂehﬁg; gmg;éggg&, ew aék, xf'o ivera1~y ress,

15

Stillmen, C. G., and Castle, Cleary P,, The Modern School
London, The Architectural Press, 1940 =

3t0nﬁm. M. A., 3!'6&&:9', Ke Ou, and S?Einal‘d, As D., ann
8 Eﬂ%&ﬁ%&&iﬁﬁ the School Plant, Lincoln, University og
ebraske Press, 1049, |

Strayer, George D., School Bui;diﬁg Problems, New York,
Bureau of Publicetions, Teschars 0o ege, Columbia Uni-
veraity, 1927.

Strayer, George D., and Engelhardt, N, L..hStandard for
Kiﬁg School Buildings, New York, Teachers Gollege
solumbla University, 1924, ’

Vaughn, Samuel J., and Mays, Arthur B,, Content end Method
gi,;nduatrla; Arts, New York, Century Company, .

Wheelwright, Edmund M., School Architecturs, Boston, Rogers
and Mason Company, 1901,

Wilber, Gordon 0., ;gduat§1al Arts in Geners]l Edugation,
don '

Seranton, Haddon Craftsmen, Tn??, .
Articles

Bruce, W. G., and Bruce, W. C., "School Bullding Construc-

tion in 1948," American School Board Journal, CXVI (Jan-
- uary, 1948), 54,

Cochran, F. L., "Significant Departures in Secondary School
Design,” Nation's Schools, XII (February, 1951 y 44-47,

Haskell, Douglas, "The Architect in Action on Schools," Ar-
chitectural Regord, XCIX (March, 1946), 95=-118,



87

Marshall, John E,, "West Virginia Plans for Schoolhouse Con=
struetion," Saheal Life, XXVIII (March, 1948), 25-26,

Mays, Arthur B,.,, "The School Shop for General Educetion,"
Architectural Regord, C (July, 1946), 91-106.

Metz, John J., "Proper Shop Lighting," Industrial Arts and
'Vegatgoggl Education, ITI (Febrﬁaryg s ﬁfnﬁi. ‘

Moehlmen, Arthur B,, "New Facilities for Industrial Arts
Training," Architectural Record, LXXXVII (April, 1940),

89"" 101 .
Bulletins
New York Commission on Ventilation, School Ventilatlon Prin-
iples and ggaatiggs New York, Bureau of Publications
%eaaﬁers College, eiﬁmbia'ﬂnigeraity, 1981, ’

Coun

Texas Planning Board, Diregtory of State, s andﬁg&ﬁx
§1§§n1ng ﬁéangiea and E@&géﬁfg» Tany and Housing
awe, Austin, Texas, Texas Planning Board, 1958,

Unpublished Material

Benbow, S., "Determination of Specifications for School Shops
in California, lLos Angeles, Californie," Unpublished
Doctor's dissertation, Department of Education, Uni-
versity of California, 1837,

Blanton, Earle B,, "Standards end Suggestlions for the Plan-

' ning, Construction, and Equipping of Elementary, Junlor
and Senior High School, and Junior College Industrial
Arts Shops,” Unpublished report, Oklahoma Agricultural
and Mechanical College, 1980,

Crites, Roy V., "Study in Design for an Industrial Arts
Building, Los Angeles, Californie,” Unpublished Mas~
ter's thesls, Department of Education, University of
California, 1943,

King, Marvin D., "A Study of the Lighting Conditions in the
Fort Worth Publle Schools,” Unpublished Master's
thesis, Department of Industriel Arts, North Texas
State College, Denton, Texas, 1261, *

Newsom, J. Elvin, "&n Analgsia of Designs and Materials to
Determine Sound School Building Construction," Unpub-
1lished Master's thesls, Department of Industrial Arts,
North Texas State College, Denton, Texas, 1952,



88

Newspapers

"Your Fort Worth Publiec Schools,” Fort Worth Star-Telegram
February 3, 1952, p. 2. —’



	000100tp
	0002r002
	0003r003
	0004r004
	0005r005
	0006r006
	00070001
	00080002
	00090003
	00100004
	00110005
	00120006
	00130007
	00140008
	00150009
	00160010
	00170011
	00180012
	00190013
	00200014
	00210015
	00220016
	00230017
	00240018
	00250019
	00260020
	00270021
	00280022
	00290023
	00300024
	00310025
	00320026
	00330027
	00340028
	00350029
	00360030
	00370031
	00380032
	00390033
	00400034
	00410035
	00420036
	00430037
	00440038
	00450039
	00460040
	00470041
	00480042
	00490043
	00500044
	00510045
	00520046
	00530047
	00540048
	00550049
	00560050
	00570051
	00580052
	00590053
	00600054
	00610055
	00620056
	00630057
	00640058
	00650059
	00660060
	00670061
	00680062
	00690063
	00700064
	00710065
	00720066
	00730067
	00740068
	00750069
	00760070
	00770071
	00780072
	00790073
	00800074
	00810075
	00820076
	00830077
	00840078
	00850079
	00860080
	00870081
	00880082
	00890083
	00900084
	00910085
	00920086
	00930087
	00940088

