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PREFACE

Business teachers have been aware of the need for establishing
standards for business education furniture and equipment for many years.
Yet, in spite of this awareness, there has been little work done toward
that end.

In addition to the need for standards, business teachers in small
schools have been faced with another problem of great importance. Many
schools do not now have adequate furniture and equipment, and they would
be unable to secure funds to purchase new equipment, even if standards had
been established.

This study has, therefore, a twofold purpose. First, is the establish-
ment of standards for business education furniture and equipment which ean
be used by all schools and business teachers. Second, is the presentation
of sound, practical, functional designs which can be used by schools which
desire to construct their own business education furniture and equipment.

I am sincerely grateful to Dr. M. R, Chauncey, my major professor,
for the patience, kindness, and understanding which he displgyed at all
times. I would also like to express my appreciation to Dr. Millard Scherich
and Dean J. Andrew Holley for their counsel and for the great amount of time
which they allowed me.

J. B. B.
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CHAPTER I
INTRODUCTION

««.Students can gain much from the inspiration of the general

setting in which the skill bullding takes place. The physical

plant and equipment should be ome which experience has found

to be the best.

Although the meaning of this quotation is obvious, one may still find
some unanswered questions. What, in the equipment phase of the quotation,
has experience found to be the best? An ever-present question is the problem
of securing the equipment, even affer one has found out what equipment is
best.

Patented, factoary-made furniture and equipment of the type which is
covered in this study is expensive. A wealthy school is often able %o secure
new equipment as it is neededs A school which is currently under construc—
tion may be able to secure modern furniture and equipment by virtue of the
fact that the bond issue, or other appropriation which financed the con=-
struction, also provided for furniture and equipment. The schools which
already have equipment which will do, however, and the schools which operate
on very limited budgets, may have to do without needed furniture and equip-
ment because of the high prices.

It is primarily for those schools which have neither the equipment nor
the available funds that this study was begun. In arder for the proper in-
spiration to come about in classes of business education, some way must be

]Harm Harms, Methods in Vocati Business Education (Cincinnati:
South-Western Publishing Company, 1949), p. 38.



found to make adequate equipment available to all schools, regardless of
size, financial strusture, or location. Owr democratic society provides
a great number of schools, and one of our educational objectives should be
to provide proper facilities for good instruction in all of these schools.
It is hoped that this study will help fulfill this objective.

THE PROBLEM

The study is divided into two main problems., First, the study will
develop a list of standards for wooden furniture and furnitwre-type equip-
ment needed for the more common business education subjects taught in
todgy's secondary schools., Second, on the basis of the standards thus
determined, the study will provide drawings and plans for the construction
of inexpensive furniture and equipment, or suggestions for the modification
of existing pieces of furniture and equipment.

In the process of designing business education furniture and equipment
to meet the established standards, attention will be centered on two major
points: (1) designs which ean be built with the minimum facilities usually
found in the industrial arts shops of small high schools; and (2) low-cost
materials.

NEED FOR THE STWDY

Among those prominent in the field of business education who have advo-
cated studies of this kind are Eyster (as quoted by Enterlimz) and Humphrey.-

ZHQ Go Enterline, ®"Needed Research in Business Education, Administration
sz Supervision,® The National Business Education Quarterly XX (Summer, 1952),

a.li'ederal Security Agency, Office of Education, Research in iness
Education (Washington: Govermment Printing Office, 1946, Misc. 3222), p. 6.



The American Association of School Administrators has also indicated a need
for such a study as is evidenced by the following quotation from a recent
yaarhook:4
So essential is good serviceable furniture and equipment

for school buildings that great care and precaution should be

exercised in its selection and installation., Selection should

be made in the light of the best educatlonal theory and practice

in the field where it is to be used. A sufficient quantity of

the highest quality materials available should be demanded by

educatars in arder to make the new bulldings measure up educa-

tionally to the physical characteristics of mew and scientifically

designed buildings.

It was discovered that there were few usable lists of standards by which
a classroom teacher or school administrator could be guided in the purchase
or construction of business education furniture and equipment. It was almost
impossible for the school to turn to business for such standards, either,
for Gager® reported that 1951 marked the establishment of the first two
office standards. These standards had been established by the National
Office Management Association, working with the American Standards Associ-
ation. One of the standards was entitled "Dimensions of Desks and Tables for

General Office Use, X2.1.1-1951.%

LIMITATIONS OF THE STWDY

Limitations are:

1. The area of school layout, furniture, and equipment is a large
and complicated one. This study is concerned only with that phase
relating to furniture and equipment especially needed by teachers

A'Lmarican School Buildings," _m_a(w Yearbook of the American
Association of School Administrators (Washington: The National Education
Association, 1949), p. 245.

SA. Ho Gager, "First American Office Standards Ascepted by ASA," Office
Executive 26 (August, 1951), 26-27.
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and students of business education in secondary schools and
colleges.

The source of the standards is confined to current literature con-
cerning furniture and equipment. This study recognizes the fact
that there is a scarcity of studies relating to the standards con-
cerned, and this limitation is a major factar.

Only one furniture design in this study has been used in a classroom
or labaratory by the investigator. The one design which has been
used is the upright typewriting demonstration stand, and the design
offered here differs slightly from that which was used.

The final standards have not been validated by a committee or jury
of business teachers.

Not all furniture and equipment used in the business education
classrooms can be made by the school with the same high standards
and at costs below that for which it can be purchased from regular
school furniture distributors. Chairs are an illustration of this
limitation, and although a brief set of standards has heen developed
for chairs, no attempt is made to design chairs for construction in

the school work shops.

ASSTMPTIONS BASIC TO THE STUDY

assumptions underlying this study ares

A review of related literature will be a valid basis for the
development of standards for this study. Even in view of the
dearth of research in the area of business education furniture and
equipment, it is assumed that the literature which is available
will be a suitable basis for the standards. This assumption is
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based upon the supposition that most articles relating to business
education furniture and equipment are based upon actual experiences
with classroom problems and needs in the schools.

Furniture and equipment in the business education classrooms should
be chosen so that they will fit students of differing physical
builds, or so that they can be easily and quickly adjusted to fit
the student.

Furniture and equipment which is sound and fumctional in style and
design is conducive to more effectiwe teaching and learning.

There will be two rooms of the school building set up for business
education classwork; or, if that is not possible or practical, there
will be one large room which ean be divided into at least two sepa-
rate sections.

Schools can, by using the ascompanying designs, build durable,
functional furniture and equipment in their own industrial arts
shops. The furniture and equipment thus constructed will be pro-
vided at a very great saving to the school, and may provide furni-
ture and equipment which would otherwise be umobtainable.

The task of constructing furniture and equipment in school shops
will provide an additional learming experience for those students
who actively participate in the building of the objects of furniture
and equipment needed. These participating students will actually
be taking part in a useful, necessary program of lasting importance,
and one in which they can be justly proud of their respective
contributions.



DEFINITIONS OF TERMS

The definitions of the terms used in this study are:

1. Business education is defined as that part of the ecwrriculum which
is concerned with the training of secondary school students in
business skills and basic business fundamentals. The skills are
taught in such subjects as typewriting, sherthand, and bookkeeping.
The basie business prineciples are presented in such subjects as
consumer ecomomies, introduction to business, general business
arithmetic, and courses of a like nature., Work experience is in-
cluded if it is concermed with the training in business skills and
fundamentals, but does not need to bs considered separately at this
time. Training in the distributive occupations is not included in
the definition of business education as that term is used in this
study, although many students study in both fields.

2, Furniture and equipment are iunterpreted in this study as being
wooden furniture and equipment used for instructional purposes.
They do not include such items as bookcases, filing cabinets,
storage cupboards, metal furniture and equipment, or office
machines.,

PROCEDURE USED

It has already been stated that there is s scarcity of literature on
business education furniture and equipment, but from a study of the available
literature it was possible to arrive at certain important standards of con-
struction. Some of the standards, for example, came from articles dealing
primarily with some other phase of business education but from which contri-
butions to this study were obtained. Some of the standards came from



articles written eSpe@ially about cwe or mare pieess of business sducetion
equipment. A few standards came from educstionsl areas other than the area
of business education, from business, and from govermmental agensies. 7

Not always was it pessible to eall on the authoritiss for standards,
eithero A glance at the bibliography will reveal names of individuals who
have not yet achieved the ramk of authority, but this faet doss not need
any qualification. ll.i‘.:lz,“:‘i,esg6 for example, has stated that since equipment
standards for '%mgﬂmsﬁ sducation have net been establiéhedg we must proceed
on the experiences of others in the fisld, and he doss not restrict his
statement to any particular group of educators. ]

The prossdurs or research method used was libra:sy study of the avail«=-
able eurrent literature conesrning the problem, and ﬁi‘?zhin the limitations
alrsady established., Research findings, observations, and opinions of
teachers are ligted and compared; from these are drawn the standards for the

purchase or construction of the furniture and equipment.

@Al'bsrtq Co Friss, "Bullding Facilities and Equipment for Business
Education,™ The American Scheool and University, Volume XVIII (New Yorks
American School Pﬁhll@h:mw G@Ppcra“&i@nv 194 po 159.



CHAPTER IT
ENROLIMENTS IN BUSINESS EDUCATION COURSES TODAY

The first problem with which this study is conserned is the development
of standards for woeden furniture and furnitwrs-type equipment needed for the
more common business sducation subjects taught in todey’s secondary schools.
It is therefore meesssary to determine ascurately which courses are the
nost popular. This study will consider student enrollment as the gaugs of
popularity, rather than the mmber of timés the cowrse is offered, sinee

student enrollment ie mers significant.
The enrcllment figures whish are presented in this chapter show a

remsrkable consistency in course populurity. Nicholsh raports that there

has been litile changs in this pattern during the past half cenwbury, and

Given® acknowledges the enrcllment rankings bub questions the soundness with

which the students sre enrolled in the courses., Conecerning the relationship

of schoolwork to effice employment Given says:

o000 Government figures shew that the largest group of gainfully
empleyed are these that may te classified wnder the heading ef clerical
activity. The seeond largest group of gainfully employsd people in
business activity srve thoses in the aeccounting and seeretarial fislds.
It may be seen that thers is s dirset imverse ratic between these
individuals gmm@uﬂy empleyed in business end the mumber of students
enrolled in the various ecmmercial eurrieula.

Research studies and goverament surveys schew that ths so-salled

]‘Frea@m,@k Go Nichels, "Critieism, Comment and Gnalleng@ﬁ The Journal
of Business Edusabion XXV (October, 1949), p. 9

2Tohn No Given, "The Organizabtion of a High Scheool Commereial Depa‘rtmen‘b,"
The American School and Universiby, Volume XI (New Terks Ameﬁﬂlcan School -
Pu‘bllshmg w@:ﬁ’pﬁr@ﬂ"l@ﬁg 19::3(@.; Ppo 351=352,

3




traditional courses of typewriting, bookkeeping, and shorthand are the most
popular courses aleong with a relative newcomer, Introduction to business.
(Introduction to business is only one of several names which are used to
refer to this course covering the general principles of business. Other
names by which the course is kmown include elementary business tralning,
general business, survey of business, junior business training, etc.) Most
of the people concerned with business education are generally aware of this
popularity ranking, but the following references provide substantial evidence
to support their beliefs.

United States Totals. From the national poimt of view, Tonne> reported
in 1947 that typewriting was the most popular business course in terms of
student enrollment, followsd Wy bookkeeping, sharthand, and elementary busi-
ness training. The 1948-1950 Biemnial Survey of Education in the United

States indicated that Tomme's findings still prevailed.

Table I, taken from the 1948<1950 Biennial Swrvey of Education in the
United States,z’ ghows course errollments, ty states, as reported to the
Office of Education, In addition to the total pupll enrollments, the Office
of Education also shows what per cent each particular course emrollment is
of the total high school enrollment, Only the ten most pepular business
education courses, in terms of enrcllment, are listed in Table I.

The following quetetions, also taken from the 1948-1950 Biennial Swrvey
of Education, give significant interpretations to the figures listed in the
table:z

Rerbert A. Tonne, Principles of Buginess Education (New Yorks The
Gregg Publishing Company, 1947), p. 15.

“Federal Security Agemcy, Office of Edusstion, ®Offerings and Enrell-
ments in High School Subjects,® Biemnisl Survey of Education in the United
sw:;g, 1948-1950 (Washingtons Govermmsnt Printing Office, 1950), ppe 21-R2,
3‘7"’3 °



TABLE I

ENROLLMENTS IN SELECTED HIGH SCHOOL BUSINESS EDUCATION COURSES

All High Schools in United States, 1948-1950

Number of Pupils Enrolled

Rank

According For Per Cent For Per Cent
to 1/2 Year of Total Full Year 0f Total
Enrollment Name of Course Course Enrollment Course Enrollment

1 Typewriting I 31,059 o4 872,973 12,6

II 15,613 o2 287,690 4.2

III 522 7,538 o1

2 Bmkkﬁepin.g I 129548 02 3859533 5.6

II 5,233 ol 64,404 o9

111 551 3,650 i |

3 Shorthand I 5,312 1 284,968 4,1

II 3,718 o1 125,133 1.8

4 General Business 36,815 o5 242,762 3.5

5 Business Arithmetic 58,311 .8 191,379 2,8

6 Business Law 84,964 1.2 45,621 T

 § Office Practice 17,564 e3 90,637 1.3

8 Economic Geography 32,601 5 57,444 .8

9 Business English 21,945 o3 34,675 .5

10 Consumer Economics 20,308 «3 18,564 .3

Source: United States Government, Federal Security Agency, Office of Education, "Offerings and Enroliments in

High Schocl Subjects,® Biennial
Government Prin

D. C.2

Survey of Education in the United States, 1948-1950.
ice, iggl_

. Pp. 21-22, 37-38

Washington,
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 The total enrollment in subjects in the field of business

education in regular and seniar high schools is more than 60

pereent of the total pupil enrcliment in these schools.
| More than 1 in every 5 pupils of those emrolled in grades

9 through 12 is taking typingeses.In 1949 approximately as

many pupils wers enrolled in typewriting (which is seldom a

required subject) as in advanced United States histary (which

is always a required subject)ecee. '

Enrollments in Individual States. Loocking at the enrollment picture in
individual states, it is noted that geographical location of schools has
little influence on the business education cowrses taughte In a 1946=1947
study in the state of Virginia by Land:mm;5 a 1949 report by the Comneeticub
State ﬁepartment of Education as quoted by Nichols ;6 a 19491950 Texas
secondary schocdl study by S,onerant;? a 1948<1950 reference %o the state of
'lahoﬁza taken from the previously mentioned Office of Education study;8
and a 1950=1951 survey in Wisconsin® it is found that the state trendas show
little differense from those of the national scens. A 1952 survey of New
York t':ii'h:y’.i'D discloses a gimilar situation in the nationts largest eity.

In Tabls II, the pupil emrcliment rankings of the above listed surveys
are shown im cemparisen o the 0ffice of Education figures for the entire
United ’:Tstateso The consisteney in popularity mentioned eariier in this

chapter is readily seen.

SMerle L. Lendrum, "Business Education in Virginia,® The Balance Sheet
XXXII (May, 1951)9 PPe 403=406,

6Ni@h@ls,; "riticism, Comment Challenge,? op. glbey Pe F-

%

Helen Soncrant,. "Business Education Courses Offered in Texas High.
Schools,® The Balance Sheet XXXIII (January, 1952), pp. 208-211, 219.

8Feder.“a.?l. Security Agency, Office of Education, M0fferings and Enroll-
ments in High Sehool Subjects,® gp. glt., ppe 37-38. ‘

9"w:i.se::ez»rzs:‘i,n Swrvey of Small High Schools," The Balance Sheet XZXIV
(November, 1952}, pp. 132-134. o

10 _ ‘ .
Ethel F. Huggard, "Weleome tc New York Ciky Public Schools,® The
Nati@na;l. Business Edusation Quarterly XXI (Fall, 1952), ppe. 13~i5.



TABLE II

RANKINGS OF BUSINESS EDUCATION COURSES, BASED ON TOTAL STUDENT ENROLLMENTS -

(From Selected Surveys)
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Location -
Jnited States 1 2 3 4 5 6 7 8 9 ;!_.O
Oklahoma 1 2 3 4 5 i 8 9 6 10
Texas 1 2 3 5 4 7 6~ 8 10 9
Virginia 1 3 2 4
Hiscongin o 1 2 - 3 4
New York City 1 2y 3 7 5 8 6 4 9,10

* Includes ®0ffice Practice® and ®Secretarial Training.".

Y Inciudes “Boolékeepingg” ®Accounting," and “Record-keeping.®

AN
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Summery. In summary, typewriting is clsarly the most popular sourse in
our secondary schools followed by bookkeeping, shorthand, and introduction to
business. These four courses are followed in descending order of ra;ﬁc by
business arithmetic, business law, office practice, economic geography,
business English, and consumer economics. The emphasis of this study will,
therefore, be on the furniture and equipment needs of these ten business

education courses.



THE BASTS THE STANDARDS

The term "standard,® es used in this study, is defined as a rule, or
model, or test by which mhiz_xg is tried in forming a eorrect judgment
respecting ite. The term is very similar to eriterion, the difference lying
mainly in the interpretation placed upon it. In this study, the two terms
are considered to be synomymous. An illustratioh of the use of standards in
judging business education classroom furniture equipment is shown by
the following. o

Picture a classroom which has been set aside for bookkeeping instruction.
The desks are the old-style classroom desks, dark in color, with a sloping
tops The desk tops are chipped, seratched, and otherwise marred in such a
way as to provide an uneven writing swrface. _ _

Standards for bookkeeping desks, as developed in this study, will be
. applied to the desks in this ¢lassroom to see whether ar not these particular
desks provide for the best teaching and learning situstion, 'Is the desk top
area large enough for bockkeeping? Are the desks of assorted heights so
that students of different sizes can &ll be comfortably seated? Is a dark
color or a light cslor best for a bokkeéping desk? Stendards will be applied
to these and other questions; if the desk in the claésroem meets all of the
standards, it ean then be considered satisfactory. If the desk meets
part of the standards, someocns will have to determine whether or not the
standerds which have been met are sufficiently important for the desk %o be
called adequate, If the desk meets none, or only a few, of the standards,

1
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the school should endeaver to provide more satisfactory furniture and equip-
ment for the bookkeeping students.

Basis for Standards. The basis of the standards has not yet been
established., Who is going to establish them? Upon what basis will they be
estaklished? o

in Chapter II it was reported that furniture and equipment standards
would hé.ve to be established Wy the experlences of pecple in the field.

Thie belief is held by others in edusation, as well as by representatives
of business and govermment, In 1934, Reervesl quoted the following statement
of Charles W. Knudsens |

The eriteris for judging anything whatsoever represents only

a condensation and gemeralization of the epinion of persons who

are presumably ccmpetent teo act as judges of particular qualities.
Reeves ..g@@s on to gay that Wan examination of eriteria in various phases of
education tends %o prove the above quota‘bion,"? A statement published by
the Carnegie Foundation, as quoted by Leffingwell and Robim,B also hears
out this method of establishing standards, |

These referensces are from the field of education. What does business
think of the setting of standards for furniture? Since part, if not a major

. part, of business education is considered as veeational preparation te supply

busivess and industry with new and replacement personnsl, the opinicns of

business and industry may reveal worth-while infermation regarding gbandards.

Speaking as a representative of the National O0ffice Mamagemen‘é

lgtanley Newman Resves, Tests of Quality for School Equipment snd
Supplies (Nashvilles Abstract of Comtribution to Edusation No. 135, George
Peabody Gollege for Teachers, 1934), Pe 37. :

2
Loco git.

*11112m Bermy Leffingwsll and Edwin Marshall Robinsen, Textbook of
Office Management (Second Edition; New York: MeGraw-Hill Book Company, Inc,
19433, Pp. 392-393.
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Association, Gage‘[“ presented this thought to s group of businessmen who were
concerned about standerdss
What is an office standard? An office standard represents

the best cwrrent knowledge of an item or a practice designed to

meet the neecessities of ecurrent econditions. Thus standards are

not static, A&s fast as knowledge and conditions change, the

standard must be advanced psrallel to that progress. This defini~

tion is not peouliar to office standards. It is true of any

standard. Aunother definition, though less scientific, is that a

gstandard is a landing in the flight of stairs of lmowledge on which

to rest in the eowrse of e¢limbing from step to step in the aecumu-
lation of experience.

A guotation fram a govermmental agency and publie utility helps sub=
stantiate the thought which iz being presented., The Tennessee Valley
Authority as & large-scale user of office furniture should be qualified, as
could be saild of memy other business eoncerns, to competently act as judge
of particular qualities such as were mentioned by Reeves, In a publicabion
from the Office Property Section comeerning furniture and equipment, The
Tennessee Velley Authority® had this te say about standardss

Standardization of equipment is based on a study of equip-

ment needs and selection of the types which fill those needs most

satisfactorily. Criteria of selection include efficient opera-

tion, adaptability, durability, appesrance, and sconomy. The

specifications for the equipment selected cover such physn.wl

characteristics as design, size, eslor, construction, and in a

few cases may speeify o parbticular patented product.

Of some interest is the fack that the officiels of the Tennessee Valley
Authority fel't that since net ell of their requirements could be met because
of wartime steel rationing and other restrictions, subsiitube furniture would

ke aeeep“lﬁed and used on o temporary basis wntll the time when ¥. o o this

furniture will be disposeéd of. o .and standard eolor and sizes su’bsﬁitubedo“é

AEdmn Bo Gage, Standardizsiion, A Factor in Offi co Management (Reprint
of a talk delivered to New York Ghapter, Nationsl Office Managemert Associa-
tion, Belmont-Plaza Hotel, October 17, 1945}, pp. 1=R.

5Tennessee Valley Authority, Office Property Section, Standard Office
Equipment (Knexvillé: Teunessee Valley Authority, Msy, 19433, pe L.

6
Jbide, po 26
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Not many schools, or business organizgtionsr ean é.ffard to dispose of f‘u;fnitnre
and equipment with sueh eéase, This is all the more reason that furniture and
equipment standards should be made available so that a wise selection can be
made for business education elagsrooms.

~ Present Sources of Standards. Standards, therefore, will be established
- by the published findings or opinions of the past experiences of people who
have been concerned with the evalmation of furniture and equipment of the
type being considered in this study, whether they are in govermment, business,
or education. This procedure should produce a usable, objective set of
standards.

It has elready been pointed out that studies concerning business educa-
tion furniture and equipment are too few. There have been many studies
relating to machines, but it appears that furniture has been taken far
granted; e.g., it was mentioned in Chapter I that 1951 marked the first
attempt to set down stendards for office desks. The best large-scale attempt
to establish s'l;andar&sv,is the 1948 Yearbook of the Joint Commissien of The
Nationsl Business Teachers Asgociation and The Eastern Business Teachers
Associstion.! This yearbook did nob cover the prineiples relsting to “home-
vmaae“ furnitwpe; rather, it inecluded a great deal on the problems relating
to the embire physical plant and to roem layout for business education.

Stendards, howsver, are not completely lacking. Bezmeiﬂ;8 made a monu-
mental s*bﬁdy in the late 19R0's especially relating to school seating problems,
mush of his meterial 1z still sseepted as the best available standards

7"Physiéal Leyout, Equipment, Supplies for Business (Eduea'l‘.'ion," American
Business Education Yearbook, Volume V (New Yorks The National Business
Teachers Assoclation and The Eastern Business Teachers Association, 1948),
BM I e

8Henry Eastman Bennett, School Posture and Seating (Boston: Ginn and
Company, 1928), 323 PP- R '
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f@rr that type of school equipments The Americam Couneil on Education has
sponsered scme important research on the su’bje@m of school i"umitwe,gs 1@7
and mumbers of The American School and University conbain articles rels:tipg
to ressarch, eiaéérocam experiments, and eshtablished prossdures (e.g., Mareus
and Nc@kall)., These are but a few of the sowress of the information which
are available and whiek wlil be used in this study.

Businesg has also attempted te help in this matter of standards., The
Polieyholders Servies Burean of the Metropolitan Life Insurance @omp@xgvglz
the Nabional Office Mavagement Associatlon,’” and the American Standards
Ass«o@iatiomm are expmples of tusiness erganizations which have comtrilbuted
valuable informatiom toward furnitwre and equipment stardardization.

Specizl Schocl Furpiture snd Equlpment Stondsrds. The comtributions
made by governmental sgencies and business erganizations may require some
qualification when applied to school furnitwe and equipment needs., School
furniture and equipmernt should closely resemble the furniture and equipment
found in the offiess in which the studert may fnd employmsnt, bubt nob

everything neesssary to office working conditions is even desirable to the

QSgg@iij;_‘_’L@;a'hi@n fer Chair Desks, Series VII, School Plant Research,
Volume 6, Number 2 (Washingteon: The Americeam Counedl on Edusation, 1942),
32 pp.

Y pecification for Foldlng Chairs, Series VII, School Plent Resesrch,
Volume &, Mumber 1 (Washinglon: The Americam Cowneil on Education, 1942),
41 pp-

Hf.Fred@ri@k E, Marcus and Paul F. Nocka, ¥An Integrated Redsgign of
Schoel Furniture,¥ The Amsrisan School and University, Volume XIV (New Yeorks
American School Publishing Corporabion, 1942), ppe 242-245.

lzPoli@yholders Service Bureau, Irends iv the Standardization of Office
Funitwe (New Yoark: Metropolitan Life Insurance Company, 1635), 13 ppe
(mimeographed) .

PEawin B. Gege, Office Standsrds, Developing Standardizebion in the
Office and Principles of Speelfic Standardization of Office Equipment,
National Offies Management Associstion Bulletin, Number 2 '(Philadelphias
National Office Management Assceiation, April, 1946), 43 pp.

Ygager, op. 6itey PP. 26-27.
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school elas‘m'mmo Tilustrations of necessary considerations would includes
Should the sehool typewritling desk have as much drawer space
as the typewriting desk found in most business offices? Drawers
should have a real purpese; will the school desks have drawers?
If so, will they be functional?
What supplies are ordinarily kept in desks of business con-
cerns? Are these supplies necessary to school classrooms? Who
will furnish the supplies, the school or the studemt? Will the
matter of supplies affect design? |
The crdinsry office desk is larger than the traditional
classroom typewriting deske Can the school afford the luxury of
large desks, with a resulting loss of typing students per class,
or should the school use small degks so that more students sanm be
a@@émads:ted? _
Many patented schocl desks have a sloping wriling surfass;
few, if any, seeretarisl or clerical office desks have sloping
tops. Should the desk in bookkeeping, for example, be flat as it
erdinerily will be in a business office, or should the school use
the sloping desk anywsy? 7
Perhaps the above questions emaggerate the situation, bub the school
classroom atmosphere is often diffieult to changs into an atmosphere similar
to that which is found en the job. Even such items as eemfort featwres
(eogs, padding in the chairs) can be sacrificed in the classroom without any
sacrifice to the learning situaﬁi@n because the student is crdinarily at his
desk for only one hour at a times Comfort should not be underestimated in
establishing the best learning situation, but neither comfort nor convenience
should be as important as the provision of good facilities for the largest
possible mmber of students.
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_ »,lfolisheo‘kls beileves that the basie principles for the selection
maintenance of classroam furniture are essentially the same as those foar
machines except that less detail, expense, and service are involved. His
criteria which apply specifically to furniture and equipment ave:

Selection of Equipments
1. Selec‘h equipment on the basis of durability.

2+ B8elest equipment on the bhasis of eost and its relation-
ghip to durability.

3+ Select equipment on the basis of cost and sultebility
for student use.

4o Selset equlpment on the basls of relationship tos

as Number of students
be Degree of compebency desired

& » © o & O © © @4 © & © 6 @ o © © © & & oo © ¢

e Replacement plan

e © © © © ® © © & © ® © © o6 % #» o © © b O © & = O

6. Select equipment under a well established plam of
‘acquisition.

7. Diseard ohsolete equipment. o
Model Classroams. Agnew, in planning the iwo medel clagsrooms which
were shown at the 1950 National Business Show by the Office Emecutives
Asgsociabion of New Y@rk,lé’ nay not have been quite so congerned about the
eogt of the equipment. Without question, such a setting would inspire almost
any student who was fortunate enough to be able to attend a school with sueh
up~to-date facilities. Metal desks, adjustable posture chairs, giass parlii-

tions between the rooms, other ullra-medern fixtures set the sceme. The

%1111am M, Polishook, MSelection and Maintenance of Equipment,®
Ameriean Business Education Yearbook, Volume IX, Chapter 16 (New Yarks The
National Business Teachers Association and The Eastern Business Teachers
Association, 1952), ppe 236~239. » '
16“Model Glassrooms at New York Business Show,® The Journal of Businegs
Education XXVI (December, 1950), 170.
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model elassroems may even have surpassed the ssthetic aspects mentiomed hy

Gags 317 .

Office eguipment hos both esthetic and wbilitarian aspects.

Probably most empleyess eould aecomplish highly accurate and

neat work on a ecrude pine table. . .it has been done many times.

Yet good looking and well designed furnitwre, fixbures and

appliances are a definite asset. o -

1% is doubtful that many schools ean afford a classroem furnished in
such a maxmsr as illustrated in the 1950 Show, but it is not necessary to
accomplish our education en the erude pine tebles which Gage mentions,
either, Almost any school esm build Pgoed looking and well designed furni-
ture® in its own shops with the ald of students, interested paremts, or
other patrons willing to devote time and skills to help improve the school.
Classroems equipped as those shown in the model classrooms are something
to strive for, bub whils this long-range, expensive program is belng
finaneed the majerity of the schools mey heve to accept something lees
than this esthetie ideal. -

Nichele™® wrote the following in the depression dgys of 1932, and the
opinion is stlll worth eonsiderations

Expensive desks are unnecessary. Drep-leaf desks, for

example, cost too much and ere otherwise westeful for begin-

ning puplls. They ocecupy Yoo much valushle spass and effer a

constant temptation %o uss the room for subjects obher tham

typewriting, thus increasing the mumber of machines required.

They centain drawers which, unless locked, offer consbant

temptation to pupllse « »

Whils scheel finaneing may have been mare difficult during the depression
years, economy is no less lmportant now than it was then. If the prineiple

of transfer of training means anything at all, good teaching should be abls

Tasge, 0ffice Standards, Developing Standardizstion in the Offise sud
Prineciples of Specific Standardization of Office Eguipment, ov. clfe, pe 18,

lgl?‘md@ri@k: Ge Nichels, Equipment Needed for & High School Commereial
Department ,® The Americen Scbool and University, Volwms V (Wew Yerks
American School Publishing Corporation, 1932}, pp. 228<229.
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to help complete the transfer of a pupilfs wnderstendings acquired in a
classroom with inexpensive but sound "good looking and well designed fwrni-
ture® o an office situation in which almost any other type of office furni-
ture can be found.

Summary. In swmery, it can be staled that the standards for the
business education furniture and equipment which will be established by
this study were gathered from the reports of teachers; govermmental, educa-
tional, apd individual research; and the experiences of some business organi-
zations and govermmental agencies. The basis for these standerds is
experience, supplemented hy the research which has been done on the problems

of school furniture and equipment for business education classrooms.



CLASSROGM FURNITURE STANDARDS

The development of suitable standards for classroom furniture is, as
has been previously stated, an important matter but ons which has been
nsglected. Too offen business teachers and administrators have been con-

cerned only with the machines wi‘!‘ah which the business education department
was equipped. |

This lack of standards has led to differences of opinion regarding same
of the mare important principles soncerning the equipping of the business
education rooms. An illustration of these differences, and one which is
related to the slze, typs, and deslign of the furniture, is that of the
space allocated to the business department, o

In the list of the assumptions comcerning this study, mmber fouwr states
that there will be at least two rooms of the sehool g set aside for

business edusation classwarks ary 1f that is not possible, that there will
be eme large room whick ¢an be divided imto at least two seperate sections.
Studebaler™ agrees with this assumption a3 dees Nichols? who does not be~
lieve that the typewriting desks should be used far any purpose obher than
typewriting practics and ingtrustion., Whiterafi ,‘,3 d@éﬁ not agres:

J‘M Eo. Studebaker, "Lgyout and Equipment for Business Education Bepe.rlaw
ments on the Segondary-School Level,® The American School and Universi
Volume XII (New Yorks American aehmol Publighing Corperation, 1940), Pe 375.

2

Niah@ls-iz 'Bquipment Needed for a High School Commerclel Depariment,®
ope gdtoy Do ‘ '

3Jchn E. Whiteraft, "Typewriting Equirment for the Small High School,®
‘Mia Businesg Edug Mm Yoarbook, Volume V, ope Site, pPe 152

23
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The day has passed when the small high school san set aside

room to be used exclusively for oms, twoy or even thres Gype-

writing c¢lasses a day. The increasing higk cogks of new bullding

construction and the generally crowded conditions in the old

school bulldings have focused attention on efficient roem utili-

zation. o .facilities are needed in erder that the typewriting

rocm can be used for other business eclasses.

In the above difference of opinion which mainly imvolves the question
of whether the typswriting reom should be used for courses other than type-—
writing, the differencs eculd be partly tskem care of through onme of the
assurptions related to the study. As the study progresses, other differences
will be brought out and ecompared inm a similar manner.

. Not all of the differences ean be solved by the uss of the assumptions,
limitations, or other devices of like nature, It will sometimes be necessary
to make am arbitrary decizion in order to bresk a deadlesck in opinien far
which there does not seem %e be weight of evidenee for either viewpoint.

The arbitrery deeision will be made so that some definite prineiple or

shandard can be listed.

GENERAL STANDARDS

The general stendards, standarde which apply to all type/s of furniture
and equipment coversd by this study, wlll not be repeated wilth each new
piecs of furniture or equipments Instead, the gencral standards will he
listed in this begiuning section of Chapter IV, and special standerds will
be grouped wnder each particular t@e of furniture and equipment. Thess
general standards, aleng with sources of the standards, are listed withoud
any defivite order of impertansce, Duplicatlons have heen omitted exeept
where a standard is enlarged upen. |
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‘Ameriea.n Counicil om Education sl"

No open joints, splits, knot holes, or other defeeks shall
show on. « .finished edges.

A1, . .surfaces [Ehould bd uniformly sanded smooth and free
from checks,, sl::vers, or other defects.

A1l exposed edges. . .shall be rounded sanded smooth.

The use of gliders-is recommended to lessen noise in the
classroom faeilitate moving. . . The smeoth, hard glider
surface wi]_‘L slide easily without seratching or marking the floor.

General Services Administration, Federal Supply Service:’

3.1.1 The wood used in the exposed parts of the furniture
shell be bright, well-sanded, and free from. . .defects which will
affect the appearance or whieh nmay affect the 'strength of the . . .
product.

3.1.1.2 The wood shell be uniformly air-seasoned befere kiln-
drying and the moisture content of wood parts at the time of
assembly of the desks shall be from 5 to 9 percent.

3.2.3 Joints shall be tongued and grooved or mortised and
tienoned, following the best prachices of eabinet comstructlon.

A1l work shall be thoroughly glued, glue-blocked, and
secured with screws when necessary.

The desk tops shall be secured to the framing with
screws or with suitsble metal fasteners. . o

3.3.3 Exterior wood surfaces, with the exception of the
underside of the desks, shall be finished o a true and smooth
surface. . .and stained to the required color with a nongrain-
raising, light-fast, sclvent-type stain.

Americen Assosigbion of School Adminisfsratorssé

o o ofurniture should be done in natwral wood or blonde
finish with light-reflection valus of from 30 to 40 percent. . .

I‘Sg_a_ciflcatlen for Chair Dasks, ODe eit.

5General Services Administration, Federal Supply Serv:n.ce s Federal
Specification AA-D-198, Dosks; Wood, Exccutive Offics (Washi:agbon' " Govern-

ment Printing Office, 6 Mareh 1951).
O Anerican Sehool Buildings," op. cit.
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e o o8TB. o o [phould hf wused to guard against gless or
Perkins and GCockings’
Forniture that is moved must be built %o withstand i%.
[Furniturg] . . .should fit the user and be comfortable.
Furniturd) . . .should be finished so as to avoid glare
and refleet light. . .Light blond finishes have a large reflective
valus and should be used in all schoolrooms. . .should have a dull
finish to aveid glare.
Fusnitusd . . .should promote health and good posturs.
Fornitwrd . . .should be light in weight.

Where adults and children use the same space, a change of
seating is required.

Association for Ghildhoed Education Inte':e:*’zma;l::i.cam.'.l,:8

Furniture snd equipment should be strong, durable, well
finishedo
Assoeiation for Childhood Education Imbernstionals’

The material from whiech the furniture 1s made should be
suitable.

The coler should be pleasing.
The surface should be sagy to elean.

The surfacs should be durable.

7Lamrenee Bs Porking and Walter D. .Goclﬁ.ng‘, Schoolgs Progressive
Archi‘ggctwe Library (New Yorks Reinhold Publishing Corporation, 1949},

Sﬁuip_z__geng and Supplies (Washingbtons Assoaiation for Childheod Educa-
tion Infernationsl, 1937), 37 pPpe v

e comended Equipment end Suppliss (Revised Edition; Washingtons
Assoclation for Childhood Bducstion International, 1949),, 44, ppe
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&
M@rgansl.

Panels on the back and sides give added reinforcement.
Desk legs should have metal binding around the base to pre-
vent chipping and splifting.
Bennett zn

There should be no obshmctiono + obo interfere with the
operatorts legs. « .

Chensy s>

A1l surfaces should be free from machins marks.

Linolewn on table tops should be protected on the edges
with moulding which is mlitred at the cormers.

Me&earyzw

Furnlture should be attractive.

Gage 4

Plain "newlral® eelars %o tone in with decoraiion schems.

There showld be few ledges to colleet dirt and dust.

Gag@215

The finish should be durabls.

m@d‘as Lo Mergan, "Towr ing Room—=Can You Afford It?" Business
Education Werld XXIV (May, 1944), 510-514.

]"‘L'Benne'b'ﬁs,, School Posture and Sesbing, ops elbe, pe 175.
ey Bugene Chomey, Equimment Specifications for Hish Schoolss Their
Use snd Improvement, Tea@heraa Go‘llege s Columbia University Contributions te
Education, No. 612 (New York: Buresu of Publications, Teachers College,
Golumbia University, 1934), 87 pp.

1

BB.alph D, Mcleary, "The Coming Revelution in Classreom Furniture

Design,® The School Expcutive 71 (August, 1952), 44=45.

‘14(}& Developing Standawdivatlom in the Office miﬂe@ of
Sm@iﬁ,u tazﬁmgtiom of Office Equipment, op. eik.

lsﬁage, S‘,&%andaraiza'bmr;, A Factor in Office Msmagement, op. glb.
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SPECIFIC STANDARDS

The Adjustable Typewriting Desk

Height., Many business teachers now believe that the height of type-
writing desks used in the classroom is too low 1f that height is not 27% or
more. In the past, it was quite customary to use a table swface which was
from 24% to 26% from the floor, bubt 26% is now eongidered too low for mosth
people. From this peint on there is 1liltle agreement as to what the exact
carrect height is, other than agreement in very general terms.

Ons of the lowest heights ligted was that of the Termesses Valley
Authordty which had the @pé@iﬂi@aﬁi@n in its catalog of office equipment as

followss "Typewriter bed 25 5/ from the floor® foar its drop-head type of

16

desk. Even lower, however, was the Virginis State Department of Eduecation

specification which listed "Individual typswriter tablss, 30® x 18%, adjustable

%o heights of 24® %o 29&30;1&17

Going te other extremes, Lz—amblg 8ayss

You will £find that btables with tops 30 inches from the
floor are suvitable for most of the mewbers of the class. A few
students should have 28- er 29-ineh tables, and ome er fwo tall,
long-ormed students would be mere somfortable at & 3l-dinch
writing height. = If you may order tables of only ome height,
however, you should crder the 30-inch tables and plan to make
the adjustment far the shorb-armed sztudent (who would do betber

 ab the 28- ar 29=inch table) by raising the chalr; and for the
long-armed stodent (who needs the 3l-inch table) by raising the
typewriter, preferably by meauns of a shallow PLif% box® thab
will teeimg the machine to the desired height. When such a

616T@:rmessee Valley Authority, Standard Office Equipment, op. ¢ito,

Po 10
74, Lo Walker and Marguerite Crumley, "ocstional Office Training,

Menograph (Cineinmatis: South-Western Publishing Company, 1948}, p. 11,

L8yarion M, Danb, Your First Year of Teadhing ' , (Cincinnatis

; Lypouriting
South-Western Publishing Compsxy, 1947), pe 26.
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w11 fting® device is used, the typswriter should be fastened
firm,ly '&Q tha devleeo . »

19

Lambh™ " and Van rvear? 20 hoth refer to the 30° angle of the forearm of

the typist in relation to the typewriter table heights An experiment was
carried on with regard to his by the United States Department of Agri-
culture Training Division, Office of Persomnel, and the facts were later
turned over %o the General Research Committes of the Society for the Advance-
ment of Management for co-evaluation along with the Training Divisione. Lamh
mekes a detailed explanstion as follows:

After seme experimentation, Mrse Johnireau, Mr, Braum, and
- Dre Strong designed a box to place on typing hoards or desks to
elevate the typewriter to the desired heights—2%, 3%, and 4R,
and they were installed in the Training Division for trial nse
by the typistse

Pirgt of all, the typistts chair was adjusted so thak the
ty'pist 's feot were comfortably flat on the floor and so that the
back support £fit into the 'small! of the back at waist level.
After the chair had been adjusted so that i% helped the typist
keep her back and shoulders straight, the typem‘hecr was raised

. 80 that the forearms of the typist were at a 30° angle and her
hands parallel to the slant of the keyboard. The size of the

- 1if% box used dependsd of course upon the height needed %o place
the typist¥s arme and hands in this position,

The adjustment of equipment to typists in the Division of
Training proved so suceessful that. . .the Training Division held
several large demonstration meetings to introduss the idea to
typlsts throughout the Department. . «

~ The next step im this projeet, ascording to Mrs. Johndreau
and Mr, Braum, is %o establish scientifically the fact of inereased
production resulting frem the proper adjustment of the typewriter
and the typing chair to the operator. The Division of Training
has received many reperts of improved work and improved morale,
but so far there has been little attempt to measwrs the benefits
geientifically,

- Also worth noting with regard to height are the following eobservatiems,

somewhat in confliet, which are made by widely-imown educatorz. Harms,a

Z‘Ehzabeth T+ Van Derveor, "Planmning and Equipping A Glerical Practice
Room,” The American School and University, Volume po s (New Yorks American
School Publishing Corporation, 1949), pe 231. .

]..Hms$ ‘@c .-@;;:_EQQ . pd : 730



speaking fer higher desks, says
Students tend to gravitate to higher Hables if smy oare
available, It seems to be more natural for one to rsach up to

the keyboard rather than to sllow the wrists to be level or %o

slant dowmward.

Sj@lby, 2 taking ancther view, admitted general disagreement as to desk
height and salds
Some experiments tend to prove that 30 inches is better than

27, although the chief advantage of the greater height seems %o

be that the bedy is in better position to get suppert fer ths back

from the chalr in which the typist sits. In typewriting, fingers

and erms awre not likely to be@@nxa fatigusd before the back starbs

to ache, Physleal fatigue iz not am impertant facktor inm a type-

writing ¢lags.

The consensus of opinion seems to he that 27" is the lowest prachiisal
heiéht and 30% is probably high enough %o £it any bubl the mest exceptionally
large students, This is illustrated by the findings aud recommendationm of
Whit@aﬂa% who wrote, %the majerity of the tables should be sbout equally
divided betwesn 28" and 29, a few should be 27" and 30" in height.® I
aleo tiez in with the previously mentioned Department of Agriculture stuldy
in the following mamners 14£% boxes of twe, three, and fowr inches were
usea on typewriting tablss which were 26" in helght, and sinee most of the
typists in the Depertment needed the 1ift bowes it follows that most type-
weiting desks should be ab least 28° high.

Adjuetebility., Since this is the section desling with adjustable rather
than fixed-top desks, adjustabllity should be considered in regerd te height.
It is therefore necessary that certain important facts be stressed ab thie
p@iﬁ%o

Previous mention has been made of the theary advanced by the Department

22?&@1 0. Selby, "“Bqulpment fer the One-Room Business Depsriment ,®
American Basiness Educatlon Yearbeok, Volume V, ope glte, pe 149.

233’@2‘:12@. E, Whiteraft, "Typewriting Equipment for the Large High Schoel,™
Americen Business Educstion ‘Yearh@ok, Volume V, op. ¢ite, po 165,
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of Agriculture and of the actual tests performed hy Bemnett regarding the
height of desks. In part, these studies indicate that from the point of view
of student posture, health, and performance, certain desk heights are better
for the pupils than other desk heights. If the school desires to provide
students with desks of the proper height far typewriting instruction, the
desks will undoubtedly have to be adjustable so that the desk top and type-
writer height e¢an be changed %o fit each individual student. Adjustability
is more desirable and sconomical tham the practice of having a great many
desks of various heights which are assigned to the different students who
will oscupy the room during any school day, some of which will be unoecupied
duﬂng each class perlod.

Two types of adjustability are commonly used, ome providing a means of
changing the height of sach leg of the desk, and the cther providing a means
of changing the height of the typewriter without changing any other psrt of
the desk. Adjusting leg height is satisfactory providing the height does
not need to be changed from ome class period to the mext, The confusion,
wasted time, and danger of upsetiing desks and machines while adjusting each
desk leg to a new height does not seem to be practisal if the perioed-hy-"
period adjustment is necessary. The other method is that of using a machine
well which is set in the desk and which is fitted with a platform which ean
be raised and lowered to fit individual student needs.

In referring in any manner %o one or two or thres sizes of samething %o
try to fit everyome in a group, one has difficulty with the term “average.®
From the point of view of the group there probably is a figwre which can be
uged to fit the “average™ in cne way or another although this same figwre
seldem, if ever, fits a specific individual-—and it iz with actual people
thet we are concernsd. It is difficult to imagine how one fixed-top desk
would fit every pupil assigned %o i% during each school day. Some time
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dimi:hg’ that dgy, and probably more than one time, the desk will be either
too high or feco low for a student. One would infer, then, that a well-typs
desk is the solution providing the well is adjustable, for it is not practi-
cal to adjust each of the four legs of the desk when a change is needed in
 the desk height.

Since some of the authorities recommend the use of an asdjustable type-
writ‘er desk, and since research findings have indicated that typists are
ha.ppieze and do better work if the height of the machine is adjusted to f£1%
certsin physical characteristics of the individusl,”% adjustability should
be a standard by which typewriting desks are measwred. An adjustable desk
ngy not be the panacea for all tﬁ;pevmiting 11ls, but it may be a partial
ecure for cwrrent difficulties such as poor postwre and typing fatigue, anmd
a partial remedy for poor techniques as well.

Individual @e;_g_k_go‘ Many business educators are &lso in agreement on the
primiple of individual desks for the students in the typewriting mlassro@m

25 26) , although Selby says that “long tables holding

(e.g. Morgen,” Reynolds
three typewriters are probably preferable to the individuel type. . . As
the mejority cpiniem favers the use of a separate typewriting desk for each
student, the individual-type desk will be considered as a stsndard for
judging typewriting desks.

Drop-Head Desks. Goeneral agreement is also found on the matler of

oliminating the drep~head type of desk frem the typewriting classroom,

/
&‘Lamb Jour First Year of Teaching Typewrifing, op. ci'b.., PPe 2728,
*Morgen, op. glbies Ppe KL0-514s
26
Helen Reynelds, "Equipment for the iI?pem'ltimg Classroom,® The
American School and Um.versi‘h Volume XTIV (New Yerk: Americen School Pub-
1ishing Corporation, 1942), pp. 307-308.

27
Selby, YEquipment for the One-Room Business Department,” op. clt.,
Pe 1490
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although Selizyzg disagrees when the school has only a eme-room buginess
department and that one room must be used for other cowrses, as well as
typewriting,. Whit@raﬁzzg recommends the combination desk although he would
1like fer it to be adjustable (he acknowledges the faet that no such desk was
on the market at the time of his writing, but indicated that such a desk
design was being studied)s One of the main objections to the drop-head type
of desk is the constant danger of demage %o typewriter carriages which
oscurs when the desk is elesed while the carriags is extended too far in

one direction or the cther; another objeeticn is that the typing well is
usuelly too low, often as low ez 24" and seldom higher than 26%.

Dosk Top Working Area. Total top space for the typewriter desk is
diffieult te set at a definite figure. There sre many variations im
opinions and mamy different desk styles; two separate sets of standards are
being presented, although it will be noted that both accomplish the same
fundawental purposes The purpese of having twe standards for desk top
arsa is to give schocls with limited classroom arsa the oppertunity teo
‘achieve, by adaptation, the most econcmieal distrivution of space.

There was 1ittls variation in the width of the dssk sinece mo&*ﬁ _gpe@im
fications wers elther 19" or 20%, Eighteen inches was &lso mentioned,
although not frequently. The 20 size was chosen besause of the aﬂde@
strength which is provided when a mechine well is cut inbo the wider desk
top. )

Most lengbh figures ranged from 307 te 36”, but these desks offersd &
working area on only ons side of the desk %op whereas it is known that a

gtudent often needs spase on both sides of his typewriter when learning or

2811140, po 148,

_ gw.hit@;vai"ﬂ; s "Typewriting Equipment for the Small High Schoel,® gp. git.,
Po 153.
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practicing certain skills and technigquese. MAn illustration of wasted space
with a small desk is easily seen on meny of the drop-head type desks on
which the desk top space te the left of the machine iz often only twe to
fowr er five inchese I% is very diffieult %o use this space for anything
at alls paper will not safsly rest upon that small a surface, ner wiil
envelopes, books, or cther neeessary items. A wider desk allows for the
typewriter te be placed in the center of the desk (or, if the desk is so
constructed, for the well %o be in the cember of the desk) giving working
space on both sides of the machins. Chain feeding of envelepss, typing and
the svbsequent filing of small file eards from the blank eard to the file
itself, and other skills whieh require the use of working spass en both
sides of the typewriter can be leaxrmed by the student actually deing the jobs
rather than by merely talking about them.

If elassroom space permits, then, the propossd typewriting desk will be
207 wide Wy 46" lomg with a 16" platferm on either side of a 14® typewriber
well. Adequate warking space is provided on either side of the typewriter
so that the typswrilter earriage, wnder normal cemditicas, will have roam %o
move without bothering other warking teools or materials.

Since schools may not be akle to provide this muech floor spacs for the
typowriting desk, another sst of dimensioms is presented. This second desk
provides for & 13 1/2% platform on the right of the typewriter wsll whieh
is alse 14" in widbh, and a 4 1/2® edge to the left of the Eypewriber well.
On the left of the desk, howsver, is a 12% shelf which can be felded up inte
position to provide am additiensl working area whensver such working space is
nesded. The top ares dimensions of this desk arve 20" for the width by 329
for the length, with an additional 12%® in werking area provided by the
folding shelf.



The standard in so far as the top arss is concerned is that worﬁ:gg
space be provided on either side of the typswriter. With a fixed-top type-
writing desk, this will not be a problem sinee the typewriter can be placed
at whatever spot on the desk top the typist wanis it; with a typewriter well,
though, there is a definite problem.

The reader might wonder at this point why the alternative desk has a
smaller working platform to the right of the typewriter than the larger desk.
If plyweod is used for the desk top, amd sueh a possilbility canmeot be over—
locked, a 32% length will allow the sehool %o sescurs three desk tops from a
standard sheet of plywood which is ordinarily 96" long. Anything longer
than 327 would result in waste, or hard-to-use lengths of plywood which would
make the tobal cost of the desk a good deal more. No shandards have been
saerificed by the shoriening of the desk te fit the smaller eclassroom, and
the economy achieved in the plammed use of the material will be significant.

Qggﬁg@,@:o The question of drawer spacs in a classroom typswriting desk
will of nseessity come up because students do have books amd supplies which
have to be taken care of, Smaller articles such as typewriter erasers; clean-
ing trushes, rulers, psneils, and sundry other items glsc need to be stared.
Should the desk provide a storage spase for these? -

WhiterafioC weants three drawsrs without locks in his combinstion desks
Selby™" would like dvewsr space, esch drawer being providsd with a lodk.
Obhers usually omit the matter «r give it only casusl sttention for persomal
feelings are often very positive om the matter of drewer space. Why? Well,
there is the problem of Johnry who consbantly forgets his key (if the drawer

hag a lock) and tsacher must stop in the middle of semething he is deing in

301340, po 153.

BlSelbyﬂ "Eguipment for the One-Room Business Department,® ep. eife,
p. 148.
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arder to secure the pass key and open the desk drawer for Johmny. Then, when
there is no lock, Mary is aph %o say, "Someone is alwaye teking my paper and
I never have amy™; or as Tamyy says, "Someone is always throwing gum and
candy wrappers in here on my typing paper.® Perhaps open shelf space im the
form of pigeon-holss or lockers without dooars, placed alongside the entrance
te the typewriting room would serve the puwrpose much better, Mary's paper
might still diseppear, bubt it would put the responsibility upon her %o do
something about storing 1% in a safe place; if the gum and candy wrapper
menace was still a problem, Tommy might be given the job of monitor %o see
that students used the waste basket for such trash.

Sines seme teachers do have use for drawer space, the accomparying plan
fer the fixed top typewrilting desk does have drawers included. The use ef
drawers in the typewriting desk is wa optiomal matter end is not a standard
by which these desks will be judged. There will be n@ standards with regard
to locks on the drawsrs, either.

Sturdiness. In the literatwrs of business edusation ome will combinm-
ally £ind adjectives such as selid, stwrdy, stationary, and vibrationless
used in refersnee Yo typewriting desks. Sturdinsss is impertant te the
typewriting desk, particularly with respect %o twe factore whidh are psculiar
to the fnstruction of typewriting. First, the very ast of typewriling pre-
duces vilkration when the type bars hit the platen, and a jarring action is
caused from the emrisge meving from side to side, Both of these movemente
kave & tendency %o esuse the desk to move or %seoot® over the floor. Second,
the vibration itself will tend te loosen the joints apd braces ef the takle,
thus ereating a repair problem, 4 very important standard of comstrustion
is the matter of stuwrdiness, mgeﬁdless of the term used to desecribe it.

A guite natural guesstion at this point is the matter of fastening the
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typewriting desk to the floor in order to meke the desk mere rigid. Xlaus e
Walker and Crwnlsy,BB and Harms % are among those who discuss the possibility
of fastening the desks to the floor, whereas others deery such praciice as
being awsy from modern educational fremds. It sesms unfair %o compare a
skill subject of the nature of typewriting or shorthand transcription to
am*ihh@zé subjeet where the group or seminer approach ean be used, sinee at no
time can the students safely move desks (with the iypewriters on thewm)

around the room for such s form of elase partisipations mer would such a
ractics be parbieularly valusble to the building of typewriting skilis.

It does not seem that the question of modern educational methods would
be at all pertinent when considering whether er met %o fashen the typa- 4
writing desk to the flear. A% the same time, however, it mgy be that other
fasters are influsnced by this bolting-down of desks and & cambinatien of all
of the factars would indicabe that it would be better te leave the desks
free, The determining factor is probably the losal sitmation, and it appears
that this is not o nscessary genergl standard. In no way will it affest the
design of the desk, either.

Pansls., Rigidity san be asscomplished in amother mamner which will pro-
toct the desk amd also esse the mind of the teacher. Ops-guarter iush ply-
wood panels, sixbeen imches high, across the fromt and both sides of the desk
will add a grsat deal of sirenghh to the typewriting desk and help cub dawm
om vikratlon. At the same time thie pameling will help protect the teacher

aE
from the uncomfortsble feeling whieh may arise vesauss, as Bennett”” phrases

' 32!«1"‘;1161’9#1 Se Klauz, "4 Small City High Sehool Business Department,”
American Busiress Education Yearbook, Velume V, gp. ¢ike, pPe 30,

BBWalker and Crumley, op. ¢ibto, pe 1ll.
7 ,
B‘Hmsg obe gite, po 73.

3 5Hem”y Bogtman Bemmett, "Demoeracy and School Desks,® The Awerican
School snd University, Volume XIII (New Yorks Anmerican School Publishing
Corperation, 1941}, po 326.
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ity of the lack of Mgenteel modes of entering or leaving a desk.* In
addition, it would alse prevent embarrassment with respect to the lack of
knowledge of some young women on the genteel modes of sitting at a desk.

The most impertant matter served by the panells mgy be the added strength
which is given the desk, but the eomfart feature is a matter of mo little
importance. Since some form of hracing is essential to a typewriting desk,
the double purpose served by the pamels indieates that this may well be an
important standard.

The Fixed-Top Iypewriting Desl

The prier section, which eovered certain standards perta:ming especially
to classroom typewriting desks, suggested that the typewriting desk should
be adjustable, This is undoubtedly a good standard for it shows an attempt
to consider the posture, comfort, and efficiency of the student. Some
schools may not be able to provide adjustable desks because of the need to
use the typewriting classroom for non-typewriting purposes which require a
flat-top desk. It is thersfores necessary to provide standards fer a type-
writing desk which ean meet the classroom situation just mentioned. o

Height. The standards for the height of an adjustable typewriting desk
have already been established, and these standards will not change hetween a
- desk which is adjustable and which is not. A mather of importance ah
this time, though, is the alloeation o distribution of the various fixed
top desk heights. Lemb has made conflicting statememts. In a 1947 bodk, 0
she indicated that é. 30" height was sultable for most of the members of the .
elass with a few requiring 28", 29", and 31* desks. In 1950, she recommended
the 28% and 29" desks as being the most necessary with other sizes being

'%Lmb,l@_‘_n' First Year of Teaching T. ing, op. cite, Pe 26.
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added in amall nmn‘bers'.a?

In the previous section Whiteraf_hzg was quoted as
recommending that the majority of the desks should bs 28 and 29" with a few
included of other heights, and the United States Department of Agriculiure
study proved that 28" was the minimum height for most people. Tomne,
Popham, and Fr ‘manl" also sgy that "most tables and desks should be raised
tev 28, 29, 30, or even 31 inches. . M With these autharities in somewhat
general agreement, then, it seems safe o state that the Pmajority® of the
desks should be 28" and 29" in height with smaller quantities of other
sizes.  The propertion 1z the next problem. ,
Bemmett*" may give a olue to the matter of height with his figwes
(which are still accepted as valid by the American Assoeciation of S@hml
Aﬂminisitria’eem‘g) on the “practiceble Distribution 6f Standard Seat Sizee
for the Several (rades.® Fer high seh@als'he lists three seat he:l.ghﬁs as

being the most nacessary:

17 1/4 35%

As typewriting is often teught in the 9th and 10th grades, it may be well
to use Benmettts three chalr height percentages as a rule of thumb for
crdering 27", 28%, and 29% typewriting desks, In additlon, provision wounld

Bqlélarian M, Lamb, Your First Year of Teaching Shorihand Tran-

| —

seription (Cinmcimati: South-Western Publishing Compeny, 1950), Pe 130

38niteraft, Iypewriting Equipment for the Large High School,® gp.
.c_:j_.:i." p“ 165. R ‘ » . -
394 Study of _'lj_'%;wr_i_tgg Height (New Yorks The s,,iew for the Advance~
ment of Management, (no date glvem), 9 pp. -
wﬁgrhm A+ Tonne, '"Egjl_;e_lle L. Popham, and M. Herbert Freeman, Methods
of ‘igge@gg Business Subjects (New York: The Gregg Publishing Cempany, 1949),
p. 02 « s .

ﬂ.Bemw&i: s School Posture and Ssating, ope elte, pe 143.
AzﬁAmariean Soheol Bulldings," gp. gite; pPe R55.
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have to be made for higher desks for the taller pupils if the so-called 30°
angle principle ef the Beparhnexx&v of Agriecultwre findings, mentionsd pre-
viously, is to be falloweds | "

The local situation, e.g., the grades in which typewriting is taught,
the raclal characteristics éi‘feeting bedy build, ete., will largely determine
what heights will be needed, and this factor should be e¢losely surveyed be-
fore ordering or bullding. Obviously, it would be much better te build
taller desks and find that they have to be shortened tham to build shorter
desks and find that blocks or other elevabting devices have 4o be put wnder
the legs in to give the desk additional height. o

Desk-Top Herlking Ares. The length and width of the fized height type-
writing desk fe follow the size of the susller of the adjusteble type-
writing desks, 20" x 32". Since the desk top will be flat, the typewriter
ean be moved sbout to meke werking area avallable for techniques which
require space on either side of the typewriters The 32" length will also
fit in with the standard size of plywood sheots, bub the desk may be
lengthened if desived, or if other desk %top material is %o be used.

No other new er revised standards have to he established for the fixzed-
top typewriting desk. The same standards rigidity, design, comstructien,
and so forth apply equally well to both typss of desks with the adjusta=-
bility feature belng the only majer difference. Drawers are optional.

The Fized-Top Bookkeeping Desk

Desgk~Top Working Area. As in the case of the typewriting desk, there
are conflicting opinions coneerning the various stamdards far the book-
keeping desk. Size of table tep working area is still important as is the
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proper helght of the desk. Regarding the size of the working area ‘Nieholslﬁ
sgys:

In the subjeet of bookkeeping, emphasis has been shifted
from the routine recording of entries to the principles of
accounts and their significance in construeting a set of records
for the guidanee of management., Multitudinous wvouchers, forms,
and blanks longer play a large part in giving instruetion in
this course, No longer is the extra-large ®eommercial desk®
required, with its 1lift top or drawsr space for supplies; and
"rack® on which to lgy temporary blanks, feorms, vouchers, and
files® when not in use. Sueh a desk is wasteful of space and
unnecessarily expensive. A somewhat smaller, flat=top desk. . »
will meet all reguirementse. . »

Since this 1932 opinion of Nichols, then, what is the present trend?
Is his statement still valid? Among those who give dimenslons, such as
Harns,* Selty,43 and Tomne, Popham, and Freeman, almost all refer the
emall individusl desks, Klaus,’’ as an exceptiom, is notalile because she
uses leng commumity-type tables in her recently-built Remo, Nevada, Senior
High Sehooles The following quotation illustrates Klaus?

Since hookkeeping studenis need a large space far suppliss,

the work tables will be 32 inches high, built to give each student

a 4=foot Wy 3=foot warking spaces The long tables will be parhi-

tioned off by a 4~inch partitlon belween the "desks.”

As the cwrrent literature dld offer so little information which could be
used as a basis for the standard of the tep working erca of the bookkeeping
desk, an arbitrary decision will have to be made. This decision will be

based upon the infermation which 1s available, but the major portion of the

43Nichals, "Equipment Needed for a High School Commercial Department ,*
»__E- cito, Ps 230,

MH&I‘ES, OPe _*'G_:_i-j_o,, PPe 217-218.

45Pau1 O. Selhy, The Teaching of Bookkeeping (New Yorks The Gregg Pub~
‘lishing Company, 1945), po 2010

4’6Tenm, Popham, and Freeman, op. ¢iles PPe- 265&66.
471‘(1&135, LPe g_i;;gog Po 34



reliance will be upom the opinions of 891by4‘8 and Olsen.%? |

Selly suggests that approximately 792 square inches of table worlding
area is necessary, but later says that "Space is saved by using a smaller
desk,® He suggests three smaller sizes that are now “widely offered® as

followss v
36" x 20" 720 sq. in.
30m x 22n 660 sq. in.
26" x 21 546 s8q. in.

Olson listed six commereially manufactured desk sizes as followss

328 x 22w ‘722 8. in.

36" x 26" 36 8q. -in.,gVaria'bi@ns
380 x 260 988 sq. in.) of one

32: x gg: ggg 806 -in.)Mamfacturer
) X 720 89, in.

34" x 19" 646 8qe in.

In keeping with the Selby suggestion of a large working area; tut not
up to his maximm of 792 square inches of warking space, the arbitrary de-
eision has been made to have the top area 22" wide and 32" longe This
provides 704 square inches in which to wark and, with the exception of the
three extra-large desks manufactured by the one mamufacturer, is the
approximete maximum of the mamx.fae'hm'ed desks listed above.

In addition to the fact that this arbitrary de@iﬁi@n of establishing
the bookkeeping desk top dimensions at 22" x 32" compares favorably with the
opinions of business educators such as Selby and Olson, both specialists in
bookkeeping, the dimensions ave sound when applied to construction prineiples.
First, the 22" x 32" dimensloms will furnish six bodkkeeplng desk tops from
a stendard 4' x 8' sheet of plywood, and the econcmy ef this typs of planning
has already been pointed cuts Second, this desk size is quite similar to the

483911’3’» The Teaching of Bookkeeping, SPo ey PPo 200202,

AQMjlt@n Co Olson,. "Bookkeeping Equipment,® American Ameruan Busipesg Educatlon

Yearbook, Volume V, ep. gites; ppe. 168-17L.
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typewriting desks mentioned pi*evic)usly, and the similarity mll help create
a type of mass production technique in the sehool shép to speed up production
and help give rise to economy through less wastes

Adjustability. During this study, only one bookkeeping desk was found
%o be adjustable, This one desk was adjustable only by turning extensions
which were fitted %o each of the four legs. It appears that these extensions
would be used only as one-time-e~semester adjustments, rather than as an
hourly change, because of the obvious potential loss of time during the
adjustment process. ‘

Adjustability is evlidently not considered necessary far the bookkeeping
desk, either by the manufacturer or the majority of the educators who make
suggestions for new designs to meet student needs., Whatever the reason for
it, the lack of emphasis seems to eliminate adjustability from the list of
standards for the bookkeeping desk.

Height. The height of the desk camnot be seo easily determined, Writing
height in bookkeeping, as im typewriting, should net be seb by whim. Posture,
comfort, and other factors which affect learning should be considered.

Frem a scientific point of view,,BemettE gives the following rule for
desk top heights

When the pupil is erect, with srms in writing position, the

desk top should be im the plane of the underside of the fere-

arms. o
Perkins amd Gckings‘l quote from W Wo Gaudlll's Spass For Teaching with the
following device for fitting the ehild to the degk:s desk %op is 3/7 of the
height of the ¢hild plus one inch, The Ameriean Asscciation of School
.Administrators52 state the following rules

5OBennett, School Pogture and Sealing, gpe gifes; po <ll.

51 .
Perkins and Cocking, op. eile, Ps 183,
2. .
> ®imerican School Bulldings,® gp. giles; pPe 251,



The height of a flattop desk should be one to two inches

above elbow level of the pupil when properly seated amd with

the arm in a vertical positione If the desk top slopes, the

edge next to the pupil should be a 1ittle lower in propeortion

%o the slope.

The fpregoing references, however, do not give any speeific desk
heights and it is not praciicable to present every student with a spéeial
deske Furthermore, in the case of Caudillts formula, it doss not hold trus
that the sitting height of students éan be agsurately esiimated by standing
height,

Bookkeeping desk heights can be determined by referense o office
standards. Gage »3 says the following sbout height of office deskss

. o sheight of desks and tables is importanmt-—the old standard,

30 1/2%, is recognized %o be too high-—-reduction to even 28"

has been advocated.

Since 30 1/2" was said to be too high, and since the 28" height was prefaced
by the words ®io eveny® the ecorrecht height mgy correctly be interpreted %o
mean some height in between these twe figures.

Gager,ﬂ’ when writing about one of the two first cases of office
furniture and equipment standardization, actually sets a figurss

o « othe height of the dask or %table shall be either 29% or
30 1/4® if fixed, or adjustable between these levels.

The adjustability mentioned by Gager is the same of adjustability which
has previously been discussed--a sort of permanent adjﬁstment rather than

the kind which ean be changed from howr %o howr during the dgy. In sdditiom,
Gager's statement is applied to adulte in the office rather than to students
in the elassroom. Even though bookkeeping is usually an upper division course,
- the adults might tend to be slightly taller tham the students in the school,

5 3Gag:e‘, Office Shandards, Developing Standerdization in the Office and
Principles of Specific Shandardization of 0ffice Equipment, op. gits, Po 19.

Shgagar, ope gites po 27.
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Perhaps the local situation should again determive the heights %o be
used, but sinee (if the suggestions amd plans of this study are followed)
the schocl itsslf will construct the furniture it would be pogsible far
uniformity to be sacrificed only to the extent of providing desks of three
heightss Twenty-eight inch desks could be used for the shorter students and
30" desgks for the taller, with the larger mmber of students being supplied
with 29" desks.

4s bookkeeping is almost always an upper division course, bookkeeping

s

desks are made higher than those for typewriting because of the normal

student growth which would be evidenced in the upper grades. The same pro-
portion of desk sizes decided upon with regexrd o the three sizes of fixed-
top typewriting desks ean apﬁied to the three heights of bookkeeping
desks (25%, 40%, and 35% respectively to 28", 20%, and 30" heights)e It is
agein noted that 1% is better to bulld desks too high, and have to cul them
down, thanm te build them toco low. ‘ S
Sloping Desk Top. Ome other problem which confromts the bullder of the
bookkeeping desk is the question of whether or not t¢ have a sloping desk
tops Bennmett’” believes that any school desk top should be slemting, amd
mach of his writing was directed along the promotlon of thab poimbe Fisk,”
in writing abput junior college meeds, refers to a large flat warkiug
surface « o o Eihieh isj o o oegsentisl for . . .bookkeeping.® _M@Lewyj? urges
the use of flat-top desks beecause that is what the student will use if he

works in an offieces

2%Bemnett, School Posture and Sesting, op. gites ppe 191-213.

%McKee Fisk, "Equipment Needs in Junior College Businsss Edusation,®
The Americam School and Unlversity, Volume XIII (New York: American School
Publishing C Gorpora‘b:l.on, 19415, Po 373.

"MNeleary, ope giles Ps 45
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The deciding facter is probebly that a flat surface 1s essentizl to the
process of bookkeeping as was mentioned Wy Fiske A bockkeeping student will
oftentimes have many necessary items laid out on his desk:s pen, pencils,
ruler, eraser, books, ink, business forms, or the like, A flat surface does
not guerantee perfect order, but it goes a little further toward such a
gusrantee than does the sloped desk which allows items to roll, often to the
fleor. As it is believed that the flat-top desk for bookkeeping is the
better, a flat surface should therefore be a standard by whish bookkeeping
desks are judged. |

Drawers. Drawer space must come up for consideration again, but this
time the advocates of drawers have a better case., Those who recommend locks
for the drawers likewise have good arguments in their favore It must be
assumed, however, that if the opposition to drawers in typewriting desks was
valid, some of those same points would still be valid in the case of book=-
keeping desks. )

‘Klaus5 8 includes drawers in the tables of her bookkeeping room %fo
ascommodate the various sizes @f’ working papers, rulers, and forms with which
bockkeeping students must work. . «* Other wrilters faver drawer space in
the bookkeeping desk, too, and the fact that various and often expensive
printed forms of large and varied sizes are required seems to be another
reason for including theétorage spacee The same problems of lost keys will
plague the teacher, but it does seem wmfair amd perheps unwise to ask the
student to carry and comsequently abuse specialized farms for which storage
space is difficult to secure. Also, waste paper in the drawers is usually
not the problem in the bookkeeping desk that it is in the typewriting desk.
Drawers, although not absolutely essential, may improve the classroom

581aus, op. Slfies Pe e
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teaching, learning, and starage situations, and are therefore included im
the list of standards.

Writing Surface. As yet, there has been no consideration of the writing
surface, and the bookkeeper, embryonie or skilled, does a considerable amount
of writing with either pen or pemcile A smooth surface is necessary to this
kind of study and skill building,

Gage®? mentions ®. . .fwrniture with linolewm or plastic tops® although

Gageréo does not mention writing swrface at all in his list of desk standards.
Mc]'-earyél recommended the use of plastic tops instead of wood (not just a
plastiec covering, but a desk top to be made entirely from plagtie) but his
recommendation was based more upon life expechancy than upon the writing
surface itself, The process of gluing-lincleum or plastic to a desk top,
under pressure, is not a diffiecult task, and it cam be done in the school
shops. _
The matter of the proper type of desk eovering should receive serious
consideration from the school, In addition to providing a high graae writing
surface, the lincleum or plastic top will also provide a surface which is
easy to keep clean and which is most diffienlt to mer except by deliberate
action with a sharp instrument. This study therefore imlﬁdes a suitable
desk top eovering as a standard of the best in classroom h@kkeeping_desf_ks.
Panels. The principle of providing a plywood panel at the fromt and

onr both sides is again mentioned. As Olson 62 gays with regard %o one of the

59Gage, Offlce Standards, Developing Standardization in the Office and
Prineiples s of Speei Specific Standardization of Office Euiﬂen‘t@, ODe @1.1509 Pe 19.

60@ager, op. cit.
61McLeaz'y', OPe ite, Do 45.
620.18011, ope gite, Pe 1‘7@.,



48

manufactured éesks, "o + oit is enclosed in front and on the sides for the
confort of feminine students,® Other standards for the bookkeeping desk are
covered by the general standards which were set down e'ither at the begin-
ning of the chapter in connsction with the typewriting desks.

The Sharthand Desk

In all pmobability there are few sehools, other than the approximately
10 per cent who have ermrollments of 500 studemsé or more,63 who need a sepa-
rate room fer shorthand inétruetion. To order specially built desks for
shorthand elassrooms in the small sehool. which has less than 500 students
might not be econemical if the furmiture is not used enough to justify the
expenditures An exception to this general statement would be the small school
in a business or industrial area which had a steady demand for secretaries
and stenographers. -

There are standards which should be looked for, however, when selecting
ghorthand deskse. If a desk e¢an be found which will serve shoﬂahand learning
to the best possible extent and also be of use in other subjects, that desk
should be used. Otherwise, shorthand mgy have o be taught im e classroom
which was primarily designed for ancther subject. Asccording to the United
States 0ffice of Education enrollment figures given in Chapter II, approxi-~
mately six per cenmt of all high sechool emrellments are in sharthand classes.
This figure would probebly be higher in w‘ban areas, lower in rural areas;
but in few cases would it be significant except in the very large schools.

Desk-Chairs, Lanb%% does ane of the better jobs of deseribing furniture

63Will French, J. Dan Hull,, and Be L. Dodds, Ameriesn High School

AMministration (New Yorks Rinehart and Gompanmy, Ince, 1951}, pe 107,

%amh‘, Your Firgt Year of Teaching Shorthand and Iranseription, op.
gits, pe 125. o



49

for the shorthand robm. Movable chairs with writing arms are asceptable but
not desirable. In fact, in ancther place ,65 it is specifically said that
"desks with slanting tops are not for the shorthand room,® se this would
indicate the inadequacy of most tablet-arm chairs and some desk~chairs,
F13k66 agrees that arm chairs should not be used for shorthard. If adapia-
tions have to be made, however, Lamb recommends the purchase of a few left
side writing arms for the left~handed writers as well as the right side
writing arms.

Height. Most of the other writers who comment on the desk for short-
hand stulents recommend writing surfaces which are not "boo high %o create a
strain en the arm of the writer or too low %o cause poor ‘post'ureo_ Sinee
Lamb has already been referred to as recozmnendihg flat=topped desks, it is
probable that the desk used by the bookkesping classes can also be used in
the shorthand eclasses. The requirements are about the same with regerd o
height of writing surface, and since this is the case, some econamy of cpera-
tion is attained by using the same equipment for more then ome elasse Sherb~
hand, like bookkeeping, is usually offered in the 1lth and 12th grades, thus
serving- students of approximately the same size. -

Co-operative Use of Desks. Some schools use the typewriting desks fur
shorthand and transeription as well as typewriting., The procedwre iz to move
the typewriter fo one carmer of the desk and use the balansce of the space for
writing (this assumes a flatetop desk). New Mexico Highlamds University,
with single pedestal, fized-top desks in the transcription roems, is an
example of a sehool which uses this procedure, and at ope time or ancther
classes in typewriting, shorthand, tfenscmipbion, and office practice success-
fully use the desks. Left-hand pedestals are probably better than right-hand

®Cpick, op. gites Pe 37he
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pedestals if this combination is to be used since it is difficult to work
over the pedestal, and by placing the typewriter over it the studemt can
wark direetly over the leg space.

__i;k_ig Syrfacs. 0f partlctﬂ.ar importence is the writing swface—hard
wood or a linolewm or plastic cwering-—and ‘bhe weed paneling for the fromt
and sides of the desk. No new standards =re neeassary since standards
established for typewriting or bookkeeping desks may apply

The Caloulating Machine Desk

There appear %o be fewer oplnions regarding standards for desks for
office adding and celewlating machines than for other types of furniture.
. Evidence of this lack of decision is voiced by 13a.':-rzlma.':-'t:.67 in the following
quotations

It 1s accepted that the table should provide an offset
section forr the machine; but should it be in the center of the
table or at the right? If at the right, should it be at an
angle to the operater or should the machine set at right-
angles to the operator? What difference should the table have
for :m'o efficient housing in a classroom where operation is
lmi ‘d? * L 4 .

In the model classrooms which were 8ot up at the 1950 Nationel Business
‘Show, pictures appearing in ene business sducation periodical®® show only
flat-top tables foar 'hhe machines. No heights were mentioned fer any of the
furniture in this seurce.

69

Conversely, another business education magazine ° carried an article

67W. S. Barnhart, "Equipment Standards,® Business Education World XXV
(Mareh, 1945), 3524

68‘New York Business Show,® The Balance Sheet XXXIT (January, 1951),
228-230, :
691?.. L. Higginbotham, “How One Sehool District Sclved a Three Million
Dollar Office Occupations Question,® UBEA Farwm IV (May, 1950), 29-30.



51

in the same year in which pictures teaken in an actual school si‘t;uatie;a.
showed office machine desks with a well in the center of the desks The
article did not say that the equipment was new, but the pictures indieated
that it was new and that a good deal of planning had been done--which might
again indicate mew furnitwe. As in the case of the model classroom at the
Nationel Business Show, there was mo indication that the desks were adjust-
abie or that there was an assartment of desk heights.

Height. Meehan'l

lists some of the equipment used in the National
Business Show and gives the height of the desks for caleulating machines at
3_. One commercial manmufacturing company has advertised a metal caleula-
t:i;ng machine aes'k,ﬂ 30 1/2" in height, with a well on the right side far
machines; but in this sowrce there is no indieation as to whether the well
is at an angle to the operater er at right angles to the desk, Should this
he;ight of 30" or 30 1/2" be considered standard? Vinton’? does not think
so:. He sgyss

A great many offices still place eleestrie ealeulating

machines on top of a thirty and a half ineh high desk with

the electric cord across the top of the desk. This places

the machine at too great a height for efficient operation.

Height need not be a serious problem if we use desks with the well in
the center. The adjustable typswriting desk which has been deseribed earlier
will fit the needs of this type of instruetion if a well is desired in the
niddle of the desk top area. Adequate working area is provided, and the

additional feature of adjustability is possible.

7eJames Re Meshan, ®"Obtaining Adequate Faeilities and Equipment,®

American Business Education Yearbook, Volume VIII (New York: The National
Busisless Teﬁ; ers Association and The Eastern Business Teachers Associatlon,

School Equipment News, June, 1950, pe 4.

72@eorge Vinton, ®0ffice Layout and Plamming,® The Jowrnal of Business
Education XXI (March, 194%); pe 39. '
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 Adjustability. Since adjustability does mot seem t¢ be an important
factar as is evidenceé by the lack of emphasis on it, that factor is not
listed as a definite standard, There is little doubh sbout the convenience
of the adjustable deék, however, 1f the principles set forth in the section
on the adjustable -'bypewrit desk sre asecepteds In addition, if the
adjustable typewriting desks are being made by a school it might be the
most economical plan to meke the caleulating machine desks by the same
pattern and at the same timé, providing the center well is aceeptable.

The Machins Wells The only specific standard for the calsulating
machine desks being considered here, then, is the matter of the desk having
a well for the machine %o refst. ine This is important in that the machine 1s
pco%e_cted fran falls; the machine is placed in a more comfortable operating
sitien while the writing position is also mare nearly narmal; and if
ele;-bric maechines are used, the cord may be run through a hole in the well
platform to help prevent accidents caused by the loose or dangling cord which
is run across the top of the desk.

“ The Industrisl Arts Department of New Mexico Highlands University,
thrugh the planning of Vernon V. Payne and Floyd We Kelly, has built maple
eff;’;.ee maéhine desks with a diegonal well at the right hand side. The desks
are 22" wide and 32" long; they are not adjustable but variations are
allawed in the height so that exceptionally tall short students ean be
aeeénmodate& (the 29" and 30" desks will fit most students). These desks
have linclewn covered tops, and they might be used for purposes other than
machines instruction (introdustion to business, payroll ascounting, etec.)
sinée a good writing surface and a working area are provided, Editorially,
it may be observed that wells on an angle and on the right hand side seem to
£it most students. Gasual observation will show that students usually twn
the machines at an angle while using them, and since this appears to be the -
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most comfortable and the most natural pesition, the diagonal well should be
cens.id_ere_d’rin construction planse |

Careful consideration should be given to the width, height, and
carriage movement of various types and brands of ealculating machines if a
well 1s to be useds It is posaible that the cemter well type of desk should
be adjustable to only two pesitiéns ingtead of fowr as in the typewriting
desk, It is also possible that some sizes of caleulating maechines would
neeé a wider well than the one required for a typewriter with a standard

carriage.

The General Purpose Degk or Table

© As defined for this study, the general purpose table ar desk is
different from the individual desk which iz used in bookkeeping or shorte=
hand, It is defined as a desk or table which can be used for group or con-
- ference work; it is also usasble for collating working materials, as a stand
for duplicating machines, and a display table, It is, as the name implies,
& table ar desk which has many purposes and uses. )

:_G_en;er.al purpose desks and tables should be designed and comstructed in
aece_c.'danee with the general standards which were referred 4o at the begin=
ni of this chapter. There is a difficulty, however, in establishing
speéiiﬁ.e sizes far the desks because of the many different uses to which the
desk or table may be assigned.

: Shape of Table. The shape of the desk has achieved no standardization,
either, Today, for example, a school can purchese desks and tables of the
gem;:'al purposs type in several different shapes. Advertised in school
jowﬁs are square, round, rectangular, and trapezoidal desks in varying

dimensions,
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Height standards are a little easier o determine, although the purpose
far which the desk or table is to be used influences height, One office
furniture compeaw?B manufactures "conference tables® in 29" ‘and 30 1/2n
heights. Lilrary tebles usually follow the same height pafiterns.

New Library Tables. The new Oklahoma Agricultural and Medhanical
College litrary has furnished the reading rooms with tables of birch wood,
29" high. These litrary tables deserve special mention because they offer
several new fealures, as mentioned below, and because they are quite new
in furniture design. Edmon Low, Head Librarian at the Golle‘ge, reports that
these tables were designed expressly for the new library and that the design
has since became very popular with other libraries. A recent adveriise-
men'b,74‘ deseribing the new table, sayss

The new apronless table above permits the user to cross his

legs in comfart. There is a alear height of 27 1/2" from the

floor to the underside of the tables. An arm chair may also be

pushed completely under the teble thus saving much valuable floor

space. ' ’ 7

For longer life and utility, the tables are constructed with

a steel-on~-steel grip with the header fastened %o the top by six

méachine bolts into embedded bushings, and the leégs fastened to

the header by fwo machine holis into embedded bushings.

Two shapes are availables The round or 48" diameter table’
shown and the rectangular model which comes in three dimensioms.

Although this new type of desk sould not be built by the majority of
sehodl shops, some schools could experiment with the possibility of con=
structing such a desk, In addition, it is emphasized here because it illqs;
trates vividly the point which was trought out in an earlier chapter, namely
that furniture and equipment standards are not fixed: In this particular
ingtance, the design is radical, but the results indicate that the table
will be one of the most functional classroom tables ever developed.

73§_e;hgpo; Egq uimg nt News, February, 1951. P. 6.
%S_gb_ool Equipm ment News, August, 1952. P. 1.
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- Height. textbook on office management which recommends same form
of _s:handardiza.ticn in office furniture suggests 28 1/2" as "the most com-
fortable height for the grestest mmber of people.®’” Sinee there was such
a little difference between this recommendation and the actual heights
given in the above illustrations, no issue will be made of the variance in
opinion.

Attention is ecalled to the fact that the height which is best for
lihﬁary or conference work mey not be adequate or suitable for a particular
of office work such as collating or mimeographing. An important fact,
however, is that the recommendations and actual observed heights are well

above the older standards of 26 and 27 inches.

Sumary of Desk Standards

Teble III is a sumary of the special standards for the business educa-
tion desks covered by this study. The general standards, listed at the
beginning of the chapter, are in addition %o these special standards.

DEMONSTRATION EQUIPMENT

At the beginning of this section on demonsiration equipment, one should
recognize the fact that there are several ascepted devices which may be used
in the classroom to demonstrate typewriting techniques. It seems relatively
wminportent to choose device as being better than another beeause the
abilities, preferences, physical characteristiés, or personal traits of
individual teachers may be highly important in deciding what is best in a
given situation.

TiLeffingwell and Robinson, ope Gites Po 12.



SUMMARY ~--SPECTAL STANDARDS FOR BUSINESS EDUCATION DESKS

TABLE III

Calculating

. ) ‘ General
Typewriting Desk Bookkeeping “Shorthand Machine Purpose
Name Adjustable ' Fixed=t0p‘ Desk Desk Desk Table
Size of Top 20" x 32% 20" x 32% 22% x 32" 20" x 32v 22" x 32% Optional
20" x 46" " : o
Height 27% 30 274 30 288-30" 28"-30" 29" -30" 29m
Adjustability Yes- ~No No- Ne Optional No
Drawer Space Optional . Optional Yes Optional No Optional
Locks on Drawers Optional Optional Optional Optional No Optional
Front & Side Panels Recommended  Recommended Recomm@ﬁ&ed Recommended Recommended No
‘Fasten to Floor | Optional Optional No fl - No Optional No
Individual Desks or | | -

Group Tablies Desk Desk Desk Desk Desk Table
Flat- or Slanted-top Fiat Flat Flat Flat Flat Flat
Machine Well Yes No No No Yes No
Linoleum, Plastic, Not ‘Not

etco, Top Covering Necessary Necessary Recommended Recommended Recommended Recommended
Banding or Houlding

Around Top Optional Optional Yes Yes Yes Yes
Use of Tablet-Arm or

Desk-Chairs No No No No No

No

9¢



The really imporfant matter is that some method of demonstration be
used in the typewriting classroom. DuFrain,’® Blackstons and Smith,’! and

Whiteraft o

are but a few who list demonstration equipment as a nscessity,
and it is upon the statements of many educators, such as those mentioned,

that this section on demonstration equipment is included.

The Upright Typewriter Demonstration Stand

Height., The wupright, floor model demonstration stand will be con-
sidered first. }Te'nn‘e, Popham, and Freem 79 say, ". . Jusually it is more
convenient for the teacher %o stand while demonstrating. . ." but indicate
no height standards, Whiteraﬂaso gives a height range of between 40 and 50
inches and essumes the stand is adjustable. DuFrain’’ is more definite with
her height standards, which ean be applied either to an adjustable stand or
a fixed~height stand made specifically for ome individual teacher:

The demonstration stand should be high encugh to enable

the teacher %o operate the machine from a standing position,

so placed that the machine ean be seen clearly by all of the

students. . . The stand should be adjustable to the teachert's

elbow height, or a little above.

In arder to get a correct height for the demongtration stand, the

teacher who is ordering the demonstration stand should experiment with a

76115.01& DuFrain, "A Demonstration Stand for Typewriting,® UBEA Forum

77E.- Ge Blackstone end Sofrona Smith, Improvement of Imstruehlon im - -

Typewriting (Second Edition; New York: Premtice-Hall, Ince, 1950), 766-68.
‘ jaﬂhiteraf‘h,, "ypewriting Equipment for the Small High School,® op. eit.,
Pe 159.
79 . L.
. "Tonne, Popham, and Freeman, op. cile., ps 102.
,v laglﬂxiteraft s "Typewriting Equipment feor the Small High School,® op. eit.,
pe 159.

g1 . :
DuFrain, gp. gil+; p. 26.
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typewriter and a platform so that a correct height can be obltained, Earlier
in the study it was mentioned that the Department of Agriculture had found
that there was a lessening of fatigue if %the forearms of the typist were
at about the seme anglé as the typewriter keyboard; >~ DuFrain says in the
above quotation that the relation of the elbow height, when in the type-
writing position, o the teble top is important. Experimentation will help
solvte the question for the individual teacher and is needed if the stand is
not ;J.djustahle because once made, the height is very diffiecult to change.
If only one stand of a fimed-height 1s to be made, and if several different
teachers are to use ity it is doubly important for this experimentation to
be performede

4 personal experience will illustrate the height problem when several
dif’férent. teachers use a demonstration stand which is not adjustables In
one situation, the writer had demomstration stands built %o specificatbion.
In qwjre:.'y classroom, mere than one teacher used the equipment; so a height
of 42“ was decided upon as being the best height for the teachers eoncerned.

Standards for height are not a bullding problem if the school is able
to buy any of the several trands of adjustable typewriter demonstration
stands which are on the market. Obviously, the stand ean be heightened or
shartened to f£it the needs of the teacher.

VFi:mad height demonstration stands will provide ancther problem. If the
stand is to be used by only one individual the height will be determined
by tests on that individual; if it is to be used by several teachers, a com—
promise whieh will fit all of the teachers invol%d’ ean usuelly be determined
by ‘bésts.

Height standards, then, cannot be rigidly established for this type of

®Lanb, Tour First Year of Teaching Iypewriting, op. gities PPe 27-28.
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furniture. A& 42" stand is not high emough for the taller teachers, but 1ift
boxes ar other elevating devices ean be suecessfully used to make the type~-
writer high enough. Teachers who ave six feet or more tall need the higher
equipment.

Stebility. Next to height, probably the most impartant stendard to
seek in & typewriter demonstration stand is stability—the non-tipping
factor. Most educators stress this point, and ome ean easily see its impar—
twcé by considering the high costs of replacement and repalr of damaged
machines, As most demonstration stands of the wpright type have casters on
them; the non-tipping factor is quite important when considering unevenness
of floors, espeecially those made of wood. Typewriters vibrate considerably
when being used, t, and a typewriter which is off balance on the demon-
stration stand might cause the stand to tip over if proper balanee is not
maintained.

—Mob_._iligz-. Mobility is third in Importance instead of second, enly be-
¢ause mé'bilit.y would be of less value if the teacher had undue weorry with
the fhought of the machine and stand tipping over. Fromt-of-the-room
demonstrations are necessary and probably most ecommon, but %he teacher also
ne‘edé to do individual instruction and demonstration at the side of a
studént'e desk and typewriter. The ergument, formerly expressed, that the
student can come up to the front of the room for a personal demonstration,
is no longer heard. It is realized that the teacher oan do & better job
of maiv’iduai ingtrustion at the desk of the student, with the addltiomal
facter of not distwrbing him or o'hher members of the class.

_ggh_egg_. Mobillty and s‘ba’bility are influenced by the correct selectlon
of cesters. It has been found that one of the best casters for classroom
use is the "wobble" or "creeper® type which revolves easily when it meets
obstacles on the flowr, rolls easily without merring the floor, and tends to
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le'v_el; the fuwrniture to which it is attached. Next to the above, a rub.'be_r—
tired caster is probably the bests Both types are considered noiseless.
The selection of the preper type of "c‘a'ster constitutes a standard primarily
because it affects both mobility and stability; the carreet selection can
also help protect the floor. A

Adjustability., Sines several brands of adjustable demonstration stands
are dn the market, the reader may be familiar with such a piece of equipment.

3 DuFrain,®* and A11en®

Bla.cchstone and Smith, show pictures of commercial
makes. The home-made demonstration stands vary in appearance and some are
worthy of notes

001ke® has written of a demonstration stand which was built to mateh
some new typeowriting desks which his schoél had acquired. He made it adjust-
able .in a manner similar to the adjustable typewriting desks which‘a.eeompaw
this study, and was thus able to vary the height to f£it several differemt
teachers. of his main themes was the matter of uniformity between his
eqﬂl;hent and that of the studentss In addition to this upright demon-
stration stand he also used ons of the o¢ld typewriting tables, somewhat
modified, as a demonstration desk with which to give individual demonstr?.-
tionss This demonstration desk was mounted on easters and could be moved

amund the roam.

-made Stands. Nanassy and S‘l;:t'oups.7 gtress the importance of

8:,'lala.czzksrl:¢.me and Smith, _p. gite, po 67.

%main, oPe oite, pPe 6.
8
5H. M. Allen, "The Case for Demonstration S'hands,“ Buginegs Education
World XXX (Junse, 1950), 532.
86Lew:l.s Re Oelke, "Typewriting D onstrat:.on Stand,"* The Balance Sheet
XXXII (october, 1950), &l.

871.01115 Ce Nanassy and Christine Stroop, "Designing the Typewriting
Gég_gsraom for Business Teacher Educa’hion," UBEA Forum VII (November, 1952),
18=20.
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demonstration stands and snggest that teacher training institutions have
both home-made and commercial iypes. ‘A partial picture of one of the home-
made types is shown in the article but the reader can tell liftle about it
except that i't_ apparently consists of a high box-type platform for the type-
writer and nothing else. " _ _ N B

- Sa_:nders88 has a set of detailed diamngs from which a demonstration
stand could be built from either new or used 1/2" pipe or conduii material,
The_;re_risl considerable welding cn the stand, but this could be done at a
slight cost, even if the school had %o hire the work done, It is nob adjust-
able, has a hard-wood typewriter base with & plywsod paper shelf which slides
under the hard-wood base, and can be built at a very low sost. It is not
mobile, but could be made so by minér changes in the design.

This :‘i.mreS"b.:‘i.gs:borg9 has also deSigned a demonstration stand which can
be bullt at low cost. It is n@nmadjusﬁ'e;ﬁle; is one of the few stands which
has any storage space; m@s the "ereeper" type of caster mentioned previously;
and is consiructed with a heavy base to helpv eliminate the possibility of |
tipping, In addition tc being a typswriter demonstration stand, it can be
used as a platform for some kinds of audio=visual projectipx_x eq_uipmentp and
the storage space is large enough to store cans of films, filmstrips, a
filmstrip projector, and other items. Part of the shorage space can be
locked to protest the above-mentionsd equipment as well as such typewriting
supplies as stencils, ribbons, and other costly items.

Typewriter Platform Area. There doss not appear to be any uniformity
in the size of the platform wpon which the typewriter will rest. Ome of the

88Fra.nk F. Sanders, "Demonstration in Typewriting,® The Balance Sheet

XXXI (November, 1949), 105<107, 117.

89John E, Binnion, "Maks Your Owm Demon&'ﬁsramon Stand,® New Mexico
Business Edu@ator XIII (Mar(,h 1952), 1013,
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c@me%'Cial stands has a top of 16" x 16" and another has one which is 15% x
247; of the home-made stands, Sanders uses a 13" x 13" top and the writer,
a 20" x 21" %op. There is cbviously no stendardization or wniformity, and
the pwrpose may determine size. The 20" x 21" size fits a stand which has
storage spaece large enough to accomodate a package of mimeograph stencils
(length) and two reams of standard size paper (width). The others, having
no storage problems, did not require such a large top area. All bubt one of
the commereial models and one of the home-made stands had a folding leaf or
other type of shelf to hold copy for the demonstrator, and the commercial
table which not have it provided a very large table top %o hold both the
typets;riter and the copy. _
There are other sugge.stiezis which have not been discussed and which need
only brief mention. is the use of a turntable, instead of a platform, so
that the typewriter can be turned in arder to point out different features
and to enable one in any part of the classroom to see what is being pointed
.out.go Another suggestion is the belting, or otherwise fixing, of the type-
writer to the platform so the ‘bype’mi'her cannot *ravel® or fall off during
an unguarded moments This latter suggestion ecan also be accomplished 'by
placing moulding around the edge of the platform.to keep the typewriter and
other materials from falling to the floor. .
Suymery. In summary, it seems that there are few real standards for the
upright typewriting demenstration stend. The nontipping feature is very’ |
impoﬁ,ant as 1s mobility, and these should be found in any ‘aceeprl:able stand.
Height, size of typewriter platform, caster, materials from which the stand
is built, storage space, and other features which have been mentioned should

Oz OReynolds, YEquipment for the Typewriting Classroom,® op. eite,
Pe 3 .
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be decided upon by the user who should base his decislons upon sound thought
and investigation of his own situation and needs. |

The Table-Top Demonstration Stand

A second kind of typewriting demonstration stand is the platform which
fits on top of a desk or table to provide a non-permenent elevation for the
typewriter. Most 'Eypeuriting teachers who have been teaching for even a few
years have probably used a box as a substitute for a demonstration stand of
this type.

A box, however, is generally unsuitable for demonstration equipment s |
It may not be the correct height; it may be unsturdy; it may not hold up N
under the constamt vibration of the typewriter; and it may be an eye=-sore
in the room.

Federgl has designed a demonstration stand about which he writess

Various kinds of typewriter demonstration stands have

appeared in many professional publications, but none of these

stands ineorporate all of the following features: rugged eon~-

struction, inexpensive, holds copy with ease, won't tilt, light

weight, and useful outside the typewriting room. Yet, there is

such a stand which can be constructed in a few howrs at a maxi~

mum expenditure of $2.16.

The stand which Fedor refers %o is nothing more than an imverted box
made ofv mehogany plywood sides and a solid maple top. Non-skid rubber
gliders are on each of the four corners to help establish sturdiness, The
des.igner suggests that it can be modified by adding drawers or sheives by
leaving one of the sides open. The matter of helght, since dimensions are
given, is taken care of hy changing the heights of tables or desks upcm which

the demonstration stand is set.

Aresate J. Feder "Build Your Own Typewriting Demonstration S‘t‘.a.ml, :
WEA Porm V (April, 1951), 27.
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The standard of sturdiness is as important in a desk-top demonstration
stand as in any other article of furniture and equipment. ti.ona.lr standards,
such as those mentioned in comection with the wpright demonmstration stand,

magy be applied at the discretion of the user.

The Demonstration Platform

The advocates of demonstratibn platfarms stress the importance of = -
demonstrating in the same position and under the éame conditions as the ‘stu-
dents for whem the demonstration is being conductede The platform allows
this, since it merely elevates a typewriting desk to a position which ean be
seen 'Ehrpughou‘b the classroom. _ o

Green,”? in support of a demonstration platform, writes the following
which indicates that the platform is the best immediate solution for mamy
schoolss ’ N

Suppose you were the who fell heir to a department

that needed a lot of small things. (Most departments in small

schools do.) What would you do after you had taken in all the

shertcomings of the situation? B

Size. She suggests a platform which is 4' x 3' x 8 1/2% in size and
lists such advantages as: effective demonstration of sitting position and
posture; simplicity of comstruction; low cost; and the encouragement of more
demonstration. She also notes the utility factar of its being "just the
right height" for many extra-curricular projects such as school plgys and
fashion shows. .

Disadvantages. There are a few opponents to the platform methed of

demonstration as compared o the demonstration stand er table. Allen,%_

? Helen Hinkson Green, "We Prefer a Demonstration Platform,® Business
Educsation World XXX (June, 1950), 531. |

93Mlen, @o _c_ii;_o’ ppo 532-533°
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a business education teacher and also a manufacturer of one of the commercial
demonstration stands, lists some of the disadvantages of the platfarm slthough
in ell fairness it seems that some of the disadvantages which he lists mgy .
also apply to his own design. He marks the hazard of tripping on the end of
the platform and the possibility of injury in getting up on it or down from
it; he rsuggests thet the platform is a hazard {o fhhe equipment; and he callj_s
attention to the possibility of having the chair slip or slide back too :f.‘ar, |
thus letting the demonstrator fall to the floor. Of special significance _is
the caution he btrings up of laws—civil and insurance liability--which prevent
the use of platferms in some states. This matter would definitely need in-
vestigation if a teacher preferred a demonstration platform.

DuFrain%' further discounts the platform issue of demonstrg:bing ix_n a
sitting position because it is the position the students need %o learn.
Looking toward the future she says:

Possibly at same future time, the idea of the high table for
typewriting while standing mey result in a modified desk for type-
writing students in the schools and typists in the officess A
psychologist suggests that one way to relieve a typist's fatigue
is to have the typist work part of the time while seated and part
of the time while standing, The fulure typistts desk mey be ohe
which could readily be converted from a desk of standard height
to a high tsble 1ike the demomstratien stand, Thus the teacher's
demonstration stand, invented only to aid the teacher while demon—
strating, may give us a clue to a new practice for the c¢lassroom
and offiece.

Actually, the demonstration platform is a worthy device and a recognized
method of typewriting demonstration. The choice between an upright demon-
stration stand, a table~top model, a a demonstration platform depends upon
the classroom situation, amount of funds available, and the mreference of
the teacher. The many varisbles in any school would restrict the setting of

stenderds for this piece of equipment.

Y%puFrain, ope gifies Pe 38



Earlier in the study it was memtioned that there would be no attempt to

design chairs sinece it was very difficult for a school shop to manufacture _

them. There has been considereble research done by educational and gavern—_

mertal organizations, however, and it is possible to draw a selected list of

standards from seme of these studies.

Adjustable Chairse. Before taking up the matter of standards of chair

construction there should be a decisilon made with regard to the adjustable

type of office chair, Many writers and educationsl authorities recommend

the use of adjustable chairs and the matter cannot be overlooked. Saome of

the factors in favor of adjustable chairs are:

10’:

26

3e

be

The student can, if he will take the time, adjust the chair to his
own ngeds. Proper instruction in the use of the adjustments on
the chair might lead to improved student posture during typewriting

clagses.

Since only one style of chair need be bought, this wnifermity will

lead to diminishing repair problems.

‘The unifermity might lsad to improvement in the appesarance of the

IO

‘There would be no need for shuffling of furniture dwring school

hours except in the event of broken parts.

Some of the fackors against the adjustable chairs are:

1,
2,

3e

Adjustable chairs are usually very expensive.

‘Repairs are more frequent en adjustable chairs than on nom-

adjustable chairs.

Students will often plsy with the chair adjustments during school

howrs as well as during the olass session.

Strelght Chairs. If it is necessary to use stralght chalrs instead of
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adjustable chairs, certain standards must be established so that proper
judgment can be used when providing equipment far the classroome The following
selected standards are listed in order of reference and not necessaril_y of
importance; duplications are omitted., The sowrces ars reliable and, in most
cases, .ei-iteﬁa. have been established by tests. |

Gag’095 -1ists these standards:

i.~ Balance of chairs is important for safety and comfert.

é. Upholstery should be kept at a minimm eonsistent with health,

canfort, and meintenance.

3+ Foam rubber padding is better than hair or felt or éther naterials.

Perlcios and Codking™ attack the problem from a slightly different angle
and at least ome standard might not be applicable in all cases (nwnber 3).
The .cha.im

]:_._ -Should be movable,

2. -Should be light in weight.

'3:0. - Should be stackable,

4o -Should fit the user and be comfortable.

5e -8hould promote health and good postwre. '_ o

é. ‘Bhould be finished so as to avoid glare and to reflect light.

Importance of Seating. Leffingwell and Robinson”’ volce the following
epinién regarding the importance of the study of seating:

. While the subject of serrect seating has received 1little
attention in the past, it is now being gradually recognized as a

matter of the highest importance in its demonstrated effect on
the quality and quantity of output.

9sGa.ge, Office Standardg, Bevelg_ing ping Standardization in the Office end
Principles of Smaiﬁ. Stand ardization of Dffice Equipment, ops cit., Pe 19.

%Per}d.ns and, Goeking, ope Cltes Pps 1824184,
97Léffingwall and Robinson, ope glte, ppe 182-184.
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The ahove statement 1s followed with this different, specifie su,«g;gesi::i.em:g8
The flat, hard seat is uncomfertable and the round seat of
the bert-wood chair compresses the under part of the leg to the
groat discomfort of the sitter. The best form of seat is what
is known as the "saddle seat.®
_Aﬁditienal Sources of Information on eatgg The American Association
of School 4 stratea.-s99 made the drawing of proper seating standards which
is shown in Figuwre 1. In addition to this reference, an interested party '
could secure au’bhén_tic information from the following sources, complete
rei“ereﬁee to which ean be found in the bibliography whieh aécompanies the
study::
American Couneil on Education, Specification for Chair Desks.
_A;xxeriean Couneil on Educabtion, Specification for Folding Chairs.
_Hénry E, Be‘nnet'&', School Posture and Seating.

United States Governmezrb, General Serv:.ces Administration Federal
Supply)Service, (auy Federal speeificatims relating to office
chairs

9' eit.

Puanerioan Sehool Buildings,® op. glte, pp. 250-255.
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GIVE THE GHILDREN

1.
Re
3.
be

5¢

Sowrces

FIRNITURE
THAT FITS

- Figure 1

No pressure under the knees o |

Free space back of inside angle of knee .

Room above the thighs

Back edge of table overlaps fromt edge of chair

Low chalr back, open at bottom; support for hellow of back only

-Table top higher than elbow when arm is straight

"American Sghool Buildings,® Twenty-seventh Yesrbook of thé American
Association of School Administrators Chapter XIV. Washington, D.C.:
The National Education Assoeiation, 1949, P. 251.



CHAPTER V
FURNITURE AND EQUIPMENT DESIGNS,
MATERTAL SPECIFICATIONS

The material in this chapter is divided inte eight sections. Seven of
the sections eomtain drawings fer partieular articles of business edueation
furniture or equipment, materiel specifications, and comments o interpreta~-
tions concerning the artieles. .The other section iz devoted to drawings of
the detall work necessary to the furniture and equipment, e.g., drawer con-
struetion, joints, the adjustable typewriter well, etc.

Tﬁe original furnituwre and equipment designs which are included here
are based on standards developed by the study. When a design which is the
prodm‘é of another person or persons is ineluded, that design has also met
the standards develeped Ly the sbtudy, or has been revised to do so.

Attention is again directed to the approach which is a basic part of
the study; this approach is to design sound furniture and equipment which
can be constructed by school industrial arts shops at low cost and with a
minimm amount of equipmentes No educational or woodworking principles sre
sacrificed in order to ashieve the low-cost feature. | |
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Adjustable Typewriting Desk, 20" x 46M

Material Specifications

No. of
Pieces  Description Dimensiong
1 Desk top 3/4“ x 20" x [6%
4 Legs , x 2% x 28 1//"
2 Side top rails 3/4" x 4 x17 5/8%
1 Rear top rail 3/ x 4" x 43 5/8
1 Front top rail 3/4% x A" x 43 5/8%
1 Rear pamel 1//* x 16" x AV
2 Side panels 1742 x 15" x 16
1 Rear panel rail 3/4% x 2% x A3
2 Side panel rails 3/[* x 2% x 17
1/2* quarter=round
moulding 125 linear inches
Typewriter well — Option 1
1 Typewriter platform 1/2% x 14* x 16 3/&"
6 Platform slides 1/2% x 1% x 14 1/
2 Well side psnels 3/4" x 4% x16 1/2%
1 ‘Well back panel 34" x AR x 140
Typewriter well - Option 2
1 Typewriter platform 1/2" x 1,4 3/4M x 16 3/8"
2 Well side panels 3/4* x A" x 16 1/2v
1 Well back panel LIZAE AN AN

Additional Interpretation

Ma'l:erial »

DF Plywood*
Ponderosa Pine
do
do
DF Plywood
do
do

Ponderossa Pine
do

do

DF Plywood
do -
de y
de

DF
Selid Oak**
Solid Oak

le The 29" adjustable typewriting desk illustrated is ouly one of twe

heights uhich need to be mede, the other being 30" in height to the %op of

the desk.

2, Detail drawings show two methods of making the typewriting well,

but 1n each method the typewriter platfarm ig raised or lowered one inch ah

a time, With two desks of 29" and 3" in height, it will be possible to vary

#In this,

; Plywoed as is described in the study.

#MMgy be any other hard wood.

and any other, specification table "DF Plywood™ is Douglas Fir
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the typing heights from 27" at the lowest point on the one desk to 30" at
the highest point on the other.

3¢ The typewriter can be bolted to the sliding platform to help pre-
vent damage which might come if the typewriter fell off the shelf.

4e No drawers are provided in this model. It is possible to build a
simple book shelf or book rack on either side of the desk, below the table
top, for starage purposes.

5 On Option “A" of the typewriter well, the slides on which the shelf
operates should be dado-jointed into the sides of the typewriter well 3/8%
deep. The joint should then be glued and fastened for maximm strength.

6. The panels ecould be 12" high instead of the 16" as illustrated.
This would mean a savings in material cost and would offer approximately
the same amount of protection.

7. A fromt top rall of 3/4" plywood is reconmended beeause of the
added strength plywood will give over the other material used. This addi-
tional strength is needed in view of the faet that part of the fremt rail
is cut awasy to allow for the operation of the typewriter well.
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Ad justable Typewriting Desk, 20" x 32"
With 12" Folding Extension

Material Specifications

No, of
Pleces Description Dimensions
2 Desk top 3/4* x 20" x 3"
1 Folding shelf 3/4* x 20" x 12%
4 Legs AR x 2% x 28 1/
2 Side top rails /4" x 4* x17 5/8*
1 Rear top rail 3/4" x 4% x29 1/8"
1 Front top rail 3/4% x 4® x 29 1/8"
1 Rear panel 1/4* x 16" x 26 1/2"
2 Side panels 1/ x 16" x 15%
1 Rear panel rail 3/4" x 2% x 28 1/2%
2 Side panel rails 3/ x 2 x 17
1/2* quarter-round
moulding 210 linear inches
Typewriter well - Option 1
1 Typewriter platform 1/2" x 14* x 16 3/8"
6 Platform slides 1/2% x 1 x 14 1/4*
2 Well side panels 3/4* x 4* x 16 1/2%
h Well back panel 4® x 4* x 140
Typewriter well -~ Option 2
1 Typewriter platform 1/2% x 14 3/4* x 16 3/8"
2 Well side panels 3/4% x 4* x 16 1/2°
3 Well back panel APz A x1
Hardware:
3 Butt hinges w/screws
2 Shelf brackets
Additional Interpretation

74

Material

DF Plywood
do
Ponderose Pine
do
do
DF Plywood
do
do
Ponderosa Pine
do

do

DF Plywood
do
do
do

DF Plywood
Solid Oak
Seolid Oak

l. The basic construction principles used on this desk are the same as

those used on the other adjustable typewriting desk.

2, One variation in construction is the one-inch overlap of the table
top on the left hand side of the deske This allows room fer the folding

leaf.
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3 Two heights of tables of this type will again provide a four=-inch
span of adjustability, 27" to 30".

Le A front top rail of 3/4" plywood is again recommended for the added
strength whieh plywood will give to the desk because of the depth of the type-
writer well in the fremt top rail.
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Fixed-Top Typewriting Desk, 20% x 32"

erial Specifications
No. of
Pieces Description Dimensions Material

., Desk top 3/4* x 20" x 32" DF Plywood
4 Legs 2 x 2% x 28 1/4 Ponderosa Pine
2 Top rails, side 3/1." x 4" x17 5/8* do
2 Top rails, fromt and

rear 3/4* x 4* x 29 5/8" do
1 Rear panel 1/4" x 16" x 27 DF Plywood
2 Side panels 1/4* x 16" x 15" do
0> Rear panel rail 3/4% x 2% x 29" Ponderosa Pine
2 Side panel rails 34 x 22 x T do

1/2" gquerter-round
moulding for panel
sides 210 linear inches do
Drawer material specifications

2 Drawer fronts (outside,

lapped) 1/2" x 2 3/4* x 12" Ponderosa Pine
2 Drawer fronts (inside) 3/ x 2* x 11" do
4 Drawer sides 1/2" x 2% x 16 1/2% do
2 Drawer backs L/2*x 2= x 10 1/2* do
2 Drawer bottoms 1/4' x 10 1/2" x 15 1/2" DF Plywood
4 Drawer rails x 39 x 16 1/2% )
2 Drawer pulls Optional

Additionsl Imterpretation

1. Since this desk is non-adjustable, at least fowr heights will be
needed for the normal classroom. Desk heights should be 27", 28%, 29", and
30",

2, The desk is shown with two drawers, bul the use of drawers is
optional in the construetion. Separate detail illustrations show drawer
construction, and a section in Chapter VII also deals with this matter.

3. This desk may be equipped with a linoleum, plastic, or other %ype
desk top at a later date, if a covering is desired.
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Combination Subject Desk, 22% x 32%

Material Specifications

No, of
Pieces Description Dimensions Material
i | Linoleum top covering 22% x 32
1 Desk top 3/4M x 22% x 3™ DF
4 legs 2% x 2% x 28 1/4* Ponderosa Pine
2 Top rails, side 3/4% x 4" x 19 5/8* do
2 Top rails, front and
rear 3/4* x 4 x29 5/8" do
1 Rear panel 1/4* x 16" x 27 DF Plywood
2 Side panels 1//* x 16* x 17" do
 § Rear panel rail 3/4" x 2" x 29" Ponderosa Pine
2 Rear panel rails 3/4" x 2% x 19" do
1/2* quarter-round
moulding for panel
sides 215 linear inches do
1/4* moulding for
table top 110 linear inches do
Drawer material specifications
: & Drawer fromt (outside,
lapped) 1/2% x 2 3/4* x 2" Ponderosa Pine
1 Drawer fromt (inside) Yt x x 20" do
2 Drawer sides 1/2" x 2% x 18 1/2" do
1 Drawer end 1/2% x 2 x 19 1/2* do
p | Drawer hottom 1/4" x 19 1/2" x 17 1/2* DF Plywood
2 Drawer rails I*x 1% x 18 1/2% do
1 Drawer pull Optional
Additional Interpretation

1. Hlnouldingahouidbe glued, nailed, and sanded around edges of
desk top. The top edges of the moulding should be rounded, and the corners
mitred.

2. The large drawer is optional, Detail drawings illustrate the drawer
construction, and Chapter VII has a section dealing with drawers. The drawer
was made this size to fit storage needs of the bookkeeping student as dis-
cussed in Chapter IV.

3+ A linoleum top is illustrated, but other materials mgy be used.
Linoleum was chosen because it is inexpensive.
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No. of
Pleces

NHN DN

[y

Computing Machine Desk, 22" x 3R2"%

Material Specifications
Deseription Dimensions
Linolewm top covering 2. X320
Desk top 3/4% x 22" x 32%
Legs Nx 22 x281/0°

Top rails, side
Top rail, rear
Top rail, front
Rear panel
Side panels
Rear panel rail

Side panel rails
1/2" quarter-round
moulding for panel

gides

1/4* moulding far

table top
Machine well

Platform (shaped)

Side panel gahaped
shaped

for machine

Rear panel
M
well (total)

Half-round moulding
for outside of

3

machine platform

3/ x & x19 5/&
34" x 4* x 29 5/8°
34 x 4* x 29 5/8
1/4% x 16" x 27"
1/4* x 16® x 17"
34" x 2" x 2™
3/ x 2% x 19"

215 linear inches
150 linear inches

3/4* x 18" x 220
34 x 3 3/ x 00
/4® x 3 3/ = 7 1/

1/4* z 1° x 40"

16 linear inches

Additional Interpretation

Material

DF Plywood
Ponderosa Pine

do
do

DF Plywood
do
do
Ponderosa Pine
do
do

do

DF Plywood

de

do
Ponderosa Pine

do

1, :hemhinedeskhaaashapodmchimmnuhiohmqmesamat

deal of detail work,
construction will not be difficult.

2, The machine platform in the well will be set into the side and back

Made in quantity, however, with templates or jige, the

pleces by a 3/8" dado joint; glue and fastening devices will be used to hold

the joint solid.
oan be used to give added strength.

In addition, glue blocks which are reinforced with screws

#Adapted from a desk designed by Vermon V., Payne amnd Floyd W. Kelly.
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3. A piece of 1/2" half-round (or other) moulding is placed on the open
side of the machine platform to help secure the machine.

4e A two-inch heole in the rear of the platform is to provide an opening
for electric power cords from the machines.

5¢ The overlap on the fromt of the platform provides extira space for
machines of differing sizes, shapes.

é. It is very important to anchor the side and rear walls of the
machine well to the top of the desk and to the front and rear top rails.

7. Linoleum covering is used to provide a cheap, good writing surface.
The desk has 1/4" moulding on all sides, including the inside of the machine
well. The moulding should be glued, nailed, and sanded; the corners should
be mitred.
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Upright Typewriter Demonstration Stand

Material Specifications
Noe of
Pleces Description Dimensions Material
& Sides of demonstration
stand 3/4" x 10® x 41 5/8* Ponderosa Pine
1 Back for stand 1/4® x 19 1/4* x 39* Masonite or
other material
2 Top for stand 3/4* x 10% x a° Ponderosa Pine
2 Paper table for stand 3/4* x 10% x 11" do
10 Shelves for stand 3/4* x 10% x 19 1/4» do
2 Front and rear panels
of base e x * x 18 1/2® do
y4 Base supports 2 x A0 x 18 1/2" No specifications
2 Knobs for doors No specifications
4 Casters Creeper type
4 Cabinet hinges for doors No specifications
3 Butt hinges for paper

tahble
(one of the following)
2 Butterfly supports for

No specifications

paper table 3/4* x 2* x & Ponderosa Pine
1 ﬁm-‘type support for
paper table 3/4* x 2 x 14 1/2* do
&
x Folding table-leaf
support Metal
Additional Interpretgtion

l. This demonstration stand was originally designed far constructien
from cheap or scrap material, It was thought that either paint or a chesp
material for covering could be used, along with the cheap materials, to make
a first-class outward appearance. Of course, sarap materials do not have to
be used.

2. Two types of braces for the folding extension are showm.
type of paper table would be a sliding shelf whiech would fit under the %able
Still another type would be a folding table-leaf suppert similar teo

Another

% OPe



that previously shown on the adjustable typewriting desk.
3. The closed storage space is shown without a lock on the doars.
This is optional.
4e Creeper (or wobble) casters are shown. These are desired over
other types.
5 The inside dimensions allow for storage of such off size items as
packages of duplicating stencils, legal size paper, etec.
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Table-Top Typewriting Demonstration Stand
(Closed Type)

Material cifications*

Noe of
Pieces  Desaription Dimensions Material
: 4 Top far demonstration
stand /4" x 17 1/2" x 23 1/2" Maple
2 Sides to stand 1/4% x 11* x 17 1/4* Mahogany Plywood
2 Sides to stand 1/4% x 11% x 23 1/4* do
4 Corner braces ™x IV x 1I% Optional
4 Rubber glides 3/4* -
Brass screws 1x8 —

tional Interpretation

1, This is a reproduction of the original design submitted by
Laddie J. Fedor, It is, in fact, little more than an inverted box.

2, The article fram which this design was taken stated that the height
of the demonstration stand ecould be adjusted only by changing the height of
the desk on which it is placed.

3. Bracing at the four cornmers gives the stand stability, provides a
solid base for the rubber glides or feet. The rubber feeit help fix the
demonstration stand and hold it steady.

#These are the specifications listed by the designer, Laddie J. Fedor.



Table~Top Typewriting Demonstration Stand
(With Shelf Space)

Material Specifications

No. of

Pleces Description

¢ ] Top for demonstration
stand

Back for stand

Sides for stand

Shelves for stand

Braces

Rubber glides

MDD

Dinmensions Material

3/4* x 17 1/2% x 23 1/2" DF Plywood
do

1/4* x 11*  x 23 1/2*
1//* x 10 3/4* x 17 1/2" do
3/4% x 17 1/2% x 23* do
iz 1w x 17 3/4* No specification
3/4* -

Additional Interpretation

l. The above specifications are for an adaptation of the ariginal idea

submitted by Laddie J. Fedor, altered with the purpose of putting some of the

waste space to use.

2, Storage space is provided with the use of a bottom and a mid-shelf
of 3/4* plywood butted to the sides and held in plase with screws and glus.

The space at the top is less than that at the bottom.

3. As in the original design by Fedor, the height is adjustable only
by changing the height of the desk upon whieh it is set.



Typewriter Lift Box

Material Specifications

Noe of
Pieces Description Dimensions Material
1 Top for 1lift box 34" x 12 1/2" x 12 1/2» DFPJywood
2 Legs or sides for box Y x 21/ x12 1/2%
Rubber stair-tread
material 3/ x 25*

Serews as needed

Additional Interpretation

l. This simple lifting device for elevating the typewriter was designed
by personnel of the U. S, Govermment during World War II. Lift boxes of three
heights are neededs 2", 3", and 4".

2. Legs—or sides——are butted on the typewriter platform, glued, and
held with screws.

3. Rubber stair-treads are placed on the botitoms of the legs to pre-
vent slipping, help deaden the sound.

4e The Department of Agriculture suggested soundproof Homosote
material for the top although 3/4" plywood is acceptable.
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CHAPTER VI
CONSTRUCTION STANDARDS

THE TOOLS

When this study was planned, one of the original purposes was %o design
furniture which could be bullt with the tools which are normally found in
the industrial arts shop rooms of even the smallest of high schools, Every
effort has been made to keep that concept in mind.

Other than common hand woodworking tools such as back saws, planes,
squares, and the like, the only special pleces of equipment needed for this
eonutrﬁction ares

1, Eight-inch ecircular table saw with accurate guides which will

dado, miter, ete. A tilting arbor is desired.

2, Drill press equipped with mortising attachments.

3¢ Small 4= to 6-inch jointer.

4e Electric belt sander.

Actually, only the first two items are necessary, but better and
faster work can be done with all of the tools, and for any kind of mass
production work it is apparent that the jointer and sander would be desir-
able. The first two of the above-mentioned power tcols are necessary for
acourate work and interchangeable pleces. It is thought that these four
power tools are common to the majarity of shops, large or small.
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THE TABLE TOP

Ihe Use of Flywood

Use of plywood for the tops of the desks was decided upon after a care-

ful consideration of the appesrance of the solid type of desk top when

weighed against some of the factars which were in favar of plywood. Actually,

appearance was the only major factar in favor of the solid type construction

although the swrfage life of a hardwood desk top is alse important.

Some of the advantages of the plywood desk top ares

1.

26
3.
e

.5‘
6.

- The solid tops require much more hand werk

a, the pieces which mske up the top must be joinled, glued,
doweled, plened, sanded, squared, filled, ete.

be plywood needs only to be cut to the desired size.

-4 s0lid hardwood desk top is mare expensive than the softwood

plywood top.
- Plywood is colloquially called, "pound for pound, the worldts

strongest material

. Plywood has a high resistance to splitting.

Plywood has a high resistance to warping.

- Plywood cen be ordered in sizes nearer to actual needs. It 1s

offen necessary to accept random lengths in solid wood culs, thus

ereating a posgibility of waste.

Softwoods and Hardwoods

It is a common fallacy that all furnitwre should be built from the class

of materials usually called ™hardwoods.® The reference o soft-type weods

lezis Ho Meyer, Plyw ‘What Tt Is—What It Doeg (Wew York: MoGraw-

v r00d
Hill Book Company, Incs, 191;7;, Po Al.
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in plywood means only that the plywood is mads from a tree of the conifer
family. In a way, this changes ewr ordinary comseption of the %erms Whard®
and "soft® since some of the conifers are harder than scme of the softer
hardwoods.” Table IV besrs out this statement.
Cost of materials is a matter of importance in this study although it
should not be the main peint of issus., Equally important is durability,
the ease with which the material ean be worked, color, and availability of
materials. Bearing this in mind, D@uglas Fir was chosen as the typs of ply-
wood to use for the desk top. It has the following factors in ils faver:
le Douglas Fir is a conifer which is available fer purchass in almost
all parts of the United States, even though it is a produst of the
Far West.
2., Douglas Fir has an index hardness of more than some of the "hard-
woods® e.g., poplar, magnolia, and chestmat, and it has & hardness
almost as great as some of the varieties of gum and of sy@am@pfe..g
3, Beesuse of its volume of pmdwztibn,, it is inexpensive.
4o Douglas Fir is easy to work.
‘5, Douglas Fir is light in colar, takes a good finieh.
Douglas Fir was chosen for the desk tep becsuse it offersed a gonbination

of hardness snd inexpensivensss without sacrifice of sny standards.

Grades of FPlywood

I% is necessary to define the grades of plywood which can be bought
because there are different grades and because sonstruction would vary
according to the different grades. It 318 slseo of interest that the Douglas

2Ibid., p. 130.

2Ibid., p. 220.
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TABIE IV
COMPARATIVE STRENGTH OF SELECTED Woops®

Comgaratlve Composite Strength Valuegl

Wt. Per Compressive Shock
Cu. Ft. (Air-dry) Bending  Strength Stiff- Hard- Resist-
Hood b, Strength  (Endwise) mess mess ance
Douglas Fir 34 90 107 141 59 g1
Ponderosa Pine 28 65 69 112 41 58
Magnolia 33 61 62 126 31 54
Basswood 26 61 62 126 31 34
Birch 43 106 98 174 86 171
Tupelo Gum 35 & 87 127 78 a2l
Bed Gum 34 86 Ky 134 60 299
Mahogany 46 (No other infermation listed)
Maple L, 114 106 178 115 138
White Osk 48 102 % 152 108 127
Welnut 38 ‘ 111 113 167 88 124
Poplar 28 m 68 135 40 58
Chestnut 30 68 70 1i2 50 69
Sycamore 34 74 76 129 64 78
Ash 42 110 106 161 108 139

8 Tye types of wood recommended for use in this study, plus hard woods
comonly used in furnitwre construection.

b ugee United States Depertment of Agriculture Technieel Bulletin 158.
Figures represent comparative indexes weighted accordlng to the estimated
relastive importance of their various components.

Source: Louis H, Meyer, Plywood, What It Ig—What It Does. New.Yarks

MeGraw-Hill Book Gampany, Inc., 1947, P. 220.

Fir Plywood Association, a non-profit organization, worked with the United
States Depariment of Commerce to set up Commercial Standard GS 45-48 (as
amended) for Dougles Fir plywood, thus insuring a high degree of uniformity

for the protection of the buyer.*

"lbid‘. s Pps 108-109.
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First in this process of understanding plywood is that there are two
types of Douglas Fir commercial plywood, intericr amd exterior. Thesé types
refer mainly to the moisturs resistance of the glues which bond “the plies to~-
gothere The interior type is the type usually used in furniture bullding;
the exterior type for permanent exterier use.

Next are the various grades of interdor type plywood. These are as
follows, wi‘kh Table V showing actual plywood marketing speclfications.

Grade "A" (Sound) This plywoed is sanded and free from all open.

. surface defects.

Grade "BY (Solid) This plywood is sanded and has sll surface defechs

p_é.tehed |

Grade "C" (Exterior Back) This is plywood which has scme surface

imperfections. Its serviceability is not impaired.

Grade "D" (Utility Baek) Similar 'lm Grade WCW exeeph larger and more

numerous imperfecticns are permitted up to a certain maximum.

Tﬁe correct understanding of the varicus grades of p”is important
because in this study two different grades can be useds A-B; Int. (Sound/Solid,
Interior) will be used on the typewriting desks. This presents & sound, sanded
top for a smooth writing surfaces é. solid veneer bottom side w:ﬂ.l not require
banding or moulding in opder %o hide a defect such as would be found in Grade
NCY. or Grade "D.* In the other desks vhere a linclewm tep will be u.sed, ¢-D,
In_t. (_Shea'bhing, Interior) is sufficient becauss the linolewm %top and the
banding will hide any defeects which would appear on the top or the edges of
the desk.



TABIE V

PLYWOOD
INTERICR TYPE GRADES—MINIMUM QUALITY OF VENEERS

Trmer A3ditional

Grade  Tace Back Plies® _  Limitations
A-4, Int. (Sound 2 A A D
sides, Interior) (Sound) (Sowrd) ©  (Utility) Sanded two sides
A-B, Int. (Sound/ A B D
solid, Interior) (Sound) (Solid) (Ttility) Sanded two sides
A<D, Int. (Sownd 1 A D D
side, Interior) (Sound) (Ttility) (Utility)  Sanded two sides
BD, Int, (Solid 1 B I D
side, Interior) (Solid) (vtility) (Utility)  Sanded two sides
G.-,-D, Int. (Sheathing, c D D ‘Unsanded grade.
Interior) (Ext. Back) (Utility) (Utility) No belt sanding
‘ : permissible.,
B-B, Int. (Conarete B B ¢ | Edge_-sealea and,
form, Interior) (S011d) (So1id) (Ext. Back) unless otherwise
’ (A1l inner specified, mill-
plies) olled.

Sanded two sides

A-A, Int. (Door A A D
panels, Interior) (Sound) (Sound) (otility)  Sanded two sides

o

a RExcept center ply of panels with 5 or more plies.*

Sources Louils H. Meyer, Plywood, What It Is—What It Does. New York:
MeGraw-Hill Book Gompany, Ince, 1947, P. 11l.

Buying Hintg

It is often posellble to save momey on the purchase of plywood, either
in the inltial cost or through eliminati.on of loss and waste. Some of
these hints which have been dlscovered ares ,

le Centrectors often use exterlor plywood for temporary purposes and

would be able to supply used material to the school at a neminsl



e

3e

A

98

coste It is conceivable that slight variations im the standards
could be allowed, if necessary, in order %o taks advantage of this
source of supply. Linoleum or plastic tops and banding would
cover any marks of use.

It is possible to order plywood inm sheet sizes other than the size
mentioned previocusly, the 48" x 96" sheet, Usually this requires
special order, but & study of the plans ineluded in this study
will show that the 48" x 96" sheet would be necessary for some
desks whereas a 60" x 96" sheet would be better for other desks.
Priees for speeial orders and special sizes would be a determining
factor, but same of the other mamfactured sizes which mé;y e
secured are widths of 30, 36, awd 42 inches and lengths of 72, 84,
108, 120, and 144 inches.

On the fiwed top desks which have linoleum or plastie writing
surfaces, it is possible %o uss serap strips of plyweod which
have been securely fastened together. This, instead of the use
of solid pleces, would eliminate some waste since the cross banding
process unique %o plyh@ mekes it so strong that there would be
little, if any, warpsge or loss in strength.

One other hint of possible savings would be in the use of second-
band flooring which is already grooved for joiming together. This
type of'ma"berialo which can usually be bought st a very low sosh,
is gererally seasonsd to such an extient that warpiog is not an
important possibility. Fuwrther, by using this fleoering for the
table tops which are to be coversd and bandsd, there will be wno

loss in appearance.



OTHER WO MATERIALS

Ponderosa Pine was seleclted as the type of wood to be used for the
balance of the construchion. It furnishes the following characteristics
which are of impertance %o the type of shop construction which is fellowed
in mest schoolss

l. Ponderosza Pine has 'generally miform smooth grain.

2. Ponderosa Pine is light in color which will add to the appear-
ance of the furniture which is to be manufactured; it will blend
in with the Douglas Fir plywood tcp; and it meets the standard of
lightness of color which is specified far school furniture.

3. Ponderosa Pime has émellen‘b woed-rorking preperties; is easy te
finisgh. 7

It is also important fio stress the uss of Pemderosa Pime over other
types of pine. These fastors which are feund in other types of wood can be
guarded against through the use of this specific spesiess - N

l. Some pine woods have a tendensy te "bleed" sap through small duchs
in the wood. This "bleeding" sometimes oceuwrs after the wood has
been finished.

2. Some varieties of pine have a great mumber of small knots dis-
persed throughouf the cuts, If these knets are eliminafed entirely,
there is a large amount of waste of materisl; if the kuots are noi
eliminated, there is a logs in appearanse, and a possible loss in
strength of material,

It is desirable to use a good grade of lumber in the construstion of
furniture. An inspection of the materials in the lumber yards where the
school is located may reveal acceptable random lengths of the eorreet dimen~
sion Ponderosa Pine of a lower grade than would ordinarily be pm;@ihased,

Grade "B or Better"™ is the grade recommended for this type of construction,
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however, Humt® mentions the fach that at least ons sewrse of school lumber
supplies will provide leg stock in 845 conditiom for only five cents sdded
cogt per leg. This possibility is worth serious consideration; especially if
the local sources of supply cannot provide acceptable material which ean be

used as is, or at least with a minimum ameunt of sawing and resurfacing.

WOCDWORKING FRINCIFLES
Joints

A study of the drawings of the furnituwre designs will show that all
desk leg joints are the mortise and tenon type. This joint gives & maximum
amount of strsngth to the construstion, and with the use of the power fools
mentioned in a previous seetion, at a minimum of effert.

Any good woodwarking mamual will iilustrate proper procedures, so thers
is no use to go inbo detall in this study. Oznly a few of the imporbamt
principles about the joints are mentlonsd here te substamtiate the designs
offered in the studys

Hjor'bhé lists thege pointss _

lo Make a layout for the drill press so that all mortising will be

aseurate and uniform; perts will be imterchangeahls.

Rs TUse (or make) a temoning jig for a eircular saw and out all

rails al.’ike‘_ and at the some time te £it the sbove-made murtissd
stocks

3¢ A blind mortise and tjenon joint ean ke strengthened hy the use

of a dowel pin.

5DeWiiz't Hunt, A Manual Mamzal far Hand Woodwerking (Revised Edition; Oklshoma
Citys Harlow Publishing Co C@rpcratmng “19437, pe 113

é’Her'lmaza Hjorbh, Principles of Woodwerking (Milweukee: The Bruce Pub-
lishing Company, 1946), pp. L84=199,
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Douglass and Roher‘h57 set these s'band_ardss

1. Joints should be well=proporitioned.

2. The tenon should be not less than 1/2 the thickness of the stock.

3. A1l joints should fit snugly. The wood surfacss should be elose
together if the glus is to held firmly.

4o The wood surfaces should be rough to get the maximum strength from
the holding power of the glue.

5« It ie necessary ﬁo use good glue in jointa.

Hun‘bg addss

1. Always leave as much as 1/2 inch if possible at the top of the leg
so the mortise will not weaken it.

2: Working drawings often lsave the length of the tenons to the
judgment of the workman.

3. 1% isn often not necessary o have shoulders on all four sides of
the tenons When the rail ig at the top of the leg, there dess not
need to be a shoulder on the top of the rail.

4e Tenons should be mitered to fit faee to face at the meeting point
in the leg.

These are a fow of the accepted standards for maklng moriise and

tenon joints. Of major imporiance is that the construction follow some

accepted standards and that the workman or workmen be allowsd certain eplions.

7. B. Douglass and R. H. Robertas, Modern Projects In Woodwerk (Wichita,
Kansas: McCormick-Mathers Company, 1935), pe. 14.

aﬂun'h, p_po -Q!iﬁag ppo 99 ff-



Panelg

~ In Chapter IV it was mentiomed that pawels were a necessary standard
and that they served two purposes: strength to the construction, and sitting
confort for the feminine students, Both purposes are important. |

In the accampanying designs, 16" panels were shown in the draxﬁngs. I%
would be possible to use 12w panels and achieve satisfactory results with a
lesser cost; anything lessg tham 12" would probably not be acceptable, 1/48
Ponderosa Pine plywood %o match the leg stock is recamuended. _ _

The panels are o be rabheted into the top axd botbom rails bub neh
into the legse. This will provide strength to the desk at a minimum of extra
work since the rabbeting can be done on the circular table saws In addition,
thls operation will help %o keep the panel from warping. One-fourth imeh
quarter-round moulding is to be nalled to the panel amd the leg étock to
complete this design and provide for the hest eppearance. 7 o

The bottom rails are also %o be of Ponderosa Pine and mortise and temn
joints are recommended. All of this ean be done with the use of the power

tools.

Bracesg

It is pmbahle that braces are mot essentlsl %o many of the designs
presented here although some brasing can be used, especlally where machine
wolls mey weaken the structure., Attention ls called to the use of the ply-
wood side and enél pansla for theée wells, a.mi in all cases 1t is folt that
the use of the plywood will provide added strength to the desk.

The suggestion of Hunt with regard tec lceal werkman options is repeated
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here since this may be a detei‘mining factor in the use of braces. Braces

made from perous wood are also recommended.

Glue

~ Sinece there are a great many types and brands of glues on the market,
this study is using the recommendations of the various Federal Supply Service
spegifiqatiens.lo These standards have been set up and tested by govern-
mental testing labaratories. One section reads:
Section 3.1.3
Aninal. Glue, Federal Specification C-G-451. All assembly
joints, glue blocks, bullt-up stock, and lumber core
assenbly.
Casein Glue, Federal Specification C-G-456. A1l assembly
joints, glus blocks, built-up stoek, lumber core assembly,
and plywood 1amination of drawer bottoms, dust bottoms, and
case backs.
Urea-Resin Glue, Federal Specification C-G=496. All assembly
joints, glue blocks, built-up stock, lumber cere assembly,
and plywood lamination.
Either hot or cold glue of a good substance and which meets government

specifications is acceptable.

Securing Desk Tops lo Ralls

Metheds of fastening desk tops are varied. It appears that no one

method 1s universally used or approved sinece one of the Federal Govermment

9C-heney, op. cite, pPs 73.

c]Far example:
General Services Administration, Federal Supply Service, Federal
cification AA-T-108, Tebles, Wood, Executive Office, Sect:.on 3e1.3
ZWashington' chermnent Printing Office, 4 October 1951), p. 2.
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specification pamphlets said only that the desk fops should be secured with
screws or sultable metal fastensrs.

Hunt'® illustrates six methods of fastening tops on tables and desks,
and since it appears that all are a@eqp‘table there is nc need %o pick one

of them as being the best method.

Primers for Douglas Fir Plywood

Unless properly prepared=-and this can be gaid of any wood=—douglas Fir
may present finishing difficulties. Cerkain seasonal cute are subject o
grain raising and a priming coat has "be"en prepared especially for Douglas Fir.
Firzite and Rez are examples of commercisl clear resin sealers which
are used as priming coats. The use of these special preparations does not
entail any additional trouble or expense since they replace amy other type
of primer, and peneirate imto the wood to hold the fibers solid. Finishes
can be applied to these ?rimar coats the same manner as they can be

applied to other primez*ﬁ.lB

Sawing Plywood

Best results in sawing plywood are obitained by scarix;g ‘the plywood panel
with a sharp instrument before cutting is begun. A fine knife mark aleng
the line where the saw will cut the wood will reduce the po&sihiilitj ‘@f
chipping along the edges. |

11Genaral Services Administration, Federal Supply Service, Federal

Specification AA-D-198, op. gili., Section 3.2.3, p. 4.
12wt gpa cite, ppe 130-132.
13Meyer,,_gg. citey PPe 6667, 134.
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» This precaution will lessen the hand work involved if the elfiippgad
places are to be filled and sanded tefare finishing work is done. It will |
dlso lessen the possibility of clothing snags or tears caused by the chipped
edges if they are to be filled and sanded.

Drawer Constructien

There are several types of aeceplable drawer construction standards
and three Wpes have been shown in the dvawings in Chapter V. In additlon
to those drawings, the following variations are listeds

Drawer bobionss

1. "Bottoms should be 1/4% set in grooves fromb and back and
reinforced with glue locks."* (It 1s noted that the bottom is
not rabbeted into the drawer sides.)

2. PBottom is always fitted inbo grooves in front and sides bub
extends owt under back same distance as sides. Drawer should be
put together and glue allowed to sét. Then bottom iz slipped
into place and na‘iled.“m

Only two other suggestions with regard %o the censtruction of desk
drawers need be mentionsd. Douglss and Roberts'® polut oub that ™it is
usually best to make the hack of the drawer sllightly narrower than the
front..." so the drawer will slide mare easily without bindlng, Lapped
fronts are recommended by Ghemyw because of the easier £it and the betler

resistanee to dust seepage.

Lceneral Services Administration, Federal Supply Service, Federal
Specification AM-D-198, op. ¢its, Section 3.2+6, pPo 4.

ISHTmt s Q.Eo Qé-jl’o, Pe 138.
16Douglass and Roberts, op. gile, p. 13.

Tenensy, op. gite, p. 17.
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LINOLETM CR FLASTIC TOP COVERINGS

~ Either linoleum or plastic coverings are acceptable for desk top writing

gt;rf';ftaces. The Federal Government lists specifications for linoleunm desk

'l:ep518 but does not have any standards for plastic desk top coverings listed.
Various school journals carry advertisements of plastic surfaces which

can be purchased either in sheets cut to dimension, or surfaces which can

be bonded te the present desk top;, In mest instances, the life of the desk

top would be extended, but the cost of the tep would alse be greatly inereased.

There are certain types of plastic surfaces which are almost impossible %o

mar or scrateh, and this is not true of linclewm ar wood writing surfaces.
Again, locdl decision will have to be made, but lincleum surfaces are

shown in the drawings since linolewm is the least expensive surface.

18General Services Administration, Federal Supply Service, Federal

Specificetion LLL-L=354, Linolewm: Desk Top (Washingtons Govermmend
Printing Office, 12 April 1943, .



CHAPTER VII
MODIFICATION OF EXISTING FURNITIRE AND EQUIPMENT

Certain modifications ean be made to existing pieces of furnitwre to
make them meet modern classroom stamdards. Any discussion in this study of
modifications has to be done in a very general wgy, though, since the design
of the old ,gﬁrniture and the needs of the new furniture have to be known

before specifies ean be stated.

Making Individual Desks
From 014 Style Desk-Beats
From the old style desks such as the types placed in rows, it is
possible to adapt certain makes and styles to provide modern individual desk
and chair cambinations. This is done by removing the desk box from the frame
and installing U-shaped metal tubular legs on either side. Certain brands
of this old furniture also have seats which can be dismounted and equipped
with tubular metal legs to match the individual deske If the seat canuot be
adapted in this mamner, it is necessary to provide some sort of chair.
This particular type of modification is not very expensive and the work
can be done in the school shops. Far further information and names of mamu-

facturers, see issues of educational periodiecals such as The School Executive.

lﬁ;g School Executive is published monthly at Orange, Connecticut, hy
the American School Publishing Corporation.
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Extending Legs of Pregent Desks

- If individual desks are too low, and this is quite often true in type-
w:_rifain_g cI_Lassrooms which aré equipped_ with the old style »"ty'pewriter tabl_e,"
_it‘j.s possible to raise the desk top height by certain leg extension modifi-
cations, Some of these extensions are not practical. |
‘ Some schools have attempled to raise the desk heights by placing a
‘ framé_ sround the bottom of the desk, With this system, a M x 2", 2" x 2",
A" x 3", or 2" x 4" was placed around the bottiom of the désk, the legs resting
on and fastened to the frame. This did improve the desk in so far as the
height was concerned, but the framework had the 'tendency 'b; eventually assume
'taheb characteristics of the rockers on a rocking chair, and a new hazard was
createds In addition, j’anitorial service was made more difficult since the
tables had to be moved in arder for them %o be cleaned under.,

In an alternative method devised to help meet the custodial problem
mentiéned above, extensions were placed only on the sides of the desks.
When the extensions were made on the side from leg to leg, the rocking action
was made even worse and the danger of the typewriter and desk tipping was
| increased; when the extensions came out past the legs, the tipping danger
was decreased but a new problem, that of students or teachers tripping over
the extensions, was added. S

Individual leg extensions have been designed and»are' now available from
Gonnnercial concerns. Ome of these is an individual serew-type platform
which fits on each leg. This platform can be screwed up or down to adjust
the height of the table, but it is not possible tc,; determine easily if the
platiforms have been e:;lj.ended equally or if the table is level.

Another of the comercial extensions is a metal box-type shoe whieh
fits over the table leg. The shoe is long enough %o allow for small wooden
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squares to be placed inside amd increase the height by as much as four inches,
a half-ineh or inch at a time, depending upon the number of the blecks which
have been used.

| Both of these types of leg extensions ean be added by the school shop.
- Names and addresses of suppliers ean be found in issuss of various education

periodicals,

Refinishing 01d Desk Tops

In addition to the problem of refinishing desk tops when modifying old
desks, the refinishing problem comes up when trying te lighten the @@1@:’ of
old, dark desks to meet new color standards, and when smoothing out the
writing surface after :ﬁ; has bsen marred by sharp instruments. Whatever the
cause of the refinlshing, it is a diffi@'ult task.

It was once thought necessary to stain desks a dark color and this
stain which is present in the wood of some desks is a refinishing problem
which is in addition te surface marks. Scraping off the old finish, patc¢hing,
and sanding may not be the only refinishing problems. N -

Pyramided on to this problem of removing stain might be an additional
problem of the desk top being finished with a light veneer. Here, scraping
and sanding presents a matter of delicasy in arder to protest and save the
venseers | _

The matter of refinishing doss present a great number of problems and
there are helpful articles and bocks written on suggested techniques of
ootaining best results., Careful study should precede any decision of
refinishing, for it might be more costly than the building of new furniture
such as that designed in this study.

Plastic desk tops were mentioned in s previous section, but they also
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concern this chaﬁ;ere McLear;f?‘ mentions a method of refinishing with the
use of plastic which gives a "lifetime" desk top. There is no mention of
the cost of such a process, but information ecould be sasily secured Wy
interested schools; it is mentioned in the article that this plasiic coabing

is considerably less than the cost of a new, solid plastic desk top.

QMGI»ear.v.s op. gite, PPe 4dh5



CHAPTER VIII
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Summary of Findings

From the findings of this study, standards for business edusation furni-
ture and equipment have been determined and presented. Suggested designs
for the manufacture of furniture and equipment by the schools have alsoc been
submitted.

The method by whiech these standards were determined was a survey of
literature related to furnitwre and equipment for business education class-
rooms. Factual evidence, represented by research findings, came i‘rom‘sijtﬁdies
made by individuals, learned socleties, business, and govermment. Re@orded
opinions and tried and proven metheds from representatives of education,
business, and govermment were also used to help develop the standards.

A summary of the findings include:

1. There has been very little research dome by schools and business
teachers for the pwrpose of establishing standards for business
education furnitwre and equipment.

2, Business and industry is mnsiderably ghead of the schools and
business teachers in research and experimentation concerning
standards for furniture and equipment common %o the needs of busi-
ness education classrooms.

3« There seems to be a very important trend in business offices
toward the use of metal offiece furnitwre and equipment, but this

111
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trend has not yet reached the schocls. At this time there is very
little metal school furniture and equipment (as the term was limited
in this study) manufactured.
Bulletins from the United States Office of Education and other
reporﬁs gtudies 'shcw that the ten most popular husiness educa-
tion courses, in terms of student enmrollments, are: typewriting,
bookkeeping, shorthand, introduction to business, business arith-
metic, business law, office practice, economie geography, business
English, and consumer econamics. In view of this information,
furnitwe and equipment needs for business education should be
directed toward these ten classes.

Desk heights, particularly those desks used for typewriting, are
too low for most students if they are less tham 28" from the floor
to the top of the desk, In the past, 26" and 27" desks and tables
were considered satisfactory for business edusation classrooms.
Almost all of the commercial school-type furniture and equipment
which was seen or studied about dwring this study seems to meet
the educational standards developed by this study. One possible
exception is the standard for desk height which, in the case of
some factory-made furniture, is still too low.

A few schools have built their own business edusation furniture
and equipment and this has been reported in édu@ational Jouwrnals.
Those who have reported the experience seem to be pleased with the
results, and consider school-made furniture and equipment satis-~

faé‘bo‘!‘y.
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Conclusions

Conclusions drawn from the study includes

1. It is acknowledged that the lack of research in the area of business
education furniture and equipment is a limiting factor to ‘bh:‘i.s in-
vestigation, Since this may be the first such study %o be prepared,
however, the fact must be recognized that the study is a starting
point which was sorely needed, and the standards listed are a reflec~
tion of present recorded research and opinion.

2. The disagreements which were found with regard to various types of
business education furniture and equipment seemed to stem from the
general overall lack of standards. As was shown by this study, a
person could find a few standards in one place and a:_:xother group of
standards in another place; but no one source was found to which a
school person could secure information relative to all, or even
most, of the various pieces of business education furniture and
equipment which are described in this studys

3 Metal business education furniture and equipznen’c are not necessary
for school classrooms, despite the trends of business and industry.
For one reason, classroom needs are not the same as the cwverall
needs of the business offise, For another reason, metal furniture
is not generally available tc meet classroom requirements. And for
a third reason, metsl furniture and equipment are generally too
expensive for school purchase.

4o There should be at least two types of desks provided for business
education classrooms; there should be an adjustable typewriting
desk, and one other fized-top desk provided with a linoleum or
plastic writing surface. The choige of the fixed-top desk should

be made on the basis of the students! needs, and any deviation
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from the choice of these two desks would alse be based on the
courges offered and the needs of the students.

Typewriting and computing machine courses are the only courses
which need special types of desks. It is imperative that individual
typewriting desks be given serious consideration since more students
in the secondary schools are enrolled in typewriting than in any
other business education course. Office machine desks are also
recommended when the school has the demand for special courses of
this type, and when oeccupational competency is the objestive.

The other courses which are common to the business edusalion
department can usually be scheduled throughout the day se that
students can use one desk for several different courses.

In relation to the importance of having adjustable typewriting
desks for typewriting classrooms in order to provide adequate
facilities for the large typewriting enrollments, it is noted that
another piece of equipment is also essential for the typewriting
rooms Not one dissenting opinion was found regarding the necessity
of having seme kind of typewriting demonstration equipment available
to the teacher, It must therefore be concluded that typewriting
authorities are in almost complete agreement as to the impertance
of the demonstration technique to the teaching and learning of
typewriting skills.

Since this study was made with the small high school in mind, 1%
seems that all furniture and equipment should be made with multi-
purpose factors taken into consideration. An illustration of this
would be the many purposes of the typewriting demonstration stand,
other than typewriting demonstration, such as its use as an audio=-
visual pfoje@hion stand, a speaker's platform, and space for storage.
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7. A thorough study should be made by the parties who will be invelved

8.

%

in the planning of business education furniture snd equipment for
manufacture by the school. Some of the areas which should have
close study in order to secure the best pessible furniture and
equipnent are:
ae Is all of the furniture and squipment %o be made at one
time or is the mamufacturing process to be carried on
over a long period? A long~time operation will inecur
higher laber costs than short-term plans, and it might
cause some deviations in materials and workmanship.
be Is i% necessary that any of the sizes suggested in this
study be changed in order to fit the local classroon
needs?

¢, What local conditions will change the types of wood to
be useds

(1) local wood growth and availability (local mills).

(2) location of school in relation to source of wood
supply (transpartation costs).

(3) local weather conditions which may affect the use of
certain types of wood.

(4) funds available for the manufacture of the furnifure
and equipment.

(5) construction options to be used should be discussed
to see if they follow sound oducational prineiples.

The furniture and equipment designs which are shown in this study
are not revolutionary in any way. Simplicity was an intentionel
objective, and the designs were made in order to provide the school
with the opportunity to seecure sound, functional furniture and
equipment far a small coste

Since more advanced courses may be offered in some schools, it is
possible that desks §f a different design would be needed in ordsr
to fit the student for work in the employment community served by
the school. If this is a factor to be considered; new designs fer
local use should be made,
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Recommendations

The recommendations of the study ares

l.

3e

e

The subject of standards for business education firniture and
equipment would be a good topic for speecizl editions of business
education periodicals, and for panels at business education con~
ferences and conventions. Attention of this sort would have two
far-reaching effects, ons to stimulate more thinking with regard
to the topic, and the other to create a means of collecting the
opinions and experiences of business education teachers concerning
furniture and equipment.

The opinions of the recognized nationsl leaders in business edu-
cation with regard o standerds for business education furnitwure
and equipment are important and desirable, However, it is possible
to secure reliable and helpful information and opiniens from busi-
ness teachers who are neither well-known nor recognized as autheri-
tiés. It is therefore recommended that more classroom teachers
publish their ideas and classroom techniques to help enlarge upon
the present knowledge oi‘ standards for business edusation furnitwrs
and equipment. ]
The Department of Agriedlture research on typewriter desk height,
which was previously described by Lemb, was an important study emd
should be earried out to its sucoessful completion. If the study
has been finished, and there is no indication that i% has been,
such information should be published and made available to business
education teachers.

Other research, such as that mentioned regarding the Department of
Agriculture, should be carried on by organizations and institu~
tions who san afford to bsar the cost of the sbudy. Grants might
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be made available from some of the various foundations which have
been s_e"b up to promotie research, e.g., Kellog, Ford, and Guggerhein,
This study should be followed up by a like study within a few ‘yeéi"‘s.
The new study could indicate new findings and opinions in this area
which would be of benefit to business education students a.nd
teachers, new trends, changes in thought,

Teacher training institutions which are engaged in the training of
business teachers should provide some informatiom te business
teachers regarding the standards f@r business education furniture
and equipment commonly used. This would help to prepare the teacher
to make sound recommendations and decisions concerning furniture |
and equipment which is distinctive to business edusation classrooms.
It would, in addition, help the teacher to better understand same
physical factors which influence instruction and learning.
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