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CB.APTER I 

PURPOSE D T TT OF E STUDY 

The idea of classes in plaBtics is relatively ne in the field of 

industrial art • This activity has bean added to a number of school s 

throughout the United States . Oklaho has at lea.st a dozen school a 1n 

i plastics are used in the industrial arts shop in one ro or another . 

Inst ction in tho se of plastics has been added with the primary aim of 

furthering education in industr ial arts fields and for its values as 

general education in the consumers knowledges and because of its useful­

ness as an avocational a ctivity. 

en the writer made a search for o anized M!l.terial that could 

be used in a plastic co rse, it was found that only two textbooks he.d 

been ri tten. One by an perger end Pepper. Pl astics I Pro bl . s ~ Processes, 

another by Lock ry, Plastics ~ ~ S ool and ~ Workshop . I f a choice 

is desired for a suitable text for a o0urso i.n plastics, t e writer would 

select, Plastics : Problems and Processes_. booause its authors designed 

it to be used in the school shop . Outside of these books, little has b 

written upon Plastics !!. ~ Industrial Arts subject . The lfl"iter felt 

that there was e.. need in the field of industrial arts for an extensive etudy 

on this particular problem. 

Ori_ in £!:_~Problem. During tl e winter tenn of 1937- 38 the writer 

ordered some sampl s of plostios from a oerte.in firm. The boys in the 

woodworking classes be e curious about this material . After some experi-

mental work s done by both tea 1er and pupils, an order for material 

i tabl for drawer pulls, knobs _. etc . was pl aced. The boys worked this 

tar al ith g re t enthusia. and prized highly the poli ad pulls and 

knobs ich resul tad. 
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Jl.lring the summer of 1939 the 1 t r was asked to make a report to 

the Industrial Education Society in the Okl o-ma A. and • College Summer 

School on the use of plastics in the s ool shops . 'Ihis talk seemed to 

create enthusiasm among t e gr p or shop teachers present and it s 

suggested that a study or plastics uld make a good topic for a thesis . 

After a preliminary study of the probl the title~ Plastics as an Indus-

trial ~ Subject se ed most appropriate for tl is investigation. 

Purpose 2£. this study. The most imedi te value and purpose of is thesis 

will be to formulate a co rse of study ich will make it possible to 

con ot a high school olass in the use of plastics in the industrial arts 

op . However, a more profound section of this report will dee.1 with the 

philosophy of education and industrial rts and with the manner in , ich 

pl astics as a school subject can contribute to the objectives of both 

gmeral oducation and industrial arts education . A third pho.se of this 

inquiry deals with the scientific basis for the connnercial production of 

plastics. 

Definitions of Terms . Certain words and phraSBs recur frequently in a 

study of this character. In order for tl e reader and even for the per-

son producing the report to have a consistant understanding of these 

words. certain and definite meanings should be ascribed to th • In most 

cases quoted definitions are offored and these definitions express the 

meaning of the words used ich rill apply to them throughout the thesis . 

Several terms are defined by the writer of this t esis since no appropriate 

and meaningful definitions ere found in the literature revimved. Certain 

te s and their definitions as used in this thesi a are as f'ol lo e 1 



Plastic. Concerned ,.,;. th or pertaining to moldin~ or modeling 
(such as sculpture and oar ·cs); also. capable of being molded 
or receiving fonn (as clay, wax, etc. ) , capable of being 
brou t to a defini ta condition or ch racter. (The ow C tury 
Dictionary) 

la.sties . G erally limited to a t roup of synthetic, 
organic materials i are made plastic by tho use of he t and 
are capable of being mol ded or pres ed into fin shed parts nnd 
products . ( 5, page 3) 

Pertaining to or involving synth esis; fo ed by 
as co pounds; compounded or prepared 1n the labor -

o.s artificial product . ( The N~, Cen ey Dictionary) 

Resin . y of a olas of uncrystallized vegetable substances 
produced by hardeninc or drying secretion exuding from cei­
ta.in plllilts ; soluble in alcohol , terpentine, benzine, etc., but 
not in ter . A te genor l reforr· e to 1 nt.tural sub-
stances ich., wit in articul r ran e of temper ture, s .ows 
the properties just mentioned. (47, par;e 179) 
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Subject . A:n ort.,anized ody of kno :rled"'e, as C ist , Alc;ebra, 
or Dotany, forming a subject, especially men tau 1 t in an edu­
cational institution; subject matter . ( a New Century Dictionary) 

Resi.noid . A resinous substance; a clasa namo applied to t po r:,r 
thermoplastios or the setting plastics to distinguish them from 
n tural resins . This te applies onl~ to synthetic or man- made 
materials . (47. pa>e 179) 

Rosin . 'lbe resin forming the residue af'ter t l. e distillation of 
oil of tu entine grom crude tu tine . It is a brittle her 
col ored solid. and is used for violin bo s., int e manufacture 
of varnish, otc . (Funk and ,,.nalls Now Standard Diotionn.ry) 

Industrial Arts . Is one of the Practical Arts, a form of 
general or noii=-'vocational education which provides learn rs 
with axporieace • understandings. and appreciations of materials ., 
tools, processes, products, and of w cational con di tiona end 
requir ants incident generally to t he manufacturing and 
meolanical ind stries . (67., page 27) 

Industrinl 'll'ducation . In ustrio.1 education s used to include 
the g en°ral course of the seoon ry school variously kno"ftll as 

on 1 tr ining. anua.l arts, industrial arts, and industrial 
education. and t e vocational work of the cont nua ion s ool, 
trade sci ool and eveninti sohools . ( 54, pa e 1) 

Since there is no definition of "area" as it s u sed in relation 

to this subject matter, the n-iter has fo 1 ted one suitable for this 

p ose. 



Area. In the school shop an "ar a" indicates a space set 
a.side for a particular industrial arts subject . Exarn.ple 1 
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Tl ,e dra:rlng and planning area. the foundry area. the plastics 
area. 

Delimi~tion. aturally any subject dealing with plastics is limited in 

time to the last few yen.rs and certainly not more than ten ears . Tho 

earliest article or book in the bibliography devoted to plastics is datod 

1935. Likewise the extent of the use of plastics in the school ops is 

bound by the s e time 1 its but extends geoc;raphically over the entire 

nation. 

Studies of a Similar atu r e . A review of the literature of the field of - --- - - - - - -----
ind atrial arts reveals that very f studies similar to the ona tho 

writer is undertaking are available. In addition to ma.king a search in 

the field of industrial arts education . the n-iter cxaminod Readers Guide 

f m the yea.rs 1930 to 1940 , the Industrial ~ I ndex. and a list of 

graduate theses on industr ial arts and art accepted by inst tutions of 

igher loo.ming in tho nited States. This search showed only one similar 

study. rgaret Jen:nne alsey ' s study on tho subject "A ethod of Evaluo.t-

ing Children ' s Use of Certain Pl astic aterial s," a laster ' s Thesis 

wri.tt in 1938 at Iowa niversity. A number of masazine articles- have 

appeared in Industrial Arts and Vocational Education 'age.zincs about the 

use of p l s ice in the school shop. and the jori ty of these articles 

have been l bl ished in the past t or three years . Many articles on this 

subjeot are to b found in reomt magazines of the home workshop typ and 

in ar itectural and trade -:ournals. 

Expected Outoomea ~~of Results. The res lta obtained from this 

st dy should be useful in the industrial arts fi ld in that anotJ1er medium 
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for self-expression has been made available. As the result of' this a 

~r oup of objectives have been f'onnulated vzhich ill prove useful in actual 

practice. 

An investigation will s ow that numerous schools have attempted 

to introduce the use of' plastics a.long with woodwork or metal work in 

their shops. The re l t of this coordination has developed a keen student 

interest in plastic materials whi leads the wri tar to believe that 

plastic courses will be added to many shops in the n r future. 

In Chapter I the origin. purpose anci extent of the stu'ly have 

bean own. In the second chapter an analysis of the extent to ich 

plastics as a sohool subject will contribute to the objectives of general 

education nnd of industrial arts will be presented. 



CHAPTER II 

G- ERAL E CATI , I D STRIAL ARTS AND PLAS ICS 

OBJECTIVES ELA I 

The historical development of industrial arts as n school subject 

has seen the advent of many mov ants or transitional activities as, for 

ex le, the building of model houses, airplanes, boats, gosso- cnirt, 

mission furniture and to the recent adv t of modernistic furniture. 

At the present time, industrial arts sean s to be facing the intro-

duction of a ne terial . Its uso y also be brief end experimental, 

or it y become a permanent m bar of e group of studies composing 

an industrial arts progr in the public schools. The possibilities of 

its pennanence and usefulness depend on the contribution plastics as 

op course can make to industrial arts objectives and to the object-

ives of general education. In this chapter the relation ip of' industrial 

arts to gfneral education and the values of plastics as an industrial 

arts sub ·act will be discussed. 

G ERAL EIXJCATION 

One of the pu oses of our schools is to provide all future 

citizen s with a genero. l education . Thie education refors to all aoti-

vities . ich do not have rel ationship to any specifio field of service . 

The youth today faces a 1939 civilization ith new situation s confront-

ing him. Our schools ould provide a bood General education wioh IlDlst 

include a broad understanding of 1e industrial arts as well as essential 

vocational education. 

at is Education. In the thought of today, education is regarded as a 
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method of adjustment. Education is such on essential part 0£ li£e t t 

it should be combined with the process of' adaptation which characterizes 

eve level of life. At this point t h e relation ioh exists between 

adjustment and education should be made more explicit . Under education, 

used in its widest sense, must be included all those changes, ioh from 

birth to death are brought about in the individual by the process of 

learning . 1ether these take place in infancy, old a g e , in the home, at 

so: ool, or in business, is of no consequence . They are all essentially 

alike in form and must be included under the term "education. " 

en education is looked at from t h is point of view, it is not h ing 

more than a social process. Chapmon and Counts in their book, Principles 

2£. Education, offer this definition s (17, page 11) 

Education is not 'ling more t h an an economical 
method of assisting an initially ill- adapted 
individual, during the ort poriod of a s ple 
life, to cope with the ever- inore?-aing complexities 
of the world. 

It is not sufficient for one to live on the level of real manhood, 

eaoh person must live for a purpose. i th this 1n mind, it is certa. in 

that either education must continue to be de more effective. or else 

the individ al mu5t be satisi'ied with a s· pler civilization. The bio-

log ical equipment of t he individual cannot be altered, the averag e life 

of lil8Il cannot be extmded much beyond seventy. These limitations or te 

t . e necessity of a more clenrly conceiv ed idoal of conscious effort in 

the service 0£ education. 

General Education. General education t the secondary school level ho.s 

the s e purpose as General education at the elementary sohool level. 

Everyone must lave education to live intelliz ently in a modern community. 
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"General11 means belonging to every individual . The ief obligation of 

general education is to meet the d d th&.t each individual by education 

oarry out efficientl y his share or the work of the world. 

General education is quite as essential for those o attend 

secondary schools for a year or as for those who attend institutions 

or h i gher education. This education may be administered in some degree 

to those who leave sohool earlier. 

One meets gra t difficulties en a.tt .pt ing to state concisely 

t h e all- inclusive purpose of genero.1 education. One of t h e truly great 

definitions of general education s p repared by the Committee on Scimoe 

1n General Education, a division of the Progressive Eduoation Association. 

The committe agreed on the followin definition for g ere.l education s 

(20, page 1) 

The purpose of a general education is to provide 
rich and meaningful experiences in the basic aspects of 
living, so directed as to promote the fullest possible 
roalida.tion or personal potentialities , and the most 
effective participation in a democratic society. 

By "rioh and meaningful experi ees" the authors had in mind the 

aotivities that are designed to i.nvol ve the interests of the individual . 

They proposed to study tl e youth in his relationships to life. The 

"basic aspects of living" referred to in t l e s~at ant are classifications 

of human living . In the second part of t h e definition, the authors advo-

cate education as a provision for personal development and social effective-

ness. Perhaps the basic idoal of our American tradition of d ooracy is 

the h igh regard in which the individual i held. 

It is obvious that general education is not t h e s e as it was a 

g en ration a.go . What then are som of th e probl s of g eneral education? 



Judd declaresz (38. page 226) 

e only sure form ich can be adopted by edtl-
oators is one that phasizes the importance of cultivating 
adaptability to the highest degree . If the individuals can 
be prepared to adjust themselves to new situations_. they 
will be f r better equipped for the future thA.n they will be 
if they re taught by the long establi od traditional 
formulas . 

In fact, already ther is a deoided need and justification for 

this philosophy of gene 1 education to continue through high school 

graduation. Education which is general in motive must also be resolved 

into specif'io divi sions . Definite goals ar frequently establi ed by 

proposing a full list of objectives . 
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Specific Objectives of Education. During the la.Rt two decades many pro-

po ls have been me.de as to the aims of education. An earlier proposal 

is proba ly even no more idely own tha.n any other stat ant of edu-

c tional obj ctives . In order to date ine the main objectives that ~ould 

i;uide education., many committees , commissions and individ a.ls have m2.de 

proposals . The Commission on Cardinal Principl es ~ Secondary Education 

submitted the following e.s the chief objectives of education : (lo. pae;e 5) 

1 . Health. 
2 . Command of fund tal processes . 
3. orthy home mt'!'.11.barship . 
4 . Vooe.tion . 
5. Citiz ship . 
6. , orthy use of 1 isure. 
7. Etl. ical character. 

No lly the youth is a nember of the family., of a vocational croup, 

and of various other oiv1c groups_. and is being called upon to engage in 

the activities that enrich the family life., to render vocational ervice 

and to promote the common elfaro. It follo s that worthy home membership• 

oc tion e.nd citizenship d and attention ~s three of the leading objectives. 
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Aside from the specific duties, every individual should have some 

time for the cultivation of personal and social interests. This leisure 

if well used will strengthen h is po"ers, enlarge and enrich his li£e, 

thus, better qualifying him to meet greater responsibilities. In view 

of these considerations education for the worthy use of leisure is in-

creasing in importance. 

To be of service and to benefit from l eisure, one must be in good 

health . The health of an individual is essential to the «itistence of 

the race and to the defE!rlse of the nation. Therefore, health education 

is very essential to the individual. 

The various processes such as reading, writing, oral ond written 

expression, eto., are needed as tools in the business of life. The com­
an 

mruid of these fundamental processes is without doubt/indispensable ob-

jective. 

Finally the objectives already nQilled are dependent upon ethical 

character which is conduct founded upon riyit pr inciples. Good citizen-

ship, vocational excellence and t h e 1'0rthy use of leisure unite closely 

with ethical character. Therefore character is meaningless a.part from 

the will to dischar";e the duties of life, and there is no f;Unrantee 

that these duties will be rightly performed un1es8 good principles are 

substituted for impulses. Consequently, ethical character is involved 

in all of the objectives and a.t the same time it should require considera-

tion in any program of national education. 

A'Ulother list of characteristics of a. good education was proposed 

in 1924 by Bobbitt and l ater used by the National Education Association. 



The ten titles and a brief ano.l ysi s a.re 1 ist ed here with no further 

comment , (7. pnge 7) 

1 . Language { Social int-eroommunication). 
2 . Ilealth (Physical fitness). 

4. 
6. 

Cithenship . 
General social activities (Meeting and mingling) . 
Spare-time activities {.Amusanent and recreation) . 

6 . UE111tal f itness. 
7. Rel igion . 
8 . Parental • 

Unspecialized or non- vocational practical activities. 
Vocational aotivities. 
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The political f'ramev,rork of a people determine in a large measure 

its educational system. In America a sincere reliance is placed on the 

idAal of demooraoy in pol itics and education . 

Education in !. Demooraoy. I nterest in the objeotives of educational 

institutions has not been confined to a ffYlf exceptional leaders. Pl ain 

citizens, par ents, taxpayers, and even the young l o"rners themselves 

have in mind some notion as to the r easons why they support and parti-

cipate in the means of education. 

Th e .National Education Association Policies Commission offers this 

statement on educati on in a.- demo cracy , ( 31, page 41) 

The gener al end of education in America at the pr es ent 
time is the .fullest possible devolopmmt of the individual 
within the framework of our present industrialized democratic 
society. 

The attainment of this end is to be observed in individual behavior. 

The te:nn. education impl ies the existence or some person other than the 

l earner, a person who is interested in the outcome and Tlho desires to 

encour age one type of conduct. Education seeks to encourage the mastery 

of such knowledge, and t h e devel opmEnt of suoh habits as will r esult in 

a socially desirable way of living. The way of living that is encouraged 
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by the education of .American peopl e is a closer approximation to demo-

cratio ideals. Some of the desirable elements of information , such as 

skill, habit, interest and attitudes will surel y promote i ndividual devel• 

opment and encou rage a danocratio way of l iving among tl-ie poople of 

this country • 

.Although the earlier s tatements included eight cardinal object,-

ives of education, in one of the r.:iost r ecent reports of the Educational 

Policies Commission, these four g reat groups of object ives are listed• 

(31, page 47) 

1 . The objectives of Self-real ization . 
2. The objectives of Iruman Rel ationships . 
3. The objectives of Economic Efficiency. 
4. The objectives of Civic Responsibil ity. 

Eaoh of these educational objectives is related to each of the 

others. The olaGsification ,dll be more helpful if it i s thought of as 

a series of £'ou r objectives from Tihioh the purposes of education may be 

studied. 

Sel f-Realization . Conduct in this field is centered on the personal 

devel opment, growth and l earning of the individual. A democracy should 

be concerned with giving to each individual an opportunity to sho.pa his 

ov,n destiny and should be inter ested in developing in each individual 

strong qualities of initiative, accountability and self- dir ection. In 

a democracy sel f - r ealization is of supreme importance because success 

in t his role determines one' s success in every other phase of life's 

activities. 

Ilume.n-Relationship . The second objective deals with the more intimate 

connections of tho individual with his f riends, his neighbors and t.lie 



members of his OVlll fo.mily group. Eduoa.tionally the home is the most 

powerful ., and it is probably the o l dest of all social institutions. 
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Good homes and good communities a.re the basic units of e. democracy. 

During the school period the youth weaves a texture of lmowledge .. habits, 

inspiration and mutual respect which aids him in helping to hol d 

society together. There is an important relationship between the youth's 

inner life and his contact with many fellow citizens. 

Economic Ef'!'ioienoy. The next aspect of the activities of the manber 

of a. desr.ocratio society includes the economic sphere, the croa.tion and 

satisfaction of material wants . Hero the ed.lcation of the 1.-tdividual as 

a producer .. a consumer and an investor, should be considered. The impor­

tance of suoh education is realized by its pr oviding the indispensable 

material basis for comfort, safety, and even life itself. 

Civic Responsibility. Final ly, there are the activities of the educated 

citizen. They invol ve dealing with the government .. l ocal .. state., and 

national .a his relationships with the peoples of other nations., and other 

contacts in large scale collective enterprises. 

If the purposes of general education as just proposed are accepted, 

it must include a 1'0:rm 0£ practical education involving a. study 0£ and 

activities with the many industrial matorials., products and services of 

our modern industr ial civilization. This kind of education is a~~ieved 

1n the industrial arts classes. 

INDUSTRIAL ARTS IN GfflERAL EOOCATIOll 

The democratic tendencies of the eighteenth and early nin teem.th 

centuries instilled the movement of giving the industries a place in 
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general education. The general education of every public school pupil 

is not complete unless he develops understandints e.nd appreciations of 

the manufacturing industries and the involved relationships of manu-

facturers., workers., and consumers. I t is possibl e for pupils to develop 

these concepts through industrial arts courses in the school program. 

What is I ndust rial Arte? Among the first new problE121s after t he Civil 

War was the need for skilled mechanics . Up to this time most all workers 

came from &trope. As the need for practical education became more u r gEl'lt . 

the insistence on the establishment of schools i'or training of mechanics 

increased. This demand coincided with a movoount among certain edu-

cators to l iberalize the school curricul um. Thay were discussing means 

of ma.kin& education oore democratic . The agitation \'78.S slowly increasing 

in influence during t h e decade of 1870 to 1880 • 

.Ament t h e leaders of t his movement were ~ prominent men., Dr. John 

D. Runkle., President of Massachusetts Institution of Technol ogy, and 

Professor Calvin M. . Woodward., of Washington Uni vers ity. st. Louis. 

President Runkle was seeking a practical method or teaching the mecha.ni-

cal processes of industry to students in EJl'lgi.neering. Professor Wood-

ward was interested in having all boys taught shop work as a means to 

their better education r egardle s s of their chosen vocation . Dr. Runkle 

l ater set up a pl an to give instruction in shop pr actice just like l e.bora-

tory courses in chemistry or physics were taught . Woodward likewise 

sta rted instruction in shop,~r k subjects in St. Louis. His work was so 

successful that he immediatel y adapted it to his plan for making handwork 

a part of general oduoation. This new work was celled Manual Training 

by i'foodward. ( 48 ., page 193) 
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All of the earl ier manual training courses were modeled on that 

or Woodward's school and hanoe were an adaptation of the " Ib.tssian SystEm. " 

(48., 193) The essential featu res of the Russian Systan -was, in brief., 

that of analyzing workshop operations into their eletnentary processes of 

a.rrangine; these in a gradua.ted series and ~ tham the objeot of 

systematic drill by t he student. '.I.his system was not designed to train 

for mastery of any partioular tre.de., but rather it cultivated skills in 

11 t.he elements which underl ie all industr ial pursuits." The present 

type of such work., oall ed industr ial arts., is quite difi'er<mt from the 

courses developed e.t the St. Lou i s ?la.nu al Training school. 

General influences enter <-'d during the years between 1880 and 

1900 which seemed to modify the original type of industr ial work in the 

secondnry sohool s. These aided in making such YJOr k more adequate and 

tended to meet the needs and interests of American boys. 

Between 1900 and 1915 there was a renev;ed agitation by industri.e.l 

loaders and certain sohool men to adopt real vocational education for 

the industries. This movE111ent proved to be the most si&nifioant of all 

those affecting the hi story of pre.otioal education .since 1880 . One 

definite result rms the Smith- Hughes Aot ,w1i".h provided for a federal 

subsidy for vocational industrial education. Also there resulted a 

g reatl y enriched industr ial arts quite different in content and method 

from anything that had gone before. Its purpose was to provide gene ral 

education in the industrio.1 arts . 

tbatever the value of industrial arts as it appears in public 

schools as a phase of industrial education., it is unquestionabl y valuable 

as a phase of the general education for boys \Tho he.ve to live and work 



in an industrial enviranmE!lt . 

aye in a summary of the factors of industrial arts states 1 

( 48. page 209) 

The subjeot of industrial arts. 'o'lhile it has certain 
v r-y significant vocational values. is properly regarded ae 
an portant phase of the program of general education rather 
than e. progra'rfl of' specific tr de t ining . 
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er ar many probl 1s ioh should be 'l!'!ado the basis for student investi-

gations 1n the industrial arts _ ield. S1 o .• st• dies will help in tho 

developx:i t of a scientific attilmde and method of attacki "' problems . 

and will ex.tend greatly the knowledge of indu.,trie.1 materie.ls., processes. 

and prod·1ots. 

''any writers on the m aning f industri£.o.l rto llave fo ula.tad 

defin tions of this subject . Bo-nser offered this definition of indus-

trial artss (8., page 5) 

Industrial arts is a study of the changes made by ?!lElD. 

in the f rms of materials to increase their values, and of 
the probl s or life rel tad to these chan&es . 

The Sta e Advisory Committe for Industrial .Arts in Oklahoma Schools 

proposes this definition for ind~str~al arts: (Fron an unpublished report) 

Industr ial arts, as a school subject,. may be de.fin d 
as a study of the processes, tools,. and L'.l.aohinea by means 
f "$11ch the materials of nature ar or.anged by man to e 

them more valuable and pleasing. It includes an under­
standing of t e n tive qualities of ra materials and of 
the nlltural forces,. togethor with e. lmowledge ot the 
met .ods and practices of utilizing and ohan(;ing these 
materials and forces. It s also concerned with the social 
and economic p bl s incident to t't ese ohe.ne;es. 

One wo :ild exp ct to f'ind t he best meanings for industrial arts 

in recent bull tin fl-om the Offioe of ll'ducation which is devoted entirely 

to t' is subject. Its contri utions ill e analyzed briefly. 

Interpretation of Industrial ~!!!_American Schools. Ind atrial arts 

is a phase of general education the.t concerns itself with the materials., 
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processes and products of the manufacturer. The students ' learning comas 

through exporiences with tool s and materials and through tho study of 

resulting oondi tions of life. Industrial arts has general values that 

apply to all levels of education. Proffitt shows this relation in his 

statement eonoeming the f'our general values of industr ial arts , (19. 

page 1) 

1 . Gains knowledge 
2. Grows in appreciation . 
3. Increases in ability. 
4 . Develops attitudes. 

The student gains knowledge of the materials to meet the needs of 

society. The youth also learns of the p rocesses used to meet the chang-

ing needs and conditions, and of the industrial workers and the -working 

condition s . 

The youth grows in appreciation of' the values of occupations as a 

background for a wise choice of a career. This voluntarily brings about 

the appreciation of' good designs and a better understanding ' of industr ial 

prooe.sses. 

Through creative and constructive experiences the student learns 

of the sources of industrial and related information, to handle tools 

and materials effectivel y, to make good use of hie leisure and to express 

with material things his individual interests. The youth dovelops botter 

attitudes concerning safety practices, and consideration for wrkers in 

all fields . Furthermore he develops a gr eater respect for property and 

learns better cooperation . 

Expl oration and r;uidance leading to a choice of a career is pro-

vided for in the junior high school. Industrial arts is looked upon to• 

day as an essential elemE11t in the educat:ional program of a l l boys and 

all girls. 



e Office of' Education Bulletin includes these statanents con-

earning the values of industrial arts in the junior high school: (19, 

page 41) 

Industrial arts, as a part of general education, in these 
years ( a) provides information regarding industry and 

r ers; (b) reveals am.ploynent opportunities offered by 
industry; (o) satisfies the boys and girls desires to 
create useful things; (d) develops hobby and hand man 
interests and abilities; (e) contributes to t he taste and 
judgment of the prospeotiv consumer ; ( f ) develops interest 
and ability in .ome repairs and ma.intenanceJ ( g) affords 
practice in safety related to tl e school, ho.me, and industry; 
(h) ives opportunity tor cooperative effort in g roups; 
and i) illustrates and vitalizes the academic subjects. 

These s e interests prevail in the fifth and sixth gr ades ot 

the elem tary school s . One of the important p roblems is to organize 
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an industrial arts program in these ele entary schools giving the girls 

opportu.nities comparable to those of tl1e junior high chool . 

Senior high schools provide industrial courses of advanc ent 

w lead toward a future vocational career. e greater the number 

of courses obtainable strengtb.oo. s the degree of the vocational ability 

of' the student. e value of industrial arts as a contribution to general 

ed cation of all youth is being reoo ized and thero is o.n increasing 

tendency to provide industrial arts experiences for girls. 

The Co ttee bmitted t he f'ollowing concerning industrial arts 

in senio r i~ schools t (19. page 61) 

Industrial arts s a part of ganern.l education contributes 
to this end by s ( a) developing an appreciation of design 
and quality in manufactured productsJ (b) providin~ p ractice 
in the use of materials and tools ibr recreation and home 
utilization; (c) sampl a variety of industries, t hrOUGJ. 
advance school courses. in preparation fo r entrance as a bebinner 
in the skilled trades or into college courses in engineering 
and ar itecture. 
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The aoti vi ties which may be included in a more general program 

may be a continuation on a more advanced level than is found in the 

junior h igh school. Others will represent new activities invol ving more 

compl ex projects than could be offered in the junior high school. 

Industrial arts, a £unction of compl ete living , should not be 

restricted to the programs of the elementary and secondary schools. Due 

to needs and interests of college studaits it is suggested that offerings 

be arranged in higher institutions. It has been aolmowledged that ind.us-

trial arts is an essential part of general education and should be 

offered in college as woll aa in the elementary school or high school. 

Industr ial Arts in General Education. The primary purpose of the American 

public schools is to provide for an educa,tion. Living in a democracy 

this education must be l ife itself. Social changes affect the life of 
' 

every individual so profoundly that your sohoola must provide a general 

education vhioh give a cultural development . 

Profitt states 1n I ndust r ial ~ ' Its Interpretation in .American 

School s thats (19, pa~e 1 ) 

Industrial arts is a phase ot general education that 
concerns itself with the materials , processes and produots of 
manufe.oture, and with the contributions of those engaeed in 
industry. The learnings came through the pupil's experiences 
with tools and materials and throur)l his study of resultant 
conditions of life. It i s a curricul um area ra.ther than a 
subject or a course, being comparable in this respect to the 
language arts. 

Indust r ial arts has seneral education values that apply to ell 

l evels. Through l a r gely manipulative,. industr ial arts provides a content 

which is informational , technical and social in character. I t gives 

opportunity for observation, discussion, reading, experimentation, e.nd 

creation of lll8llY things, therefore satisfying many of the impulses 
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inher ent in the individual. In a consistent and oontinuous program of 

industrial arts ., the values are 0UJ:1Ulative in effect. 1'he pupil gains 

knowledge of the interaction of tool s and materials., and this in relation 

to aoeiety. The youth develops an ability to pl an., to construct., and to 

evaluate the work that i as been undertaken. From these eicperimoea grows 

an appreciation of industrial progr e s s ,. materials ., nnd the l abor involved 

iu the p roduction of things which mnke modern society possibl e . 

nie pupil develops attitudes ot consideration for an1~ooper1tion 

with others. The you~ch ' s conceptions of safety., respect for property, 

and digiity of labor a ssume new m'38Ilings and have a genuine significance 

in life. 

Siepert., .,ri ting an article for an industr ial arts number of the 

magazine Education., mado this comm.tntt (Gl ., page 235) 

John R. Runkle., a pioneer advocate of industr ial arts 
teaching 1n the Uni ted States., based h i e proposed system 
of handwor k upon the theorJ that suoh n course could be 
n.rre.nged and taught systematically as a valuable po.rt of 
general education for all pupils, regardless of their futur e 
study or business pursuits . 

Tho met'i.ods that Runkle devised were those appropriate to the various 

mechanic arts et that time. Ulring a period of more than sixty yea.rs. 

many new and sometimes different viewpoints concerning both objectiv&"a 

und .::iethods of teaohing industrial arts have appeared. Siep3rt tentatively 

stated itEmS which will indicate a l ine of pr ocedure for teaching indus­

t r ial artaJ ( 61., page 236) 

Industrial arts is an important elElllent in gener al edu­
cation because it provides !ll1 opportunity for personal 
experience and lear ning by doing. 

Industr ial arts is a part of general education booaune 
more than in any other subject., the individual pupil rather 
the:n a class is the unit of teacher consideration . 



In,_dust r ial arts i s a part df general education beoauso it 
prc,uidea opportunity for practical consumer education. 

Industr ial arts i s a part of' general education because i t 
assists in making provisions for the leisure tine of the 
present industr ial er a . 

Indust r ial a rts i s a part of gener al education because it 
affor ds the background for expl oratory and tryout ~periences 
helpful and occupational guidance. 

Industr ial arts, like any other subjeot, found in the 
general education program, calls for adequate equipl"lent . 

Industrial arts, perhaps mor e than most of the subjects 
oomMOnly cons idered a par t of general education, cal l s 
for more than one method of teaching. 

The best way of acquiring lmowledt;e, and of being able to apply 

21 

that knowledge, likewise finds appropriate u s e in industr ial arts. I ndus-

trial arts has every right to be considered a part of gen.oral education 

since it has l ong pr ovided for active pupil participation. 

To achieve these objectives, many materials have been used as media 

of expression in industr i al a rts subjects . Every medium used must be 

r el ativel y inexpensive, within the wo r king ability of 'the pupil and 

appeal ing in its finished form . Wood. metal . paper and many others have 

been used. Recentl y a new mater i al has been made availabl e, this material 

is known commonly as "plastics". 

PLASTI CS. INWSTRIAL ARTS AND GENERAL EOOCATIOJi 

A decade aco people knew very littl e about plastics, but in the 

past few years plastic materials have devel oped so r apidly that they can 

be seen almost everywhere. D..le to the rapid progress of pl astics the 

individual should know more about this product. The writor is attenpting 

to show the cl ose relationship of pl astics to general education through 

its use in tho field of industr i al arts. 
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A New Craft Mater ial . Man is always looking for better materials to 

use for building and construction. Pach new discovery has been a for-

ward movemmt in useful arts. From the Stone Age to the Bronze Age was 

a big step in progr ess. The discovery of glass, all oys, the production 

of steel , ea.ch brought new oonvenienc"C and beauty. Each made possible 

new and inter esting material for the architect and designer. 

Today may be -the "Pl astic Age. " Certainly plastics have entered 

our life as a useful 17'.ater ial whose futu r e is unpredictabl e . The limit&-

tion of the various material s points to the use for mich eacll was intended. 

A few pl astics are l imited in col or but nearly all are obtainabl e in 

har d or soft form. Some are very r esistant to heat and acids, and ar e 

r eadil y appl icabl e fo r electr ical and industr i al l'IOr k . 

It is onl y recently that a new p l astic material has appear ed. 

This new pl astic has the qual ities that are necessary for fine decor ative 

wor k . I t is harder than most woods yet it can be fabricated with v,,ood-

wor king tools. 

The interesting feature to the oraf'ts:l8Il and shop students is its 

range of color. It is well descr ibed by a statQ'l\ent from an address by 

A. s. Zinmennan at the Frankl in Institute in November 1938 • ( 69. page 3) 

The cast r e s inou s materials are made in so many 
oolors that it is appropr iate to say that they r i ve.l the 
colors of the rainbow, from t r anspar ent wate r white mat er­
i al. which i s cl ear as a crystal, to a bl ack that is as 
opaque e.nd beautiful a s jet. '.there i s also beautiful 
jade in many shades and there are a ll the col o r s of' the 
semi-pr ecious stones, onyx, and mottl ed ef'fect s ••• • trane­
par ent, t r anslucent and opaque co l ors, all alive and vivid. 
Amber, i vory, Br a zilian onyx, coral, quartz, t ortoise shell 
•••• all compete with ea.ch ot her in their endeavor to show 
that this man- made material knows no l imits of color • • • • 

I t is possible to produce some very interesting 
two-col o r effects in this material by doubl e ca.sting . 
For exampl e , a square rod of one col or is cast in the 
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oenter of a round rod of another co l or. This makes it practical 
to obtain so;n.e very interesting patterns in oontrasting 
colors by prope r tooling and change of tool edge. When the 
f orming tool cuts into the ins ide col o r of a two- co l or tube, 
a pattern is exposed. changing in contour or design as the form­
ing tool is change in shape. 

Here it is possible not onl y to duplicate arti cles formerl y made 

of wood. but also one can develop with it entiorly new designs, either 

u sed alone, or in combination with wood or metal . Since t h e color goes 

through the material every p ieoe will take the same high lustre. there-

fore, paint and applied surface fSnishes are unnecessary. 

Plastics ~ Modern Design. .Any attsnpt to list all the uses of this 

material in modem design would be useless sin ce these u ses cover a 

very b road fiel d . Clock s , book ends, salt and pepper sets. paper weights, 

all offer possibil ities in t he gift field. fiandles and drawer pulls, 

overlays and inl ays for cabinet work comprise another field. Fouse-

hold furnishings can be delightfully modernized. Trim r:andles and 

accessories for toaster s. gas stoves, refrigerators, colorful wal l switch 

p l ates. etc., a re exampl es of common uses of plastics in mo dern design. 

Seven Classifications of Pl astics. To become acquainted with the purpose-

f'ul use of plastics one must lmow something of the ramifications there 

are in the p l astic industI"'J• Some one core.pe.ny alone nay have more than 

200 varieties but broadly speaking, pl astics may ba e;r o lped i..."lto 7 classi-

ficntionsi 

1 . Cast pl astics . 
2: Mol ding material s. 
3. Lwni nated products. 
4 . Liquid products or the heat hardenable type. 
5 • Synthetic resins for air dryin6 finishoa. 
6. Wood adhesives fo r bondinb pl ywoods and veneers . 
7 . Speoial resinous materials for calendering fabrics . 
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There are two general practices in producing plastic products. 

One has beon to shape them by mold, and the other is to cast them and 

then fabricate. The process of fabrication can be done with tools in 

the workshop. 

Plastics ~ Industrial .Arts. Plastics might be known as • AM.erica' s fast 

growint; industry." ile have evidence that t h ie fascinating material has 

existed in one form or another for quite a number of years, but, find 

that its use in Indust r ial Arts is quito a recent devel opmmt . A veri-

.fice.tion of this assertion may be found in a recent magazine article by 

Skomp, in which he said s ( 62, page 193) 

Until a short time ago, school shops, a.rt classes 
and school laboratories could not make use of plastics 
for class projects because of their prohibitive price 
for the necessary equipment ••• .Now that industrial art 
instructors see the possibilities for the use of plastics 
in the school shop, no doubt the industry will cooperate 
in every way to give the shop teacr.er cast blanks suitable 
for the student ' s r equirement •••• 

In industrial arts there is still another value which should not 

be overlooked. I t is not E11ough that material things shall function but 

there is also a demand for beauty. Pleasing form and col or are found 

pl entifully in plastic projects. Their use will a.id in developing 

appreciation of the finer manufactured things for daily use. 

Plastics contribute much to art and design. '!he student is 

given an opportunity to create and from reports many students are doing 

well in designing. The variety of the projects of pl astics is as broad 

as t he student's ability and creative imagination, as well as the tool s 

he has availabl e . In the past three years plastic projects have been 

fabricated by craftsmen. school s and institutions tbroue;hout the United 

States. 



25 

It would be !\ttlle to attempt to enumerate all ot its uses in the 

shops. D.lnham in writing on modern pl astics says: (20, page 193) 

Al ready rumblings are beard of "The Plastic Age" and 
the alert industr ial arts teachor will do well to keep his 
ear on the ground with industry •• •• 

They present a challenge to one ' s imagination, and 
industrial arts teachers a.re fortunate indeed that they 
may introduce to their students this beautiful and strik­
in~ modern mater ial •••• bore is a new material worthy of 
new and inspired design. 

The uso of plastics is giving the shop students n. broad field in 

creative design. Many beautiful p rojects have been made in 'the past 

fmv years by the home craftsmen and shop pupils . Dorranoe in an article 

on p l a.stios in the Industr ial ~~Vocational Education l.(aga.dno 

states • ( 23, pago 378) 

The use of p l astics in the school shop has been 
steadily incr easing, this is due to a number of reasons., 
the col or range ls very wide, the material works well 
with the o r dinary too l s , small space is r equired for 
storing the stock and the cost is reasonable. 

'!be Contribution of Plastics to General Education. Plastics oan con------- - -
t r ibute much to education through Industrial Arts. 'lhe industr ial arts 

work is justified, not because the objectives of the industrial arts 

tenoher are essential l y different from the objectivos of tho general edu-

cation teacher, but boca'lse t he o.1tperiences provided in industrial arts 

offer a more effective and economical means of developing certain desii-

able objectives givtm as aims of general educction than Ol\.ll be attained 
<._ 

through ao- cnlled academic subjects. Practical experience in Industrial 

Arts is very effective in developing attitudes and habits ,mich contri-

bute to desirabl e goals of g eneral education. 

Summary. In this chapter the writer he.s attsi,pted to show how pl astics 

as a subject in the industrial arts field. would contribute to g«>.eral 
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ducation. T'nis 1t0uld give the students a lmowledge of practically the 

mo st recent consumers product . In Chapter III the historical development 

of pl astics will be given. 



CHAPTER III 

mE DEVELO T .AND USE OF PLASTICS I 'BRIC . I DUSTRY 

In the nineteenth century a substitute for ivory seened to be 

desirable. Through the research necessitated to make this discov ry 

a new mat rial called "celluloid" was developed about 1870. This material 

was litt'e changed for many decades. By 1907 a new synthetic resin 

kno-wn s "Bakelite" came into existanoe which bee use of its many properties 

was to have a gre t future and the last decade has witnessed a pl. enominel 

growth of t h e uses of t h is nu terie.l in tho United States . Today plastics 

occupies a p anent end important place in ou r national economy. There 

are many types of plastics now on the market under a variety of trade 

nemea. 'Many new types are being introduced and new m thods of manufactur­

ing have steadily increased until today plastics are molded. cast or 

fabric t ed into artioles 'Which can be u sed in the construction of the 

automobile, radio, airplane, li~hting equipment. refrigerators, display 

signs in advertising, costume jewelry and many other items used fo r 

the individual . 

E EVOLUTION OF PLASTICS 

The beginning of pla.stioe h s.d 1 ts first appearance i n 1869 when 

Celluloid 118.S discovered by Hyatt. In 1907 a new syn hetic plastic :material 

known as "Bak:eli te" was developed by Bakeland. Since that time r.iany 

synthetic resins have been developed and in 1932 there wer thirty co pani s 

manufacturing phenol-formaldehyde type of plastics . Today there are y 

ch ical bases used such as u rea, cellulose acetate. nit-re-cellulose 

and rnethyl-methacrylate. and these are manufactured i nto cast. laminated 

d .molded products for industrial uses. For furtl er info ation on the 

evolution of plastics refer to ppendix E. 
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The Discovery ~ Pl astics. In 1869 the supply of elephant ivory had 

dim:lnished sharpl y , 'Which resul tad in e. stimulating affect on the price 

of billiard balls. A manufacturing company desiring to make choaper 

billiard balls offered tan thousand dollars to anyone who could find a 

.substitute. The ohallong e was accepted by a young printer, John l'fesley 

Hyatt . By treating cotton cellulose with nitric acid, he achieved some­

thing he called celluloid, and today thousands of celluloid balls are sold 

annually. 

Hyatt won the distinction of having created nsomething new under 

the sun, " a material that could not be changed baok ix:tto the substance 

frolll mioh it l18.S made. 

For the next twenty-t,,o years, no new inventions appeared in t h is 

field. The oolluloid corpor ation devel oped &6 o. result of Hyatt• s di&­

covery, marketed its own pl astic as a substitute for ivory, amber, 

mother-of-pearl, and tortoise shell, which were dear to the Viotorien 

heart, and ended by making t h e celluloid collar an American symbol . 

Second State of Development. In 1890 Dr. Adolph Spitteler of Hamburg, 

Germany, trying to make a mite blackboard, whimsically mixed sour cow• s 

milk v,i th fonnaldehyde. The result was a shiny hornlike substance• the 

second plastic material, the base of' which was casein. This is manu­

factured in the United States ohiefly by the American Plastic Corpora­

tion and t h e Aladdinite Company, which has to do mostly with buttons 

and buckles. 

Aorylio Resins . The industrial development and application of acrylic resins 

has been due mainl y to the research of Dr. Otto Rohm of DaI'Jilstadt, Germany, 

who has worked continuously with these materials since h is original 
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collaborations with Von Peohm.ann in 1901 . Recentl y many blioation 

on th se products have appeared in aoad o., industrial , and patent litera-

tur e . Various m thods of preparation of monomeric esters have beEll dea-

oribedJ the e s sential starting materials for oet of these syntheses 

are petrol eum, air, coal ., and water . onomerio esters are manufactured 

from readily availa le o anio ohamioals by a series of reactions ich 

invol ve several carefully control led steps. 

Not until 1909 did an important new substance emerge . en Dr. 

Leo Bakeland of Yonkers, ew York (Bel gium born), att pted to create 

e. rus ·ble and soluble materinl to co pate with expensive natural resins., 

( r, copal , ellao, etc .) tot instend an insoluble, infusible, 

material no known as "Bakelite" . is s man ' s first synthetic resin, 

created out of phenol ( car bol ic acid) and formaldehyde, t1IO substances 

encountered most frequentl y in hospitals . It is a terial that never 

existed before . is material s named" a.kel ite" after its inv tor . 

An article appeared in the Time a a.zine, ay 20, 1940 , that r d as 

followsJ ( 66., pa ea:>) 

Philadel phia' e Franklin Institute presented one of it s 
coveted gold medals to Leo Hendrick Bakeland inventor 
of Bakelite., "Father of Plastics." 

Since that wonderful invention syntl etie pl stios have developed 

rapidly. So different re they from the things they are ade to res ble 

or r eplace. that it would be dif'ficul t for any chemist to discover how 

they are made. In refining these nterials. the emist would find y 

aro not characteristic of their c am.ical composition nor ould they 

ow the rel ative amounts of materials used in the plastic. The s thetio 

plastic is a glamorous bstitute f'or many natural I:1.ateria.ls and is a 

t r ibute to the powers of man . 



PLASTICS IN 1 DUSTRY 

Since Bakeland' s discovery synth tio plastics have developed 

rapidly. 'lhe gre t f ctor in tl e development or tho new plastics in 

the post r years was the adv t of ss p roduction athods and injection 

molding vilich is one of the major inventions of the a e . is hns played 

a larg part in bringing plastics to the industry. 

gazine writes • (35. page 1) 

There is a wide spread impression that plastics have 
been making a phenomenal industr ial progr ess.: and they a.re 
about to super sede glass, wood. porcelain. rubber and evoo 
etal. 

In almost every branch of industry pl astics have brought about 

many changes . They oo bine light eight with remarkable strengt h and 

are able to resist the average of corrosion. Plastics thus find i 

or a.sing 1se in th construction of «nical equipment and in 

parts. As secondary materials or construction they have had a r ked 

influence on the development of .many industries. such as electrical engineer--

ing, radio. telephone. aircraft and the auto obile. It is well to mention 

that in many instances t h e active collaboration or oth er industries 

with those engaged in the manufacturing of plastics has s t imulated pro-

duct ion . 

Supplementary Building aterial. The u se of ple.stios in industry has 

been increasing rapidly in the past decade . Mass production started in 

1936 and h as advanced r pidly until it is p redioted that 1940 will be 

tho r;reatest y r in it h istorical development . Legr;ett, in hi s rticle 

on plastics st teas (42, page 656) 

•• •• the American of tomorrow will live in a plastic house. 
drive a plastic automobile and fly in a plastio airpl e . 
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Plastics are being used in many of our industries today. Every 

day the pl ustio industry is taking a more important part in the economic 

structure of our nation. They are becoming more widely r ecognized as 

improved xr.aterials which have ropl a.oed age-old substances by making 

hundreds of procmcts moro utSei'ul, more beautif\ll end easier to obtain . 

The leader in the use of pl astics is the automobile industry al­

t.hough electricity has many uses fbr it as insulation . The past few 

years have seen the developmmt of lammated pl a stics for interior decoration. 

19:55 Production. Taking a bird-eye view of the year 1929 makes it look 

like a continental divide separatine; the old from t he new. Before 1929 

t he progress of pl astics was very slow but follow:ing that period many new 

plastic products began to appear on the market . '.lb.a prol;ross from then 

on was very rapid until in 1935 production reached an all- time record. 

Nearly one hundred million pounds of synthetic resins were manufactured. 

The raw material was worth fifty million dol lars and after being manu­

factured into finished artioles, its value increased t-o about one hundred 

f'if·cy million dollars. 

1939 Production. The current pl astic production has made a steady gain 

since the year of 1935. The total production of all synthetic resins 

was estimated by the government as being 231,027,548 pounds in 1939. lhis 

total production reyealed a 38 per cent gain over 1938 e.nd excelled a.ny 

preceeding :,oar . Thare are at least thirteen types of plastics now on 

the market with new t-ypes beine introducod at the ra.to or one every twelve 

months, contrasted with the pre-1929 rate of about one every twenty 

yea.rs . 
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!):Pes ~ the Market . !he four general types of plastics 1n use today are 

cellulose, protein, natural and synthetic resins. These have several 

trade names al though t he chemical composition is about the same. The 

synthetic pl astic is making the most rapid progress today and most of 

the new plastic developments have bem of synth.etio origin. '.lhese are 

the t ypes that have made an increase in the field of production. The 

great difficulty was the laok of market facilities . 

Buyers ££_ Plastics. I n the beginning it was difficult to sell this new 

material . It was completely unknovm. and manufacturers had no idea how 

to apply it to their advantages. They could see the beauty but could 

not visualize their fabricating processes, yet they reali zed a great 

need for this type of product existed. Jewelers, manufacturers of 

beautiful things for interior architecture and decoration foresaw a. 

gr eat future in plastics. Innumerable manufacturers of novelties had 

wished for a less expensive domestic material to replace the important 

preciou s and semiprecious stones, ivory, crystal and other materials 

which were so costly to make into consumer goods. 

Therefore., manufacturers had only to be shov.n how to me.Ice use 

of this mater ial and som.e of the possibilities it contained. Cast 

resins are admirably suited to novel and decorative uses end the need 

for this type of material has grown into a substantial de.mand. 

Another field opened for further development is general hardware., 

such as handles for knives and forks, kettles, pots Bnd pans., wl, ere a 

non-heat-conducting material can best be used for comfortable handling. 

Attention is being given by manufacturers to strengthening th.is 

material and standardizing col ors to meet immediate decorative demanda. 
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The field of deoore.tive accessories, suoh as gifts, premiums hom'tt (J1,, 
~ I ;,.' '( 

'"' ) . aocessoriee, has the greatest opportunity outside th bu i lding an ,- s-,, 
button field for rapid growth. 

Displays and exhibits are another g r t field served by oast 

resins a limited way. It offers greater opportunities for olum.e in 

ihe cast resin industry than ever before. T'nat means, in spite of 

tr endous coverage achieved by the materiel , the volume till has 

not been as it will be when fabricators r alize its i'ull scope. 

1th the growth of art in industry, oast resins have ound 

very practical use in modem packaging . The material is comparatively 

undeveloped in this field but co etic manuf cturers are leading the Y• 

Tl is is evid«it that the use of plastie11 in every day lif'e is becoming 

more in demand. 

PLASTICS EVERY DY LIFE 

In less than seven years oe.st phenolic resins have come out of the 

laboratory into the hands of nearly every person in the United States . 

A certain manufacturer (15, pae;e 1) estimated 'that seven out of every 

ten V10 en wearing costume jewelry pur aaed this aea.son will be j elry 

of cast resins . About five out of every ten picnickers will have knives 

and forks with gaily colored handles. Three out of every ten automobiles 

on the h ighways will have i'rom one to many pieoes of plastics on them. 

People purchasing this material, however, do not know it by the name 

of cast resins. 

Plastics ~ the Individual. Not 1 f; ago many people cherished colleotione 

or trinkets ~athered through the y rs. In these collections are found 
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rings, a gol d bracel et. a locket and cha.in, a broooh set with tiny 

stones, pearls, and perhaps a few strings of beads. all memories of some 

special event. Then came costume jewel ry. colorful, decorative, in­

expensive, until today the same jevrol box could not be&in to accommodate 

t."ie treasure. Sinoe about six years ago seventy-five per cent of all 

costume jewel ry is made from cast phenolic plasti c :material . Smartl y 

shaped and designed with its jewel-like col or and brill iant sparkle, it 

beams from the hair, neck., shoul der s and wrist of well-dressed women 

eve.ryvm.ere. 

A new plastiq, cellul ose acetate, has been especiall y suitabl e 

for jewelry production. Their modern settings were created by Ernest 

Stiner, a jewel ry designer . Becnuse 0£ tho ful l col or of cel lulose 

acetate plastic, this material was sel ected to execute into chinese 

designs. The original pieces on display at the Arden Gal lery, were used 

as models by the die makers. '.there is almost no limit to the size, 

shape, and intr icacy of motifs 'fthicli can be p roduood. Good design is a 

noticeable feature in almost every displ ay of this new version of plastic 

jewelry. 

There were matcliing sets in{;oniousl y fashioned from strips of 

l aminated woven wood veneer:. The exhibit also contained crystal- cl ear 

methyl methacryl ate bracelets and pins decorated with artisti cally 

carved pattern s . They come in jewelry col ors as sapphire., ruby, pink, 

bl ue and many other shades. Now it appears that plastics a.re 1 eading 

in the realm of costume jewel ry, and progressive manufacturers should 

have little trouble if t h ey fo llow t he style trend with wall designed 

pieces. 

At this time the writer will attempt to enumorate many of the 

articl es an individual might wear at a g iven time that are made from 
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various ple.stio substances. Some of tho most common are buttons and 

buckles of various designs. In the costume jewelry are found ear rings. 

bracelets, necklaces, hair ornaments, ring s , bred; pins and lockets. 

In the eyewee.r are optical frames of almost any design and travel goggles 

with colored lens of pl o.stios 'Which are very fashionable. The frame part 

of the ladies' purse in many cases is some type of pl astic. I n the purse 

is found a p l astic rouge easo, lipstick case. comb, vanity case, mirror 

back, pen and pencil sat and key holder. As a part of the dress one may 

wear there may be belts , suspenders, garters, slide fasteners, wristwatch 

bands, trimminr;s on the hat , nylon ho siery and scuffless heels on ladies 

shoes . 

At the Eleventh Annual Boston Conference on Distribution, Pitcher. 

the General Manager of the O.t Pont Pl astic Depnrtmant, introduced a 

feminine model portraying "Princess Plastic" showing the development 

which the plastic industry has made in the last few years . 'lhe pl astic 

articles that this model wore were ad follows• (29, pac e 15) 

"Princess Plastics" wore a crushed crown hat of bright 
red velvet with an upturned visor type of jet black "plastacele" 
cellulose acetate plastic. '!'his color was repeated in the 
slide fastener of her rayon velvet dress •••••• and scuffless 
heels of her shoes covered with "Pyraheel" plastic heel cover­
ing material. 

Her jewelry ensemble consisted of a tripl e strand neck• 
lace of an entirely new pearl effect of "Lucite" •••••••• with 
a chain of "Plastacele" covered wire in a b lended color. The 
black suede handbag she carried was built around a frame of 
attractively carved crystal "Lucite" . 

Even the cont ants of her handbag displayed the versatile 
role "Lucite" is playing. A smart rouge container and l i~ 
stick case made of crystal el.ear plastic ••••••• • A ruby red carry 
all, light and dainty in appearance, had space for a comb, 
cosmetics and cigarettes. For a ~ore determined sprucing up, she 
carried a collapsible "Pyralin" comb with short "Exton" bri stles 
at the base•••••••••••••••••• •••• •• ••••• 

For style and utility in eyeware, she also turned to pl astics, 
equipping herself with a pair of oxford eye gl asses, with "Pyrali.n" 
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rims of fles.'1 tone to match her complexion and lorgnettes 
with brilliant red rims to match the shade of her velvet 
orom hat . Her stockings were of nylon, a product of chemistry. 
She carried a orystal clear wal king stick or "Lucite" with a 
hand carved handle and tip. Some 16 articles of chemistry 
went to make up the plastic' s attire truly fit for a princess. 

From this quotation it is evident thut plastic articles the 

individuals wear are becoming more fashionable every day. The designers 

are able to see the great future in the use of plastics for the individual . 

Plastics in the Automobile. Chemioally-made pl astics predated the first 

:motor oar in this country by almost three decades, but only within recent 

years have the mo.terials bean used extensively by the automobile industry. 

Figuratively, they started very slowly, advanced somewhat in dsnand and 

then remained stationary for a long time. lfow pl astics are beivg more 
~ 

extensively used in the 1S40 models. ... 
. 

Automotive consumpt1:on of pl astic mater ial increased in the manu-
I 

faoturing of 1939 models, and the new high may be achieved this year. 

'!he r easons for this incr ease in the use of pl astics are m.nny., but two 

or three desorve special ment ion. Within recent years the che:nical 

industry has developed new mol ding compounds and automobile body engineers 

reoognized the potentialities of these materials fo r interior and exterior 

decorative u ses. Improvenents have been made in mol diDg equipment . 

On the purel y utilitarian side., pl astics have long been used for making 

gears, pump- rotors and distributor hoa.ds, and tl.ese applications are ex-

tending rapidly. 

Kline tells us that i ( 41., page 00) 

A transparent celluloid storm front in a 1905 single. cylinder., 
7 h . p . motor Oldsmobile runabout repr13sents the fi r st appearance 
of pl astics in the automobile. 
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.Am.eri can motor ists have been riding behind laminated safety glass 

£or so long they have forgotten the years that predated the safety gl ass 

era. bince that ti-e many states have required safety gl ass windshields 

and now most car s carry safety glass in the side windows. Laminated 

safety glass is a sandwich corttaining a plastic sheet pasted between two 

panes of pl ate glass. Tib.on the glass is broken the particl e s adhere to 

the plastic instead of flying. 

Yost of' the new autonobiles safety gl ass will carry o. nsw type of 

pl astic interlayer which gives greater safety and more satisfactory 

sorvice. Ilere again the purchaser will not r eoo::;nize this added improve­

ment . Many year s of r esoar ch were made before the manufactur ing process 

went into perfection. This product is "Dutacito" polyvinyl acetate 

resin, the n ew safety gl ass inter layer. This material e:xcells all 

previou s materials in both appear ance and protective charaotor istios. 

The outstanding im.pr ovemoo t of the new· interlayer is its ability to yield 

under impact without itself being broken and at the sane time hol ding 

shattered pieces of glass tobether. Accepted tests m1ow that l aminated 

safety glass made with fiutacite is superior to other types in both im­

pact strength and behavior of th.a pane when broken. 

Little does the avoro.ge buyer of attractive new models realize 

the "WC>rk entailed in making possible t h ese gler.iourous colorful p l &stice 

'Which gives one the oven.hel ming desire to O'WD a new oar. Eneineers are 

constantl y busy testing mater ials for ability to stand up under the 

conditions it is likely to ancounter. 

These cars are not sol d in the same community. therefore. they 

must test for varyilJ.IS tooiperatures. This plastic material must be ablo 
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to withstand the wide extremes of temperature. fost of this mater ial 

is put to a test of minus 66 degrees Fahr eit and is then submitted 

to a t snperature of 158 degrees for a period of' tw81lty-four to sevent two 

hours. 

'Ihe 1940 models have r ached a new level in the consumption of 

plastic materials . The Goneral otors Corporation is again in the lead 

for the utilization or pl e.stio materials. 11Lucite" methyl mathacrylate 

and "Pl aetacel e" cellulose acetate mol ding powders are used for eight 

parts of the Buick. These parts include the steering eol., int rior 

fittings, instrument dial parts, directional signal lenses. clock dial 

ring, radio push button and horn button cover. The Oldsmobile is also 

a big user of these materials with seven p l astic ppl ications . 

nte Chevrol et and Pontiac have radiator ornammts of "Lucite" 

and acetate pl astic steering wheels and interior parts . I n addition, 

the Pontiac is equipped with a "Lucite" horn button and speedometer 

backeround, molded of "Plastaoele" po ders . 

Other manufactu r ers are using plastics liberal l y in the current 

model s. The steering 'Wheel and interior fittings of e Pudson are 

of aoet te composition ., other parts are made of "Lucite" . In the Packard 

any parts are molded froD\ t e crystal- clear pl astic ., and both the 

Lincoln Zephyr and Lincoln car s use "Plastaoele" beading inside for 

deooration. 1e.t the f'utura has in store is still a prop'l.ecy. New 

compositions and now materials indicate appl ications that today se 

ranoto. 

Possibilities ~~.!!!!_~Plastics ~~Airpl ane. 'l'his material is 

strong. unbel ievabl y smooth, resistant to time and ea.tl er , impervious 



to water, fireproof, cor rosionproof, and easy to fabricate. 'lb.ese a.re 

the outstanding claims me.de for new pl a stic airplanes being built at 
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Van !Iuys, Califomia, by the Timm Aircra.ft Corpor ation. E:!tperts believe 

that the devel opment may revo l utionize t he airpl ane industry and become 

one of the most potent facto rs in our national defense program. 

The new airpl ane made of pl ywood impregnated and bonded with 

phenol resin p l astic, can be mol ded to the proper shape in a pr ess. ihe 

parts may b e stamped out in onl y a fraction of time required to rivet or 

weld the metal . The rapid eonstruotion o'f military pl anes becomes a matter 

of vital significance. The oonstruotion of metal wings and fuselages is 

a slow process also, metal is expansive, h eavy to transport and bulky to 

store. 

Planes of pl astics and pl ywood solve a l l these problems and 

furthennore t hey could be turned out in quantities that would s tagger 

the irnagil,-ation. The first such ors.rt f l ew near Los Ang el es, and mo.y be 

the forerunner of a great swan:i. 

There are onl y two pl ants in t he United States producing such 

pl anes on an exper imental basis. :No mil itary a.iroraf't bas been completed 

from this pl a stic mater ial but several exper imental model s are approaching 

the testing f light. lfo mass production has yet been attsnptad by the 

manufactur ers . The fi r st ship to ba pr ochlced by "thi s practical mass 

production method ,m.s the one used fo r the tryout near Los Angeles. 

There ls nothinE; in the method of production tha t cannot be applied 

to h i gh- speed streamline production. Br iefl y t here are onl y a half 

dozen step s in the method of construction . A half shell of each essential 

section is built up on a j i g. Spruce str ips, mich are the full length 
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of the section being fo ed and a few inches wide., and one twenty-fourth 

inch thiolc., are arranged to form three layers in the same order as 

three plywood. 

The plies are sprayed with a phenol resin plastic compound ich 

ta.lees the place of glue used in plywood. ot only is this applied to 

t h e surface, but the plastic is forced into the wood. After the plastic 

bind'8r setfl, the section is placed in the mold ioh is the exact size 

and contour desired. Pressure is applied forming t r e precise ape 

and fusin the compound with the 'WOod so s to fonn. a completely new 

substance. The cold process used in for.ming se s to h v a &r aat ad­

vantage, tl1ereby eliminating the problsn of using heat . 

en the plywood plastic sh 11 comea from the press, it is smooth 

and almost metallic in appearance. Then it is p l aced in a huge jig 

iah has the form of the fuselage and ings . The plywood plastic 11 skins" 

which are to oover ea. section of the plane a.re then arranged in place 

as diestamped sheets of metal, but instead of being riveted,. the joints 

are simply sprayed with e. plastic solution whioh an set es the 

joint as strong as the material itself' . The pl a has been fo ed into 

several 1 rge sections ,. these include t he entire i'uselo.go., the wings., ond 

the tail surface. These are g iven e. final oo ting of plastic and placed 

in the bnld.ng ovens at tE111porature varying from one hundred eighty degrees 

to t"WO hundred forty degrees. 

into a single ss wit out a 

is heat sets the plywood plastic "skins" 

s . '.l'o complete the plane,. it is only 

necessary to attach the wings to the fuselage with a simple coupling s . 

The t il surface and engine a.re assembled ·th swif'tly completed attach-

ants . e interior structure is completed while the oth r rts are 

being formed in the jig. 

The pl ane which ba.s beEll built rlth only a fraction of the labor 
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necessary :f'or metal construct i on., is r dy to fly. The material i 

oheaper and more readily avail ble. '.lhe plane is 20 p r cent lie;hter 

tl'.an wood and is more resistnnt to fire . 

l ill er in his discussion on the plastio pl ane states 1 ( 60., page 69) 

Elimination of all external rour;hness, suoh s rivet heads 
end joints, give increased speed potentialities of up to 25 
per cont . 

There is one defect of' plY'flOOd plastic planes and that is they 

are di!'ficul t to repair . Engin ers are now rking on the problem. The 

objection is not so serious as far as military airplanes go, for war 

planes are u sually either only slightl y damaged or they are a total loss. 

Tb.ere is on more test the plywood plastic planes must pass, th t 

is the actual experience, thousands of hours of !'light , into storms and 

in calm, under uvo-ry conceivable condition . en this test is complete 

and they have been success 1, e rican may h ave airplane production 

potentialities vtlich will make the future skies plane-filled. 

0 or uses of pl astio mat e rials in the airplane are gi van by 

Leggett s being1 (42, page 128A) 

Aorylis resins, such as Acryloid. Crystalite and Plexa.­
glass, are &ployed by the irple.ne industry in eet form .fbr 
la.ndin light oovers, cook:pit enclosures, wind iolds and 
windo e..ud gun turrets, bee use of their light weie}lt. wee. er 
resistance and clarity an important factor from the stan 
point of visibility. 

In the forward cockpit of the bombers pl sties again play t heir 

important role• Conduit pipes, parts of seats, unstressed m bers of 

the internal ar ent are in many cases made of plastic mater! 1 . 

~ 1.!!, ~ Plastic aterial in ~ odern Reaid ce. For a n er of 

years, interior designers have been favoring the u ae of plastic and 
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have been eagor to use this material for decorative purposes. ey 

co d see so many opportunities in. decoration 'Wh ere these new materials 

seem to fit. but the troublo was to bridge the gap between creation and 

1DAterializat ion. Uo great ount of progress was ma.de until 1936 vm.en 

transparent acrylic resin a ppeared in the United States 1n sheets and 

also a molding compound in 1937. ing s began to change in the interior 

design field. 

Transparent plastics excited the ima&ination of the designers who 

vision d complete table setting s of matahing or contrasting colors, 

even tables and chairs of unprecedented delicacy and charm. Viewing 

the decorative t ey saw nothing but small and troublesome orders ead. 

'!hose who have watched the advance of' modern design and decoration. know 

that ny good decorator is not easily discouraged and with hard work the 

designer will make great p rog ress. 

'Manufacturers who oater to interior design and have sensed this 

market for some t e now have been g iving their beet thoughts to the 

possibilities of introducing plastics into their products. ore plastic 

materials are being made into furniture each year. the exhibit at the 

orld Fair gives evidence of this . 

Plastic furniture and dooorative accessories are not cheap. The 

mat rials oo properly handled have intrinsic value worthy of the price. 

Craft wo r k is always more costly than mass production merchandise. On 

the other hand, plastic furniture is capable or production by modern manu­

facturing methods. So lamps and many other i tema which should brmg 

th within reach or a nonnal budget are on the m rket today. 

Perhaps the roost rocent oxampl e is the woven plastic furniture 
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styled for use on porches and lawns by Ypsilanti Reed Furniture Company, 

another the Grosfield House. exhibiting the sixty-fi:rth Decorator's 

Interior, in nhich the furniture was made from crystal-clear Plexagla.s. 

The pl astic used i's cellulose acetate, a comparatively new mold• 

ing compound vm.icb h~s low heat conductivity, absorbs l ittle moisture and 

is resistant to weather . Custom furniture fixtures and aocessories of 

clear transparent plastics are increasingl y evident in smart shops, 

hotels and some of the wealthy homes. 

While costly for the individual oonsumer, the charm 0£ these 

pieces have gone beyond ,commercial application, and now the demand is 

so great the designers and decorators find it difficult to meat . ~ -

p erience gained by craftsmen engaged in t h e work is rap idly translating 

itself into efficient technique. 

A group movement of industrial design appears to be headod into 

the tield or furniture and home furnishings 'Where plastics may receive 

rather broad recognition as a fundamental material. They Y/8Ilt to design 

f'umiture i.mich can be brought into the American home styled to the living 

habits and needs of ci thens of the United States. This statement is 

quoted from the l~odern Plastic llaga.z ine t ( 61, page 74) 

A group or designers, artists, cro.f'tmn.en, manufacturers 
and retailers in the home fumishing industry have originated 
to do business under the name of ".American Wa.y" for the pur­
pose of coordinating and accelerating the art-in-industry move­
ment in this country. 

They expect to ho.ve one retail store in each community 'Who will 

offer products of these artists and craftsmen. Their purpose is to have 

t h is furniture reach every home in America. 

Lamina ted plastics have become the numbor one choice for interior 

decorating. By rapid development this modern finishing material has 



g rovm familiar in the interior design sphere. New colors, materials 

and prooesses point a new way to increase applications for home and 

building oonstruotion. The decorative f lexibility and vorsa.tility of 

these laminated pl astics is represented from coast to coast. 

44 

'rhe wr1 ter will att6.'llpt to list many or the furnishings in the modern 

home tha.t are made of plastics . In the lady's bedroom there will probably 

be found a vanity set on the dressing table, 18Il",p, picture with a pl astic 

frame, a hat box, switch plates, plastic curtain tie-baoks, flower vase, 

and the light shade may be made of pl astics. If the furniture is relatively 

new there will be plastic drawer pulls. 

In the living room will be found candle hol ders., curtain holders., 

ash trays, piano with plastic keys, picture frames, radio, flower vases, 

and lamps with shades. In the dining room. will be a plastic fruit bowl, 

candle hol ders, trays., switch plates, light shades and there could also 

be glass sets, napkin rings, telephone set and desk set. 

In the bath room a re faucet handles, parts of a clothes hamper, 

bath salt containers, shelves, pl astic wall panels, light shades., switch 

plastes and door push plate., eto. In the kit ohen there might be plastic 

knobs or pulls on the built-in fixwres., p l astic knob.s and handles on 

coo.Icing utensils, pulls on tho stove and water faucet handles and possibly 

pl astic measuring cups., knive and fork handles , and electric coffee pot 

handles., electric toaster handles, and electric mixer frrune., some dishes., 

salt and pepper sets, bottl e cape., clock frame, light sockets and the 

house number. If an electric refrigerator is in the kitchen., it will 

al so have some parts made of' plastics. Other articles of t he home having 

some plastic parts are the typewriter, electric sweeper. and t he electric 

washer. 
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At the rate pl ..... stics have advanced the pe.st few years ,. there 

will be y more articles in he home th t will be rnada of pl stics. 

Some authors pr diot that many homes will have plastic fumiture in th 

ne,:t few yea.rs. here is a possibility of pl stics becoming one of our 

lee.ding deoorative materials. 

Universal Decorative Uses 2£.. Plastics. There is not any doubt about the 

outstending popularit of plastics o.s a deoorative material. L a.ding 

orge.niiationa from co st to coast have a:,cperienoed the use of pl astics 

as an intorior deoo tiv .material for such uses as soda fotmtain 

counters, etc. The designer can produce a wide range of' eff'eots sinoe 

the strong selling force has been improved by having discovored a great 

number of popular colors. Spacious modern curved counters are one of 

the newest pl astic developments. 

An article in the House Beautiful relates how architects end 

decorators are adopting the use of plastics.& ( 63, p 0 e 276) 

Ar itects and decorators have boen quick to discover 
t.heir uniqu effeotivenes • s 11 oovering •••• Arohitec ral 
accents in interiors are often effectively made through the 
use of plastics. 

For this reason ar itacts end designers in both the United States 

and ,reat Britain have bem using much of this material in rec t years 

for public rooms of ips, hot ls, restaurants and oafes, as 11 as 

for soda fountains in drug, variety, ooni'eotionery, and dairy stores. 

The latest innovation is t e adding of this material in busses and 

streamlined trair6 • 
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In the Business Week this information conoeming "'Britain's work 

in plastics was found t (11. pages:>) 

In technical knowledge and ability in pl astio industry 
of Drite.in is hardl y inferior to the industry in America, but 
competent critics ur ge that it lar;s far behind in design. 

Plastic paneling has beGl used in soma of the newer 
hotels in Landon and there is great interest among architects 
in plastic possibilities. Whispers from America. of houses 
fabricated entirely from pl astics intrigue people in Britain 
'Who anticipate no early ful fillment. 

Uuch of this material is not brittle and will not chip or break. 

It is stain proof with any ordinary liquid and some will not tarnish 

from lighted cigarettes . 

During the last few years T'llany large cities have had glamorous 

Christmas displays v1hi ch wore made possible by the use of plastics. In 

1938. HollY'ffl)od displayed a Chirst.-nas decoration showing the beauty 0£ 

color ful stn.rs made of "Cel-o-Gl ass" plastic coated wire mesh . .Many 

of the largo stores in New York and other cities are adopting plastic 

light reflectors which incroase the volume of light in the roo:n and de-

crease breakage losses. 

Summary. The historical development of plastics shows that its greatest 

progressive uses have come about dur ing the past few years . Gr eater 

trade applications have increased to the extent of the manufacturing of 

m&jor pieces of furniture and magnificent decorative installations in 

ships. hotels and other large public places. In order to appreciate the 

historical background of plastics to the gr eatest possible degree one 

should know something of the scientific .development of t hi s material and 

in the fo llowing chapter. Chapter IV. a brief insight into such a devel op-

ment is presented. 



CHAPTER IV 

SCIENTIFIC BASIS FOR crT~HCAL DEVELORiENT 

Since plastics a.re being used so extensively by t.be individual 

and in industry. some information should be g iven about its chemical 

origin and composition. I t ia almost impossible to even imagine the 

material being of a chemical origin. 

Types £!_ Plastics. Plastics may ba divided into two types, depending 

on their physical properties. They may also ue classified according to 

tl.oir chemical source. The eighteen or so known basic types fall into 

four general fiel ds : cellulose pb.stic., protein pl astic., natural resin 

plastics and synthetic resin pl astics. The physical propert ies., which 

include tho thermo-settillt; and tho thenno- plastio will be discussed first . 

Thermo-plastic. Thenno-plastics soften men heat is applied and if 

heated above 200 degreos Fahrenheit will beooue a liquid state. This 

materi&.l. possesses one advantage in that it may be reheated many times 

without changing i ta chemical composition. A typical «ieample of 'th is 

material was the first modern pl astic, invented by John Wesley Hyatt in 

1869. This aaterial was known by the scientists as nitrocellulose 

pl astic. 

Thermo- setting. Thermo-setting pl astics are compounds vd:lich definitely 

a.ltor their chemical constitution in the course of molding under heat or 

pre6sure or by both . This plastic sets s i.J::,ilar to cement, in like manner 

heat is applied to the unpolymorized pl astic material and it sets by 
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chemical action so that heat does not alter it later. 'lt .. is permits it 

to be used whore con siderable hea.t exists. A typical example i s the 

phenol formaldehyde plastic developed by Dr. Leo Bakeland in 1907. 

Cellulose. Cellulose t he chief component of the solid part of plants. 

cotton linter and wood pul p, is oornbined with acids fonninE e. resinoid 

suitable for pl astic uso. The nitrate plastic is inflrurmable therefox-e 

making considerable hazard in manufo.cturine; end storil".g. The acetate 

plastics burn slowl y like wood or similar materials, they a:-o non- ho.iardous 

in production and use. ~yl cellulose, a relatively new plastic material. 

is believed to have many possibilitie s. 

Cellulose Nitrate. Cellulose nitrate is a thermo-plastic, "Pyroxylinft 

pla stic boi.ng a current example. The cellulose being cotton linter is 

purified and treated with mixed nitric and sulfuric acid to produce 

plastic material . Camphor, aloohol and color, as desired, are added to 

t his material making the mixture a dough-like substance 'Which goes ti. rough 

a forming process and emer ges in forms r eaey i'or the fabrication of 

articles by the manufaoturer:J. They can be shaped into any fonn vtien 

heated ; and "tr.elle characteristics make ~hEr.t suitable fo r shop use. It is 

offered in practi<:ally any shade or hue one would desire. 

Ethyl Cel lul ose. Like t h o older more extensively used cellulose plastics. 

the acetates and nitrates, ethyl cellulose relies on the same origins for 

1 ts cellulose, ootton and wood pul p . Ethyl chloride t he other component 

ordinarily used in making ethyl cellulose requires only such common 

chemicals as ethyl alcohol and hydrochloric acid for its products. 



49 

There are some suggestive uses for this product which may me.Jee it important. 

Cellulos e Acetate • .Another versatile plastic. cel lul ose acetate, is a 

sl ow burning substance like wood or other similar mater ial. To make it, 

ohEl!lists t r eat bleached and purified cotton linters with an acid mixture 

of gl acial acetic and acetic anhydr ide acids to produce cel l u l ose acetate 

flakes . Plasticizer and col or ing ingredioots are incorporated to form 

the dough- like mass to be rolled and baked into a block ready to finish 

or it may also be formed into a continuous sheet. 

In addition to sheets, rods, and tubes, it is also avai l abl e as 

molding powder. Current methods of molding are based upon first soften­

ing the powder by h eat, then f'o:nning it in molds by pressure ?bore it is 

l eft until cool ed. 

Protein Plastic . Protein p l astio dates baok to 1890 when Dr. Adol ph 

Spittel er or Gennany, mixed sour co,,.' s milk with an acid to produce a 

hornlike substance known as casein pl astics. The product of casein 

plastic constitutes a well establ ished industry in ~rope but has not 

progressed so well in the United States due to climatic conditions . 

?.fore reoent developments reveal that it is possible to use soy beens. 

coffee beans, l i t.nin :from wood, peanuts and other types of agricultural 

products in making protein- type pl astics. 

Casein Pl ostic. The product of the casein plastic constitutes a well 

established industry in Europe6 'Rhero the product is sold under the 

name of "Gol aith. " '.I.he proces s is a potential consumer of large 

quantities of milk, which appeals to those -who are concerned about 

util izing ag r icultural surpl uses . 



The first successful casein pl astic devel opment in the United 

States was by the Aladdinite Company in 1919. By 1925 four othB"r 

American firms were in the business. The applications wer e found to be 

impracticable in this country because of the marked variation in the 

climate. This plastic industry has declined, both in number of producing 

uni ts nnd in vol ume of production . 

Coffee Pl astic. In the use of pl astics, one of the most recent develop-

ments is found in the coffee bean. Its use was desoribed in an article 

in the Business Week, January 28, 1939: (12, page 33) 

Good Ol d Coffee, l on~ the monaroh of the American 
breakfast table, promises to enter a new sphora of infl uence. 
" Coffee Plastics" a fruit of a long-range program of the 
important South American interest . Most remarkable feature 
of the coffee pl astic is the fact that it i s wholly the 
product of unroasted coffee bean. Since the beans are not 
roasted in the production process, the pl astic has no odor. 

The process of ma.kine; coffee pl astics requires no a.deli tional 

material other than that found in the coffee bean. The natural 

oharaoteristios of coffee are such that it produces its 01m chemicals. 

pl asticizer, catalyst and filler material . 'lllis enables such an 

industry as that of coffee pl astics to be self• oontained. The pl astic 

can be produced in a thenno- seb'ting or a thermo- plastic fonn. It is 

suppl ied in g reen, red, mahogany. bro'Wll, yellow, and ebony black, by a 

chemical devel opment of its own color ing lll9.terial. 1n 19h1oh the gr een 

coffee bean is wholly rich. 

Another interesting article on coffee pl astic s was found in the 

' Soience .American. This statooient is quoted here i (&> , pabe 224) 

Concerning tho oost of manufactur ing a bag of coffee 
weighing 132 pounds. This bag 0£ coffee will produce 
40 square feet of plastic 1/2" thick and about 1 . 25 gallons 
of coffee oil. The manufacturing process involves no 
unfamiliar machinery or special handling. 
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It se91':ls that this new plastic will be ideal to aid the develop-

ment of the plastic industry in South American oountries. 

Soya ~ · The principal use of the soybean in pl a.stics is a filler 

material . The use of soyl ean meal in plastics is constantly increasing : 

( 9., page 6) 

• • •• from 4000 pounds in 1934 to 311., 7!:n pounds in 1937 . 
This same company hl' s al so done some work on the develop­
ment of textile fibre., similar to lani tal , from soybean 
protein. 

The Ford Hotor Company uses moat of this soybean pl astic for electrical 

insulation and decorative purposes in the Ford and other cars manufactured 

by that company. 

Natural Resins. Natural resins are those formed by nature such as rosin, 

copal ., shellac, asphalt., rubber latex and tar. It is sometimes necessary 

for man to perform some operations when separating this material from 

other substances to make it usable. Shellac was used ma.inly for v.ood 

finishes prior to the advent of t he phonograph industry. Copal., another 

important natural resin., is obtained from Africa ,mere it is found as a 

fossil resin • .An example of a natural res in is lac., secreted by a 

little bug that sucks the sap of certG in trees and oonverts it into a 

covering for its own protection . Th e lac picked by hand from the bark 

of' certain trees in I ndia and South Asia is refined and dissolved into 

a suitable solvent, forming shellac. 

Shellac Plastic. The first ~tural plastic to become important in 

this country was the shellac plastic. Shellac has been used for polishes 

and varnish es for severa l centuries. Some of the patents relating to its 



use as a moldine; composition were enumerated by Gorton JJ. . Xline as 

followss (41, paGe 51) 

One was to Merr iok 1868 and another to Gardner in 
the same year . However t he first application of any 
magnitude for shellac molding composition dates from 
its u se by :Emel Berliner in 1895 for phonograph records. 

By 1888 he had worked out a detailed method so n. sound groove 

could be cut in a. flat disk. ·In 1895 he turned to p l r stio oomposition 

containing shellac as a binder nnd soon the technique of a moldin~ 

shellac base for phonogr aph records was under full development. It 

remains today the largest single outlet for shellac pl astic molding . 

Copal . This is a. hard lustrous resin varying in hue from an almost 
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colorless transparent mass to a b right yellowish b rown and when desolved 

in alcohol or spirits of turpentine it £or,:ns into a valuable varnish. 

Some oopal is obtained in Brazil and other South American countries 

and oth er types are found in India and Africa. '.lne most important 

resin gum, from a commercial point of view, is the Zanzibar or East 

African copal. 

The resin is found in two distinct conditions; (1) raw or 

recent; and (2) ripe o r true copal . '.lne raw oopal is obtained direct 

from the t ree or found near thei r roots . The true or fossil oopal is 

found embedded in the earth over the main coast line of Zanzabar . It 

is found at a depth gr eater than fou r feet, and occurs in p ieces ranging 

from small pebbl e s to lumps ,veighing four or f'ive pounds. 

Synthetic Resins. The synthetic pl astics are differ ent from natural 

resins in that they a.re not found in the natural s t ate but a.re made by 

man throue;h chemistry. Synthetic resins are compounded t o form a 
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chemical composition and are tho results of chemical reaction. Synthetic 

resins are of three classes, namely. mol ded, cast and laminated. The 

molded plastics have ma.de considerable progress and almost every type 

of synthetic pl astics are found to be moldable. The cast resins are 

being used extEllsively as decorntive, chemical resistant and photo- elastic 

materials. The use of the laminated pl nstics has been increasing in 

decorative construction, industrial services and electrical insulation. 

}folded Phenolic . Phenolic molding .ma.toria.ls are prepared from primary 

phenol resinoid and suitabl e fillers, Guoh as wood- flour asbestos , f'B.bric, 

and paper. The important ingr edim.t is the resinoid, which is produced 

through the cht=.mioal union of phenol (carbolic acid) and formaldehyde . 

The fillers are used for the special properties which are needed in 

molding materials to produce better qualities, greater toughness and 

str ength, and other important characteristics. Liggett in his article 

on phenol ic plastics stated that s (42. page 1 3'.)A) 

Phenol ic r esins which depend for their origin upon syn­
thetic substances made from coal or other organic raw 
JOAterials, may be cast or molded. The cast resins 
offer unusual ranges in translucency, transparency and 
opacity, and a wide vn.riety of shades and hues. both. in 
plain col ors and in mottled effects, can ba achieved 
through the addition of dyes and pigm.c:mts. 

Because of their dimensional stability, excellont electric insulating 

qualities, resistance to heat, l\'8.ter nnd ct' 0!llicals, m.olde.bility and 

low cost , phenol ic molding materials are leading among pl astics. Their 

unique combination of properties is responsibl e for their wide spread 

adoption throughout all branches of industry and the reason why "Phenolics" 

have become the lo.rgest of all plastic groups in both volume and value. 



Molded Urea. Through the chemical union of urea and fonnaldehydo, a 

light colored resin is obtained. This resin is the basis for a wide 

variety of urea molding materials. Like the phenol ics, fillers, are 

added to gain certain desirable molding oharacteristios. Ureas have 
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excollent r esistance to color change. Their most delicate sl-.ades remain 

unaffected by exposure to light over long periods of ti~e. The luster 

z ives the material a distinctive rich appearance. Nel son (52, pate 6) 

comments as follows in regard to Urea-formaldehyde t 

•••• These, too, are thermo setting . While being molded 
under heat and p ressure, a chemical condensation takes place 
which ~akes the fini&1ed pieces resistant to further appli­
cation of heat •••• Unlike ordinary wood- f l our filled 
phenol ic oompo"tmds, urea resins can be made with a con­
siderable degr ee of t r ansl ucency. 

The urea r esins introduced in this country in 1929, kno-wn as Beetle, 

Pl askon, and Bakel ite Urea, are in moldable powder form and as a water 

soluble resin to treat paper, cloth and wood veneer for lruninating. 

Not only are these materials valuable in product- styling, butt ey possess 

properties that contr ibute to product durability, such as unusual f l exural 

and tensilestrength, resistanoe to alcohol, and good diel ectric qualities. 

1,ol ded Cellulose Acetate. Pl asticizers, dyos and pi gments of the best 

quality are bl ended to form cellulose aoetate mo l ding materials. These 
powder 

are supplied in/form for injection and compression molding . These 

materials possess extrer.e toughness and resi liency offering very high 

resistance to impact. Thay aro furnished in irirtually any col or desired, 

from opaque to crystal-clear forms . Produots mol ded from cellulose 

acetate a.re noted for their exceptional luster. These characteristics, 
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combined with relative lightness in weight, give these materials superiority 

over other types of plastics for many uses. Leggett (42, page 128A) 

states that cellulose acetates & 

Like the cel lul ose nitrates, are thormoplastio, softened 
by application of heat and hardened by cooling. Ru~ged, 
durable articles ean be molded or formed with relatively 
thin sections and thus are almost ideal for use in the auto­
moblle in the fom of steering wheels, control knobs, radio 
gr ills, honi buttons and compartment doors . 

Among the unusual applications of these plastics, wh ich are knov,n a.s 

"Teni te," "Plasta.oele," "Lumari th, " "Bakelite", · "Cellul ose Acetate" 

e.nd ".Monsanto Cellulose Acetate", are stonn sash incl osures vrl.th 

acetate films in place of glass, lnmp she.des, V1&.t ch crystals, toilet 

articles, costume jewelry and many other articles. Cellulose acetate 

butyrate, teni te II, is used in :rnanu.f'ac'b.tring sheetinr; on d coated 

solutions, including airplane dopes . It can a l so be amploy ed in the ma.nu-

facture of automobile tail lie;ht lensos, emblems, thermometer oastinga 

and many other articles. 

Cellulose acetates are custom made t h ennoplastios, as t h eir mo l d-

ing properties and characteristics may be varied to suit a specific 

requirement. 

Molded Pol ystyrene. Pol ystyrene resin pl~stios made from ethylene gas and 

benzene (ba.sically f r om petrol eum and ooal) has been kno'Wil to chemists 

for a long time. They are t hermoplastic and 'lr.ay be tough or brittle, depend-

ing on tho condition of their polymeritation. 

An unust1al combination of properties is available in polystyrene 

plastics. As an electrical insul ator, this material has extraordinary 

insul ation value of high- frequency circu its. Lo&gett ( 42, pag e 130A) 



states that s 

\'ihen commercial Polystyrene was introduced in this country 
a short time a~o, the plastic industry acquired a material 
with excellent electrical properties, crystal cl arity, low 
specific gravity and other advantages •••• The mineral also 
has good resi stance to alkalies and hydroflorio acid and 
thorefore can be $Dployed in tho form. of containers, sub• 
stituting for glass whioh is attacked by both chemicals. 
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This material is light in weight, but strong, having a tensile strength 

of 5,000 to 5,000 pounds. Polystyrene is a crystal clear, water-wt ite 

material which can be supplied in a wide rani;e ot translucent and trans-

paront colors. 

Ca.st Resinoida. Ca.st resinoids, of which II Catalin" and 0 Bakelite Cast 

Resinoids" a.ro good examples, are thermosetting compounds . Several 

standard stock shapes are cast, which are used by manufacturers, crafts-

men, and shop students in fabrioating many common articles. The castings 

come from their form slightly tapered. Th is is necessary to make the 

casting less diffloult to remove. 

Cast resinoids are available in ~1eets, tubes, rods and many other 

shaped forms in transparent, translucent and opaque effects. They a re 

strong, tough solids with a specific gravity one-half that of aluminum. 

'lhey have excellent machining qualities and can be worked vrith hnnd tools 

or l athes, saws, drills and may be cemented to assemble large projects 

where size or shape is laokinG• 

Decorative ~ Resinoida. These materials are produced in a complete 

color ranre, in transl ucent and transparent forms, also in two- tone, 

mottle and marble effect . They a re availabl e in many s tock forms of 

various sizes, thicknesses and shapes. Th ey may be obtained in special 

rough blnnks fo r final finishing and assembl ing. 
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Ch001ical Resistant Cast Resinoida. Special transparent cast resinoids 

possess a high degree of chemical resistance. They have proved the onl y 

satisfactory containers and laboratory utensils for hydrofl uor ic aoid. 

Photo- Elastic Cast Resinoi ds. For scientific studies of stresses and 

strains in structures and structural members, a special clear cast resinoid 

has been doveloped. Vlhen vimved in a beam of pol arized litht, scale 

models of bridges, I•beams etc. , show visual patterns of the interior 

stresses under varying load oondi tions . 

Tr ansparent plastic materials are being used more extensively in 

building Sllall soale models as a means of determining the most advantageous 

desi~ns of structures of many descriptions. The ability to observe vvhat 

conditions will be encountered in service is defini toly helpful to 

designora and engineers. Some of t~e citations made by w. T. Collins are : 

(18, page 3) 

• • • • These were the scale models of the conduits of the Cadden 
Dam, Panama Canal Zone; the conduits and defleotor s of the 
proposed Redbank Creek flood- control dam •••• the outlet tunnel 
for the Tionesta Creek flood- control dam. 

As time passes the number or problems to be sol ved wil l increase and t heir 

natur e will become more complicated. Its value is not limited to cases 

of observntion, but al:;o vm.ero accuracy of dime~sion and trueness of 

shape aro essential. 

Laminated. The laminated pl astic is rn.ade by impreg;ne.ting sheets of 

paper or fabric with special thermosetting resin sol ution; then stacking 

these sheets to a required thicknoss ; and under heat and pressure compress-

ing them into a solid homogeneous mass . It oan be furnished in sheets, 

rods, tubes and special shapes. The same method used in machining metal 
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is adaptable to laminated plastics. It can be planed, mill ed, drill ed. 

sawed. punched end thr eaded, and is suppl ied r eady for uso in selected 

sizes, shapes and thioknosses. 

Decor ative Construction. Laminated pl astics a re being used for s•.\ch 

construction e_s table tops, wall paneling, signs and displays. These 

deco rative laminated pl astics possess a rich. lust"Sr and e..ra available 

in a wide range of colors that are integral with the material . It 

may 'be bonded to plywood or other materials for beautiful surface effects . 

It iG non- f l ammable, resistant to water, a lcohol, washing compounds, 

burnini; cigars and abrasion, and may be cleaned as easily as gl ass . It 

oan be purchased in transl ucent types for modem lighting effects. 

Industrial Service. I t is available for silent gears, fire extineui sher 

nozzles, nnd a wide range of mechanical and electrical equipment parts. 

The rugged wear-resistant Bakelite Laminated is generally supplied in 

black or natural tan color. 

Electrical I nsul otion. For electrical insulations in radios , pow'3r. pl ant, 

domestic appli cances and amny other electrical products, laminated 

ple sties a.re used e,c:te,nsivel y . Much of this pl astic material is a. touyi_. 

shatter-proof' insulation for hif;h and low vol taga. 

Summary. Information of mucll value to this study is contained in this 

chapter. Desoriptionsof the different types of plastics are given. 

pointing out their vnrious uses and vmich of these aro suitable for shop 

fabrication. A r eview of the products of selected £inns will be presented 

in the next chapter. 



CHAPTER V 

00?.!PANIES SOLICITED AND lfATERIALS RECEIVED 

In writing this thesis there was need for much material of w:iiah 

only a small portion could be obtained in a library, due to t he fa.ct 

that there is very little literature in ciroulation . After investigat­

ing the few references available on this subject, it 199.S decided to 

write direot to a number of manufacturing companies for any literature 

they might be able to supply for reference. A l etter was prepared and 

app?"Oved by Dr. DeWitt Hunt. !lead, DepartmE11t of' Industrial Arts Education 

end ~ gineering Shop,iiork, Oklahoma. Agricultural and Meohanioal College, 

Stillwater, Oklahoma., and sent to twenty-four companies manufacturing 

or distributing plastic materials. Returns were made by eleven of the 

companies which sent desirable help and infonnation. These retuma 

consisted or printed 11 terature on their manufactured products. pictures 

pertaining to their plants and finished products. color ah.arts. price 

lists and samples or their plastics. The following list shows the 

companies solicited, the companies responding and the material received. 

Firms Solicited. The letter included 1n Appendix C was sent to the 

firms . listed in this paragraph. Aaterisks indicate the companies sending 

replies a 

Aladdinite Corporation, 261 Wallace Street, Orange, New Jersey. 

American Plastic Corporation, Hew York City. 

Bakelite Corporation,• 30 East 42nd Street, New York City. 

Beetle Products Division and American Cynamid Company,* New York City. 

Brodhead-Garrett Company, 4500-,l.570 East 71st Street, Cleveland, Chio. 



Catalin Corporation,• One Park AvEllue, New York City. 

Carbide and Carbon Chemicals Corporation, New Yor k City. 

Celluloid Corporation, 10 Ee.st 40th street, New York City 

lbrez Plastics and Chemicals Incorporated,• North Tonawanda, New York City. 

~rite Plastics, 5:>10 Summerdale Avenue, Philadelphia, Pa. 

E. I. lb Pont De Nemours and Com.pany, Incorporated,• Arlington New Jersey. 

Ford Motor Company, Plastic Division, Detroit, Michigan. 

Fonnica Insulating Company,• Cincinnati, Ohio. 

General Electric Company, Plastic Depart>uent, Pittsfield, Massachusetts. 

Mansanto Chemical Company, st. Louis, Uissour i . 

National Vuloenized Fibre Company , Wilmington, Delaware. 

Nixon Nitr ation Works,• llixon, New Jersey. 

Plaskon Company, Incorporated,• 2112-24 Sylvan Avenue, Toledo, Ohio 

Rohm and Haas Company,• 222 West Washington Square, Philadelphia, Pa. 

T8Illlessee Eastman Corporation,• Kingsport, Tennessee. 

Trafford Modern Materials and Design,• 3&> Washington Street, Spring­
field, llassachusette. 

Universal Pla stic Company, New Brunswick, New Jersey. 

Waterbury Button Company, Waterbury, Connecticut. 

Westinghouse Electric and Manufacturing Company, Tr afford, Pennsylvania. 

Companies Responding and Material Contributed. In response to the letters 

sent out a variation of material was received consisting of literature in 

the fonns of bulletins. pamphl ets and leaflets, and cast, laminated and 

mol ded samples. The names of the companies and the materials ea.oh contributed 

will be listed here. 



Bakel ite Corporation. 

N aw Paths to Profits. 
Plastics in the Hobby Workshop. 
Bakelite Cast Resinoids-Maohining and Finishing. 

Beetle Products Division and .American Cynamid Company. 

Pl astic Lighting Cones of Age. 
Beetle Color Parade. 
Beetle I t 's all Color and 1n all Colors. 
The Aim of the Molder ie the SUcoeas of Your Job. 

Catalin Corporation. 

~e Fabrication of Catalin the GElll of Pl astics. 
Catalin the- Gem of 'Modern Industry. 
Catalin the Gem of Plastics. 
Catalin and Prystal Eltquisite Jewelry. 
Catalin the Gem of V.odern Plastics. 
A Nice Collection of Samples. 

Durez Plastics and ChElllioals., Incorporated. 

Durez Mo l ding J.!aterials and other Products. 

E. I. Du Pont De Nemours, I ncorporated. 

Plastics for the Products of Today and Tomorrow. 
Du Pont Plastic Bulletin 1,2, 3,4, Volume I, 1939 

Bulletin 6., Vol ume II, 1940 
A S1x> ry of Lucite. 
Ten Times Acclaimed. 
Des ign for Uoder n Plastics. 
Plastics go Into High Gear. 
A New Du Pont Plastic Material ft:>r Industrial Use. 
A large oollection of samples. 

Fonnica I nsulating Company. 

l'lhat Formica i s. 
Formica a Modern Plastic. 
Formica colora--Patterns and Real1'0od Grains. 
Transl ucent Formica for Signs., Lighting Fixtures and 

Counter Paneling. 
Fonnioa Soda Fountains and Bars . 
New "Realwood" Formica. 

Nixon Nitration Works. 

Steps in the lfanufacturing of Nitrate and Acetate 
Plastic Artioles. 

Sample color sheets and hol low tubing. 
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Plaskon Company. 

Molded Col or. 
Plaskon Hand Book. 
Sampl es . 

Rohm and Ha.as Company. 

Traditional Transition. 
Plexaglas and Cryste.lite Direction Sheets. 
Aorylio Resins . 
Crystalite Aorylio Resin Molding Powder. 
Samples of plexagl as. 

Tennessee Eastman Corporation . 

Tenite 
Tenite Specifications. 
Tenite Molding. 
Sampl es. 

Trafford Modern Mater ials and Design. 

Trafford Handbook. 
Trafford Portfolio. 
Thirtet111 sheets including projects with drawings. 
Samples of sheets, r ods and buttons. 
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Value and Uses of Material Received. 1he literature received from these ------
companies gave a varied description 0£ the materials, processes and usea 

of plastics. Their products are manufactured to fit the many fields 

of industry. The literature gave an introduction of the historical 

development of the various kinds of plaetios and deal t extensively on 

the soientific structure of oast. l amiuated and mol ded processes. From 

the bulletins and the pamphlets received, the writer used portions in 

assembling this thesis. Furthennore, it was of value to the writer in 

building statistical r ecords of the kinds , description and manufacturers 

of pl astics, also the pro j ects and drawings suitable for the field of 

the industr ial arts and home wrkehop. (See Appendix D) 
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Besides being or use as direct inf'ormation to the writer in 

building this thesis, this literature as received forms a group of some­

what lim1 ted library raferenoes to be on file in the industrial arts 

library at Weatherford High School. 

1'1.e samples received from this solicitation constitute a display 

composed of' sheets in varied 00111.position, thickness and kind.a, rods in 

round, square and fluted forms, hollow tubes, different colors of mold­

ing polrders, discs and lminated safety glasa. 

Without t his information, it would have been impossible for the 

writer to have assembled the valuable infonnation contained in this 

thesis. 

Summary. In this oho.pter the companies solicited are listed, showing 

those responding and the materials received. In Che.pter VI of 1:his 

study will be found a proposed Cou rse 2£ study f2.:: Plastics to be in• 

eluded in the industrial arts field. This course should make the youth 

more cognizant of the new developments in industry and how they are 

used by tho individual• 



CHAPTER VI 

A PROPOSED COURSE OF STUDY FOR PLASTICS 

The writer, having experir.lented with the use of plastics in the 

shop., feels that there is sufficient manipul ative aotivity and infox,:national 

material in working with pl astios to make this an appropriate industrial 

arts oourse. The past ten years have seen another of those romanoea 

of modern industry that are so common in Amerioa-•the birth of new material 

with beauty which stands out like our most beautiful gems . 

Until recently., oast phenolic resin s were only available to the 

manufacturer but in the past few years it has been offered to the school 

and the homecraf't trade. l~o material has ever presented similar beauty 

and artistic possibilities., united with the ease of workability with 

common equipment . This course could be conducted as a general shop unit 

in connection with wood"WOrkine; or metal1110rking . 

Specific Objectives. Earlier discussions have suggested the general object­

ives of industrial arts as a school subject. A statement of specific 

objectives for plastics as an industr ial arts cour se is presented here. 

l . To make youth cognizant of new developments in industry. 

2. To devel op in the pupil skill and clear thinking in the 

use of plastics in the 1'0rkshop. 

3. To develop initiative and give the pupil confidence 

in his ability to do things and pl an definite procedures 

for practical manipul ative aotivitiea. 

4 . To discover interests and aptitudes that have signi£ioanoe 

in life work. The artistic side of the pupil's nature is 

especially developed by this oourse. 



5. To develop manipulative ability and intelligEmoe with 

the common tools and materials usof'ul in home life and 

leisure time activities. 

6. To develop industrial intelligence and appreoiation 

of plastics in industry and its plaoo in society. 

Grade Placement. Due to the wide range of projects no student should 
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be handicapped by the cost and selecting a design that will fit any age 

student. With this in mind the course could be offered 1n any junior or 

senior high school grade in connection with woodworking or metalworking 

classes. 

Teaching Methods. The course in plastics should be taught by a 

combination of methods consiati~ of lecture, demonstration, and class 

discussion periods l1tilhing from fiftean to twenty per oEmt of the 

total time. These taaching aids correlated with shop practice on pro­

ject selected by the student form a desirable industrial arts program. 

Whenever possible, visual educational pamphlets. charts and samples 

would be of great aid. Tests should be given sufficiently often to 

check on manipulative and informational phases, and a final examination 

should be given at the close of the course. 

Textbooks an, to be used by the teacher and students. Pupils 

should be referred to the t~tbook for answers to questions fully covered 

in the text. Teats should cover specific ohapters or topics . Assign­

ments for outside work should be given end on oral report to the claas 

should be r equired of each pupil as often as is expedient. 

Not less than five referenoe books should be used each semester, 

and be available in the school library, with permission to transfer to 

the shop library. 
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A p rsonnel organization ould be set up with a general auperint -

dent, olerk, librarian, saf'aty director, purchasing agent, tool checker, 

ate. D ocratic oooperation will be developed through student organizations 

of this type. 

A Summary of Units of Instruction in Plastics 

T s summary sheet may be used as a course outline, a gre.de sheet for eaoh 
individ al pupil, a record sheet for dates of lectures~ decionstration or 
student report, or e.111 an assignment sheet for student partioipation in 
t h e course. 

anipulative Units 

1. lia.ke Plan of Procedure. 

2. Saw stock to dimension. 

3. Squaring stock to she. 

4. Rough finishing by hand 
or power _____ _ 

5. Boring holes ------
6. Using self-tapping screws. 

1. Drive scr9W ith screwdriver. 

a. Jon pieoes with rivets. 

9 . Drill and tap ------
10. Shape by file. 

11. High-luster finishing . 

12. Inlaying surfaces. 

1:5. Overlaying w rfaces. 

Topics of Infonnation 

1. Story ot Plastic• -------
2. Kinda of machine ecrewa and 

self-tapping screws 
3. Surface decoration of ______ _ 

plastics --~--.,--------4 . Bow to make a jig and other 
holding devices 

5. The oving pictur_e_"~~e-----
Fourth Kingdom" _.,...., ____ _ 

6. •Stucty Chart" and via.le of 
th raw and fini ed 
material -------------
w sandpaper is made -----

a. Synthetic resins for surface 
coating 

9. Traditiona-l..-~T-ra_n_s_i~t~i~o-n-.------~ 
(Plastic Fumiture) 

10. Kinds of saws. · 

11. Si~e and shape of plastic stook. 

12. aking a bill of terial . 

14. Turning deaig s on the lathe. 13. Job planning . 

1 5. Carving surfaces. 14. Kinds of buffing oompounda. 

16. Veining and shaping with 15. 
chinos. 

17. Form pieces by bending with heat. 

18. Cement and clamp materials. 

19. Buffing end po l ishiog. 

The cutting ,meel and ho it 
is uaed. 
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Summary Sheet. The summary sheet should be a guide for the teacher and 

student to follow in order to cover all the manipulative and informational 

units . The minimum number of units of instruction which should be included 

in a course in plastics are L-.icluded in the summary sheet. 

This sheet is designed to show in condensed form the extent of the 

course. It includes the teaching aids covering both the manipulative 

and infonnntional units. I t is recommended that the sheet be duplicated 

and distributed to a l l students to use as a guide. 

Recommended Texts. Several texts should be listed suitable for a text 

in this course. SUf'ficient number should be ordered to provide each 

member of the class ready access to a book. The followillg text books 

are recommended as satisfactory for the course in pl astics listed in order 

of their importance. 

A. lfansperger. I».le E., and Pepper, Carson, lf •• Plastics 
Problsns ~ Processes, I nternational Textbook Company, 
1938, 178 pages, cost J2 . &) . 

B. Lockrey. A. J . , Plastics in~ Sohool ~ ~ '\Torkshop, 
Govemor Publishing Company, 1937. 228 pages. cost 
$2 . ro. 

Required Reference Texte. These are the books reoommanded for use as 

reference. One copy of ea.oh book should be available. 

1 . Griffith., Ira Samual, and Cox. George B • ., \'/oodwork for 
Seoondary Schools. Manual Arts Press, 1937, 3l 9 pages. 

2 . Fjorth , Herman. Principl es £!. ~odworking., The Bruce 
Publishing Company, 19&>, '9J7 pages., oost Jl . 76 

3. Hunt, DeWitt. Hand Woodworking. liarlow Publishing Company. 
1937. 253 pages, cost fl . 25. 

4 . Lockery, A• J ., Plastics in the School and ~ Workshop, 
Governor Publishing Corporation., 1937, 22b pages . 
cost $2. EO 



5. Mansperger, Dale E., and Peppor. Carson w., Plastics 
Problems~ Prooessest International Textbook Company, 
1938, 178 pages, oost 2. s:> 
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Li:~azines. These magazines h ave been found useful in shops where plastics 

are taught . 

1. Hane Craftsman, bi- monthl y , Bome Craftsman Publishing Corpora­
--:r1on, liew York City, cost $1. 00 per year . 

2. I ndustr ial Arts and Vocational Education, monthly, Bruce 
Publ i.shing Cor:1pany, Milwaukee, Wisconsin, cost 12 . 00 
per year. 

3. Uodern Plastics, monthl y . Breskin Publishing Corporation, 
New York City, Cost $5.00 per year. 

4 . .Popular Horoecra:f't , bi- monthl y , General Publishing Company, 
Chicago, Illinois, cost t2 .oo per year. 

s. The Del ta.gram, bi- monthl y , Del ta llranufaoturing Company, 
Milwaukee. Wisconsin, cost t . oo per year. 

6. The ~ Pont Magazine, monthly, E. I. D.l Pont De Nemours 
and Company, I no., Wil~ington, Delaware, oost $1 . 00 
per year (Probably free on the request of the teacher 
of plastics.) 

Visual Aids. Only one motion picture on the subject of p l astics has 

been found. Its title and contents are described here. 

1 . The Fourth Kiyfdom, The '~ion Picture Bur eau of the Y .M. C•A• 
~-19 s. LaSa~ e Str eet, Chicago, Illinois. 

Th e plf'. sties study oho.rt contains a g raphic picture of the :nanu-

facture of plnstics, s:mt1.l l vials of t.~e act~al raw and finished materials. 

2. Plastic Study Chart. furez Plastics e.nd Chemicals Inc., 
N. Tonawanda, Devel opment Division, cost t3. ro . 

:!_ Course ££_ Study Invol ving the ~£!.Pl astics . In the following ou'b-

l ine, "A" indicates manipul ative work included in eaoh unit of' instruction, 

"B" indicates the i nformational material to be covered, and "C" indicates 

suggestive projects or exercises. Columns fll" and "2" have been provided 



for page refer ces to the two textbooks previously reco ended and 

named. For oonvenience they are named e.., in at this point 1 

1. 'ansperger, D. E. and Pepper. C. w •• Plastics Problems 
and Processes. 

2. ,ockery, • J., Pl astics in the School and Fome or shop. 
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Units of I nstruction . The work in this course of' study is divided into 

units of instruction . Ela.oh unit represents the complete lesson or lecture-

d onstr tion. The numbers i.n the outline refer to reference text and 

pa e. Th e first number refers to the author as listed on page 67 of this 

t hesi s and the second number refers to t e page in that book. For ex ple, 

1-64 in "B" in Unit I refers to Griffith, oodwork for Secondary Schools, 

page 64. 

THE COURSE OUTLINE FOR PLASTICS 

Outline of Instructional Uni ta 

Unit 1. Getting out Stock 

A• Cuttine; to she by hand or machine 
tools•• •••••••••••••••••••••••••••••••••••• 

B. I:o to sharpen a saw for plastic use 
Kinds of saws and their uses, 1 .. 64; 
2- 9; Zr5 

c. ade pulls, switchplnte, paper knives. 
rings. letter ho l ders•••••••••••••••••••••• 

nit II. Squaring ~ !. Gi v Dimeneion. 

A• Squaring stock•••••••••••·····~···••••••••• 

B. Surfacing stock. •••••••••••••••••••••••••••• 
Kin ds of planes d t h eir uses, 2-11; 3-13 
Kinds of files and their uses, 3-97; 2-22; 
1-42; 55. 

1 
& p 

26 

Surfaoing p l astics ••••••••••••••••••••••••• 43 

c. Switch plates, door push plate, she.de p lls 
bill file •••••••••••••••••••••••••••••••••• 

2 
Lockery 

35 

3 



COORSE OUTLI IB FOR PLASTICS 

Outlin of Instructional Units 

Unit III. Rough Finish. 

andin or poli ing by hand or chine ••••• 

B. Ki 0d and grades of abrasives •••••••••••••• 

inds of abrasive cl i n s; 1-106; 2- 9; 
ro., 156; 46. 
Kinds of abr si vas reco onded for 

2 
M &. P Lo cke 

40 
88 

plnstios •••••••••••••••••••••••••• •••• ••••• 45 

c. Shade pulls., switch plates., pap r 
knives., rin ·s, b celets ••• •• •••••••• •••. •• 

Unit IV. inishing. 

A. Fin i i ng by hand or buff g vtheel ••••••••• 

B. a.king of pumice d rottan stone••••••••••• 45 88 
Commerci 1 compounds used for 
finishing •••••••••••••••••••••••••••••••••• 47 

c. Final finish on 11 projocts ••••••••••••••• 

Unit v. Assembly preparation . 

illing hole and tapping it ••••••••••••• 

B. Kinds ands zes of drill bits •••••••••••••• 
How to arpen drill bits •••••••••••••••••• 
How to drive a self-t pping sorew ••••••• ••• 

c. it plates., pape files., sh de 
pulls., door pu plate. pper ~ight • • ••••••• 

Unit VI . 

clamp stook. ••••••••••••••••••••• 
sere s or rivets ••••••••••••••••• 

B. Kinds and sizes of aohine scr 8 •••••••••• 
Kinds and sizes of rivets •••••••••••••••••• 
How glue is de ••••••••••••••••••••••••••• 
Kinde o f ol ps d eir usea. 2-23., 119 

c. Lett r holder., paper knife, dth overlay., 
draw r pnlls., desk blotter, picture f e ••• 

174 
42 
41 

174 

33 

39 71 

70 



E COURSE CXJTLINE FOR PLASTICS 
1 

Outline or InstJ'lctional Units & 

nit VII. B ding. 

A. ping plastics by eat and ola ps, 

B. ~inds of ola.mps, 1-281, 28 ; 2-23, 
119 •••••••••••••• &••········· ··············· 33 
Bending ti o.auls., 1-272; 

c. Bracelets, desk blotters, drawer pulls •••••• 

Unit VIII . Inlaying . 

A. Inlay flat surface with solid or liquid ••••• 

B. Inlaying and overlaying •••••••••••••••••••• 
I laying end vx,od carving, 1-21 5 

c. Bracelets, rint; s, die , domino s, p per 
lm.ives ••••••••••••••••••••••••••••••••••••• 

Unit IX. Ov~rlaying. 

A. Overlaying solids •••••••••••••••••••••••••• 

2 

B. Overlaying, 2-192 77 

c. aper knives, le ' ter holder•••••••••••••••• 

Unit X. Turning . 

A, rl1'lin s ple des·gns ••••••••••••••••••••• 

B. Turning •••••••••••••••••••••••••••••••••••• 
oodturning., 2; 1-165 

o. Bracelets, buttons, dr er Jmob , candle 
holders, lamps, etc.••••••••••••••••••••••• 

nit .XI. Carving 

A• Carving simple des1 gns ••••••••••••••••••••• 

28 

B. Carving plastics ••••••••••••••••••••••••••• 35 
ood carving, 1-223 

c. · raoelets, rin- s. table oonter pieces•••• •• 

41 
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E COURSE OUTLINE FOR ASTICS 
1 2 3 

Outline of Instructional. Units U & P Locke 

Unit XII. Veining and Shaping. 

A• Cut vein or design edges with shaper 

B. How veining is done •••••••••••••••••••••••• 
sing handee tool to design •••••••••••••••• 

c. efer to "C" in th other units•••• •••••••• 

35 
35 

29 

Fabricating Processes. en plastics are being out with woodworking 

tools such as band saws and oiroul r saws, regular woodworking blades 

may be used, but it is advisable to refile the teeth. 

Circular saw blades., either rip, crosscut, or combination can be 

used if the teeth are all. The smaller the teeth the less chance 

t e e is of chipping the face ot the plastic as the sa outs. The 

teeth of the rip saw will have to be re-shaped. Ro llow ground sa s 

,'f also be used for cutting pl astics , these saws ould be given a 

little set to prevent binding. 

The operating speed of a circle saw for plastics may range from 

1800 to 2roo R.P '. Tl e h igher out ting speed produces a oother out, 

but too high a speed will produce he t of sufficient intensity to take 

the temper out of the saw blade. It is important to adjust the saw in 

r lation to th tnble so th t the points of the teeth will project 

slightly above the mat ri l that is being out . 

d saw and jigs~ blados having fine teeth will be found 

satisfactory if the shape of the teeth is cllanged in the s e manner aa 

the circular saw teeth. Hand sa a, euoh as the back saw or coping saw 

ill do good work cutting this material. 
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Turning. Either metal worldne; or wood working lathes oan be used for 

turning . In turnin.g rod, jaw chucks in the head stock of the lathe may 

be used and if possible, a hardened steel metal working center can be 

used for the tail stock. Speeds from lf.00 to 3500 R.P. 11. can be used 

for machining the material . Shaped files may be used for forming tools, 

or preferably high- speed tool steel bits mounted in handles. Since 

oast plastics are poor conductors or heat, it is evident that the tools 

or tool bits have to take the entire burden. It is, therefore. good 

practice to use Stel lite or tungsten car bide tool s since they stand up 

better, if a gr eat deal of turning is done. 

Turning bracelets or tubes is probably the most common operation 

on the lathe. Bracelets are made from tubes of the proper inside and 

outside diameter; these are easily turned on an expanding arbor or 

mandrel . The tubes are slipped over the arbor and the arbor is then 

mounted between the head stock and tail stock of the lathe . As the tail 

stock is brought into position, the arbor expands and grips the tube 
I 

more tightly and keeps it from slipping around the arbor. 

Clearance is so important to the turning operation in turning 

plastics., that it should be mentioned l ere ago.in . A tool properl y 

shaped keeps coolerJ thus, it stands up better and does not shatter 

the Ill.Elterial being out off or shaped. High- speed tool steel should be 

used wherever possible, if Stellite or tun;sten carbide tools ara not 

available, particularly for long turning jobs. Tool s made of brass and 

bronze have been used for short turning jobs., but are not reconnnended 

for permanent work. De certain to sharpen tools f r equently in order to 

have smooth turnings which consequently require less effort in the final 

finishing operation . 
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Bending ~ Elcpanding. I f cast r.,sir.ts are immersed in ffll.ter at about 

200 degrees F ., they soften and can be bent in·to shape while still soft. 

• Sharp bends cannot be made. but long easy curves can be boot . In bend­

ine; pioces they should be bent a little further than the final shape vmioh 

is expected, since tho ne.terial tends to roturn to its formor shape "\\hen 

the pressure is relieved. Great caro should be exercised not to be:id the 

material before it bas become pliable enough to shape. 

Cast p l astics aro very often u sed .for the handles of lolives. letter 

openers and other metal utility implements. Ilolos. l'lhioh are drilled for 

insertion of the blade ends. should be made a few thousandths of an inoh 

smaller than the part that is to be forced into the handle. The handle 

should be immersed in hot water, where the hol e will expand so that the 

metal blade can be forced into the hole. Upon cooling. the hote in the 

plastic handle contracts and the blade is held firmly in place. 

Sometimes findings, such as clips and hooks, are forced into the 

softened material . This method is used instead of fastening the hard­

,mre or findings to the cast rf3sin with wood screws or drive screws. 

Carving . Carving is the hobbyist's medium of artistic expression . No 

other operation in working cast resinoids affords one gr eater satisfaction. 

reward or appreciation. Many very interesting effoots can be created by 

carving on the surface of the material or by carving the back of trans­

parent crystal . In t h is operation the craftsman can create to his heart • s 

content . Hand carving may be done by using the edge of a £ile or by 

using an engraver's tool. The small, high- speed eleotrio hand grinders 

are excel l ent tool s for carving and for general turning and drilling. 



S e of e e .all portabl eleotric rinders ce.n be oonverted into 

la.th s , ills. router , milling a ines and polishing heachJ . For 
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, 11, li ht d grinder i tool that very orart ould 

o or it can be used th ste cutt rs or brasivo ola, burrs or 

pointa. Th.er a r e also porto.ble floxible s.'1 rt drills tJl s e 

as dentists ' drills ioh oan be d for carv1n , drilling and many 

other oper tion1. 

If the .obby1st likes to do a gr t deal of c rving, or s 

in thi typ of work, ca spindle will work out to ad t.age, for 

it is possible to work v ry rapidly on it. Carving of t is type is done 

by holding the rk in the hand nd bringing it to the stool cutter in e 

ap1n le chuck. 

• inishing Operations. Gmerally, the lo.st operation in fini ing a cast 

r sin pieoe oo s1ste in brin ing the b uty l: ich rests beneath the skin 

of t h i torial to the surf'o.ce. Sine tho color and mottle run ti rough 

e tire a a of material , «m 

buff in , suffice to brine; the 

or fini • 

shi or sandi op ration an t e final 

t rial to a ey high lustrous polish 

Tool marks or } igh spots, and rough edges, sl ould he r oved 

fro the piece before polishing . ls con b clone by eith r sandp p ring., 

filing or a ing. 

Sandpapering and filing are dono the e as they hould e on 

odor · 1. after all the rough or tool marks are r ved. 

Ashing. a ing operation consist• of g.r inding the surf o 

or e es of piece or mat rial or pl ted as bly to ove all the 

rou spots or rks . It is 1n real ty a f'ine aandp pering operation, 
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done wet to keep the dust down and to guar d against too much heat from 

f r i ction v.hi oh might s co r ch the cast r esin pieoe . 

A sort musl in buff' about 6" in diameter and about l" wide i s 

etnpl oyed. The buff r otates at about 2000 R. P.M. A hood over the buff 

and pan is u s ed to keep the particles of (00) pumice stone from f l ying 

around into space and onto the operator. The (00 ) pumice stone and 

water mud are o.ppl ied to the wheel i'rolI!. time to time either with the 

hand or a trowel. The pi ec e to be ashed may be held in the hand or on 

a board. The ashing operation can be used for g r inding edges f r om 

sharp cut pieces. Arter appl ying the piece to be ashed to the buff a 

number of times the abrasive action of the buf f will remove al l the 

rough spots and l eave the piec e per f ectly smooth. 

Buffing or po l ishing i s done on the same type of buff as i s used 

in the ashing operation., ax.capt that a hood or pan is not r equir ed. 

To one-half of th-e width of the mu slin buff is applied bar polishing 

wax. The rest of' the 1meel is kept clean. The polishing operation 

con sists of appl ying the articl e to be pol ished to the buff containing 

the pol ishing wax and thEn c l eaning it off on the cl ean, bare part of 

the buff. This operation i s continued until the desired luster is obtained. 

I f the articl e has been ashed before pol ishing. the piece should be 

washed with a fiber brush and water to get r id of all the abrasive 

pumice stone. Speed and size of buff are the same a s i s used for ashing. 

Inl aying and Overlay ing. I nlaying opens a new f iel d !'or the industr i al 

arts student who is inter e sted in wox-king with pl astics. Undoubtedly he 

wil l have a cr entive desir e to make new designs . lhere will be a desire 

to try out some of the now combination col ors. A few of the materials 

1'!1iah may be used are pl astic s ., metal. shellac ., resin and 'WOod. Wood 
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or metal :may be used for inlay or overlay with plastics. Wood and 

plastics look wel l together. as is evidenced by their use 1n furniture 

manufacturing. Also. different colored pieces of plastics r.1ako a splendid 

design. Some of the beautiful forai~ ,'l'Oods look woll in overlayed 

patterns. Some use liquid to do inlay ~rk. this liquid becomes solid 

when cool ed. Arter the grooves have been filled be sure to break all 

bubbles. in o r der to have a smooth surface. Another fonn of inlaying 

is scribing of lines or patterns with a sharp-pointed instrument . 

Routing ~ Shaping . Routing n1ay be done on a high speed router or on 

a drill press. The speed of the router shoul d be from 3f.OO to 4000 

R. PJ.f . Router bits or carving burs may be used fo r this purpose. 

Plastics may be given varied designs, by the use of a shaper. This 

:machine must have a high speed of about 8000 to 10 , 000 R.P.J' . to pro­

duce smooth work. Very att r active designs may be out on edges of flat 

stock. 

The cutters for this purpose must be small, because the design­

ing is usually done on small pieces which are about 1/2 inch in thick-

ness. 

Joining. 'Many large problems may be made from plastics by joining 

several pieoea together to make a compl ete project . There are :many or 

these methods such as os:nent. screws, rivets and if dono properly the 

joint will be e.s strong as the material . In almost evory case the manu­

factur er .furnishes a special cement for their own product . Some of the 

glue used for wood or (;lass may be used for temporary purposes . Cement 

for plastic :naterial consists of the raw resinoid itself. only it has 

not been permitted to polymerize. In order to bring about this pol ymeri­

zation, hydrochloric acid is used. l'ihen the uncured resinoid and the 
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acid are mixed. heat is generated and pol ymerization takes place. Thia 

material should be r.iixed on a glass plate and stirred with a g lass rod. 

A 75 per cent solution of acid is always mixed ,ri.th tho oe:nent . The time 

of drying depends upon the amount of acid that is being used. If too 

little is u sed polymerization does not take place and if too much aoid 

is u sed the substance will he.rden before tt..e clamps can be sot. Always 

conent joints on sanded surfaces before buf'fins is done . The excess 

canent may be removed with a linol eum b lo ck lcnife, or sanded off before 

buffing. 

lr!ac.ltine Screws. These can be u sed vmerever the thickness of the stock 

will pennit. Care should be taken to see that the tap is started in 

line with the pilot hol e . The tap should be removed several times ,men 

cutting threads tho full length . Screw threads, 8/32 machine screw should 

be used. 

Drive Screws. Another holding device serves about t h e same purpose e.s 

a rivet . Drill the hole and drive the sore-w until the parts are held 

firmly together. '.lhe size drill r ecommended for tho screw should be 

used. 

Rivets of soft metal may be used. escutcheon pins are quito coln?:lOn and 

appropriate. Countersink the hole on the back to provide for the swell­

ing metal . Be sure soft metal rivets are used to avoid breaking t he 

material vdlon riveted. Self-tapping screws may be applied with less 

expense than machine screws, because no taps are necessary. Drill a 

hol e of the proper size and drive the screw to place with a screwdriver. 

fue to the nature of the t h read this type of assembly possesses greater 
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strength than a machine screw assembly. 

Rand Tools and lie.chine Tools. Hand tools and machino tools are both - -
used in working pl astics. Practionlly all the hand and machine tools 

in a woodworking or metal working shop are usable in the work of pl astics, 

however. e. few additional tools mo.y be needed. A suggestive group o.f 

extra tools is listed& 

Set of needle files 4"• 1 dozen $2 . 65 
1 10" single out fl.at file . 26 
l 10 11 double cut. seoond cut file . 38 
1 611 single cut. S!:looth flat file .21 
1 6" single cut, smooth half round file . 33 
1 6" smooth round file . 21 
Jeweler's saw frame (5" adj.) 1 .10 
Swivel bench vise 2 . 65 
Rand vise 1 . 08 
Tap end die set (26 pieces) 
u. s. Standard 1/4- 20. 6/l&-18, 3/8-16. 7/lG-14, 
l/2-13, and SAE 1/4-28, 5/16-24, 3/8-24, 7/lS-20 , 1/2-20, 
1/8" pipe; set includes 11 dies , 11 taps, 9" die stock, 
bits stock die holder, tap wrench and screwdriver 
Total 6. 75 

l' i r;h speed flexible sh.a.ft and attachment including 
a sheepskin pol ishing head. 6" cloth buffor, sanding 
disk wheel, 1/4" 3 jaw chuok, 4"xl/2" grinding 
l'lheel, and a be.11 bearing coupling for 1/2" motor 
ahart 6. 95 

Total •• •• •••••••••••••••••• 

Equipment Directory 

Brodhead- Garrett Company, 456'.> F.e.st 71st Street. Cleveland, Ohio 

Walke?""'Turner. Inc. , Plainfield, New Jersey 

·William Dixon. Inc. , 32-36 East Kinney Street, Newar k, How Jersey 

Del ta Manufacturing Company, ID.lwaukee. Wisconsin 

{uch of this material can be supplied by a local hardware dealer 

or various other agencies within a community wch as tho Kress Store, 

Woolworth Store or any other similar type. 



Supplies Directory~ Synthetic Resins. 

A:lnberol, Fellowcrarters, Incorporated, 64 Stanhope Street , 
Boston., Uassa.ohusetts. 

Catalin., Fanwood Special ties Company., Box C-56, Scotch 
Plains, New Jersey. 

"Garalin''., ( Catalin) , Brodhead- Garrett Company, 4500- 4570 
East 71st Street, Cl evel and, Chio . 

l!a.rblette, The Uarblette Corporation, 37- 21 Thirtieth 
Str eet, Long Island City, 1;mr York. (Sold in lots 
of not l ess than fifty pounds . ) 

Traffor d, Rog.er Wol cott, 300 Worthington Street, Department 
43, Springfield, Massa chusetts. 
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!. List of Pro,jeot Descriptions. A list of project sheets giving a ffnf 

articles that can be made of pl astics is found in appendix D. These 

projects include several designs for bill files, drawer pulls, salt and 

pepper s et1:1 and a wall lamp . '!he next few pages of this chapter "'1.11 

contain the name and sou rce of various projects found in magazines of 

a wor kst-.op type. 

Sou r ces of P.lastios Pr ojects 

1. "Bl ue ~oon Cigarette Box", Practice.I Del ta Projects, Book 5, 
page 2. 

2. Burton., L. A., "Novel ties Made of Pl astics" ., ~ ~ Cra.f'tsman, 
4 1231, July and August 1935. 

3. Druehl nnd Bonnoy, "Plastic Tie R~ok", Popular ~omaorart, l0 t452, 
April and ray., 1940 

4. "Candlelight in Pl astics", 1:he Del ta Gram., pel;e 3, November, 1939 . 

5. " Cigarette Box 0
, Practical Delta Projects, Book 4 , pages . 

6. "Doo r Knobs in Col or", The Home Crafts:n.an, 8 •34, llovember and 
December. 1939. 

7. ''Half Moon Salt and Pepper Sot", Pro.ctical Delta Projects, 9 a3 
October., 1939. 



8 . rt Jewel Case in Plastics", ~~Craftsman, 8139, Nove:nber and 
Dec(rllber, 1938. 

9 . Livingston, J. B., "Introducing a Switch Plate llade of Plastic 
Material"• Industrial ~rts and Vocational Education, 27 t256-7, 
June, 1938. ---

10. Livingston, J. B., ·aking Penholders of' Plastics", Industrial 
Arts ~ Vocational Education, 27 J7f,-76, February, 1938. 

11 . "Make a Modern Lamp", The Home Craftsman, 8 :19_. July and August, 
1939. --

12. "Modern Book Ends", The Rome Craftsman, 8 :24, Novenber end 
J)ecember_. 1938 . 

1 3. 1".Jodern Lamp", Practical Del ta Projects, Book 5, page 7 • 

14 • • "'Jodern Fla.sties Candlesticks'\ ~ ~ Crarts:nan, $ :19, January 
and February, 1939. 

15. "\fodern Plastics Clock", Tho ~ Craftsman, 8 :18, !'arch end 
April, 1939. 

16. "!~odern Tempo in Jewelry'•, Popular l:'ome Craft , 7:::t), May and June, 
1936. 

17 . "Musical Powder Box", Practical Delta Projects, Book 6_. pa~e 27. 

18 . "Novelties of Colored Plasticstt, The Ilome Craftsman, 5:166, March 
and April 1936. 
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19 . "Pei;gy JJm- A Timely Clock", Popular Homecrart, 71640, January, 1937 . 

20. "Plastic Candlesticks", Populnr ~oohanios, 721265, August, 1939 . 

21 . •Plastic Cigarotte Box," Practioal Delta Projects, Book 6, page 6. 

22. "Plastic Cribbage Board", ~ ~ Cratts:nan, 9 •24, May and June, 
1940 . 

23. "Plastic Lamp, " Practical Delta Projeots, Book 4, page 21. 

24. "Salt and Pepper Set", Practical Delta Projeots, Book 6, pag e s. 

25. "Salt and Pepper Set", ~ liome Craftsman, 8 :32, September and 
· October, 1938 . 

26. "Service Tray", The ~ Crafts ,,an, 6 t2-3, Jlarch and .April, 1937. 

27 . "The Modern Ta:tpo in Jewelry", Popul ar HOmecraft , 7 t204, Septa::.ber, 
1936. 



28 . "Turned Serving Tray". Practical Delta Projects, Book 5, page 12. 

29. Wilcott. Roger, "Hostess Tray in Plastics", The Home Craftsman. 
5i252, July and Auguot 1936. 

30 . Wiloott , Roger, "J.fodem. Book Etlds Made of Plastics". The Home 
Craftsman. 4 s247, July and August, 1935. 
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31 . Wilcott , Roger, "Podern Clock and Lamp in Plastics"• Popular ~ 
Cra:f't. 81438, December, 1937. 

Conclusions. :not until the past decade has e:ny work with plastics ever 

been offered in the industrial arts field. This was due to the fact 

that too little was known about it as a working medium. It has beoom.e 

apparent in the last two or three years that plastics can be fabricated 

by woodlrorld.ng or metalworking tools. During this period a considerable 

number of industr ial arts teachers have endeavored to introduce plastics 

o.s a new phase of' industrial arts. 

In Chapter II the wri tar has attempted to show how pl astios con-

tribute to general education t.hrough the field of industrial arts. The 

objectives of general education a.ud industrial arts coincide to the extent 

that the i;eneral aims oen bo accomplished through this phase of work. 

Based upon the findings e.s related in Chapter III and Chapter IV, whioh 

refer to the historical and scientific development of plastics in the nianu-

facture of consumer goods, this course should be included in the industrial 

arts field to further the devel opment of the youth in consumers education. 

Chapter V has o. list of tho companies solicited and an asterisk 

indicates the firms sending r epl ies. Tho literature received indicated 

that plastios are manufactured to fit the many fields of industry. The 

last chapter, Chapter VI , consists of a propo sed course of study. a 

group of fabrication processes, a source of plastio projects and blue 

prints having suitable projects for the beginner. These are to be used 
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as a tentative guide by teachers introducing this new mater ial into their 

workshops . 

Reoommendationa . To the writer's la:lowledge only ono t hesis has been 

writtm on this subject and it dee.ls a l together ·with soft moldable 

materials such as clay. A fl!nf topics suitable for further study in 

p l astics are here recommended• (1) A Book of Plastic Projects; this book 

shoul d contain material suitable for junior and senior high school levels.; 

( 2) The Uae of Plastics in Foreign CountrieaJ (3) The Use of Pl astics in 

Industries of the United States! (4) The Scientific DevalopmEllt of PlastiesJ 

(5) ~e ~istorical Development of Plastics. 

Due to the rapid development in the use of plastics in tho indus­

trial arts. it is reoa,,.mended that this subject be rated as a basic 

course in the field of industrial arts. The wri tor contonds that such a 

course has ?118Ily possibilities SO!:le of l'lhioh are as followe r (1) the 

sa~e tools can be used for the procoss of fabrication as are used for wood 

or metal; (2) plastics have working possibilities beyond those of wood 

or metal but work well with wood or metal; ( 3) p l a.stios have a wider range 

of use due to its beauty when finished, ensc of workability and the durability 

of the finished product. 



APPE NDICES 

A• A selected bibliography 

B. Kinds of synthetic plastic eolida 
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De Drawing• 

B. A cllart giving the important developm111ts of plastics from 

1770 to 1940. 
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Kinds of Synthetic Plastic Solids 

The ohart below indicates aa follo1r11 s !l) Cast resinoid plastic 
2) Lmninat ed plaatio 
S) olded plastic 

Trade ame Dosoription 

Alladinit 

eroid Casein 

1 2 3 anufaoturer 

1 Alladini te Corp., 261 

1 

Wall ce St •• Or e, 
.J. 

eri can Plastic Corp •• 
New York City 

Bakelite PhEllol-formaldehyde l 3 Bakelite Corp., 247 Park 

qualito 

Beetle 

Catalin 

Celluloid 

Crysta.lite 

Dilecto 

Dilophane 

1"raloy 

DI.trite 

Piberloid 

Fhenol-fonnaldehyde 

Ure -Fo aldehyde 

Phenol-formaldehyde 

Nit roc llulose 

Acrylate 

Phenol-formaldehyde 

r -fo ald yde 

Phenol-formaldehyde 

Phenol-form ld :,de 

anol-formaldehyde 
and Hi enol-fu.f'u ral 

i trooellulose 

2 

Ave •• New York City 

National Vulcanized 
Fibre Co., 1 ington 
Dela: re 

2 3 Beetle Product Di"rl.sion 
erioan Cynamid Co., 

• ow York City 

1 3 C talin Corp., 1 Park 
Avenue, ew York City 

3 Celluloid Corp •• 10 E. 
40th St •• New York City 

3 Rohm and Haas Co., Ino. 
Ph ladelphia. 

2 Continental Diamond 
Fibre Co., Newar , Del. 

2 ditto 

2 Detroit Pa.per Product 
Corp., Detroit, icb.. 

3 en ral Plastic, Inc. 
N. Tona mnda, . Y. 

3 Olrite Plastics, 0010 
Summerdale Ave., 
Philadelphia 

3 onsant~ Ch ical Co. 
st. Louis, issouri 



Trade Name 
Fiberlon 

Fib roe 

Fo iea 

Harvite 

Indur 

Insurok 

Ka: i t e 

Lan 1ooid 

Lucite 

Lumarith 

akalot 

'arblette 

Ma.suron 

Uoarta. 
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Description l 2 3 ufacturer 
Phenol-forrnald yde l 

Phenol-fo aldehyde 

Manasento Chanical Co •• 
st. Louis. issouri 

Fibroo Insulation Co. 
Valparaiso, Indiana. 

r -ronnald yde end 2 
Phenol-rorma1dohyd 

Fo ioa Insulation Co. 
Cincinnati, Oh io 

Urea- fo ~aldehyde 

Phenol-formaldehyde 

Phenol- fomaldeh de 

:R onol-formaldehyde 

Fhenol-fo aldehyde 

.ethyl-m tho.orylate 

Cellulose Acetate 

anol-f o lder yde 

<nol-fon:ialdehyde 1 

Cellulose Acetate 

Urea-formaldehyde & 
H enol- formald yde 

l 

5 SiS11on Com any, 
Bridgeport, Conn cticut 

3 Reilly Tar and Chemical 
Corporat ion , New York 

2 3 Richard .. on Co., 2707 Lake 
St. alro se Pe.rk 
Chicago. Illinois. 

3 aterbury Button Co. 
Waterbury, Connecticut 

2 iea Insulating eo. 

2 

200 Varick st., New 
York City. 

3 E. I. n.i Pont De oura 
and Company. Ino., 
Arlington, New Jersey. 

3 Celluloid Corporation, 
10 East 40th st. New 
York City 

3 Bakalot Corporation, 262 
ashington St., Boston 

ssaohuaetta 

arblette Corpora.tion, 
37-21 30th St ., Long 
Island City. Yor 

3 John • asury and Son 
00th Jay st., rooklyn 
New York. 

Westinghouse Electric 
and .fg . Co. Trafford, 
Pennsylvania. 



Trade Name Deaaription 

ol dite ol-ro ldi yde 

ixonite Cellulo e Aoetate 

Ni>:o id ltrooellulo 

!.Oid. enol- forma.ld yd 

p yte Phenol-to ald yd 

Phenalin 

Ph anolite P enol-fo ld yde 

Pl n Uree.- fo ld yde 

Pl ta.oel Cellulose A ot t 

Pl 1 laa Phenol-forr.i.al yde 

Py 11 l itroaellul oae 

->P 1 to Phmol- fo d yd 

Syn thane fJn.01-f o ldahyd 

T ~rlo Ph ~ol- fo . d y 

T it Cellulose Aoet te 

91 

r a 3 anufaaturer 

2 

2 

1 

2 

l 

2 

2 

2 

3 ·oldit 

" · 55 

Oorpora.tim 345 
t . York City 

S ixan 

3 

t on, 

or • 
Jer flY 

il.l in<> on r'ibre Sp cial ty 
Oo., 1lm1n on, 0 aware 

Pan yto Co 
a.rk Aven e. 

oration, 2S:> 
City 

·• I . Pont e ure 
& Co., Inc., Arlin on, 
I Jersey. 

ational V o 1.zed Fibre Co., 
1 ington. Del ~ re. 

3 Plaakon eo., Inc. 2212 
i van Ave., Toledo. Cilio 

3 • I . Du 
tJ Co., Ina., 
·ew Jersey 

~ and Haaa Co., Inc., 
Ph ila.d lphi ' e. . 

3 • I . Du Pont I>e ·emoura 
Co •• Inc., Arlin on 

JerSfJf'e 
3 

R slnox Cor_ 
Park Ave., 

Tona"l'l'lUl 

s 
0 

tion, 2S:> 
York City 

t·on, 
ia 

Inc., 

Teri.nee see s 
Corpor tion , 
'l'enne so • 

• 



Description 

Tex.olite Phan.ol- formald yde 

Vinylite Vinyl 

Unipl st .Phenol-for,ald yde 

Urea-for-1 d yd 

"P V A" Polyvinyl 

Butacite Polyvinyl 

Bakelite Cellulose Acetate 

B kelite Urea-formaldehyde 

Aqualite Phanol-fonnaldahyde 

1 2 3 

2 3 

1 

3 

1 3 

3 

2 
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:Uaiiui' acturer 

G~erlll Electric Co •• 
Plastics Dept. 
Pittsfi ld, ass . 

Carbide and Carbon Chsnical 
Corporation, New York 
City. 

Univorsal Pl stic Co. 
lff Brunswick, New Jersey 

laakon Company, Inc. 
2112 S 1 van Av il'lue, 
Toledo, Chio 

• I • OJ Pont D N emoure 
' Co ., Ino., Arlington, 
New Jersey. 

E. I . Du Pont De N emoura 
and Co., Inc., Arlington 

J rsey-

Bakelite Corporation, 247 
Park .&.venue, rew York City 

Bakelit Corporation, 247 
Par· venue, e':1 York City 

tional Vulcani~ed Fibre 
Company, ilmin ton, 
Delaware. 



Oklahoma 
Agricultural and Jlechanical College 

Division of .lbgineering 
Stillwater 

Department of 
I ndustrial Arts Education 
And Engineering Shopwork 

Siraa 

June 27, 1940 

93 

This letter is addressed to you to enlist your support in studying a problan or 
deep interest and importance. This problem is on the development and uses 0£ 
plastics in industry and 1 ts possibilities in the school workshop. 

In rnakipg this study it seans desirable to secure specific information from the 
manufacturer of this product. Sinoe the pl astics industry is changing so fast 
that literature on thia subject soon becomes out-of- date, I am attanpting to 
secure assistance from the leading manufacturers of this new industrial product . 

I t is my purpose, as a part of my graduate program, to produce a 'WOrkbook on the 
use of plastics which will be suitable for junior and senior high school students. 
The completed copy will be published as a master ' s thesis and certain chapters 
will be used in the new state course of study now 1n process of completion. 

lfill you cooperate with me by sending to me two copies of each of suoh publi­
•cation s on the general sub ject of plastics as you may have available. The 
material I hope to receive from you might be classified under the six headings 
listed below. Catalogs are included in thi s list b~cause they frequently can• 
tain valuable informational material. 

1. Catalog of supplies• 
2. Information booklets, pamphlets, periodical publications, etc. 
3. Pictures of machines and various production rooms. 
4 . Samples of products. 
5. Drawings and pictures of projects that can be used in the 

industrial arts shop. 
6. List of films available as teaohing aids • 

.All materials will be indexed under the name of the manufacturer iss~ing it. May 
I ur ge you to send this material immediately, as it is my purpose to complete this 
study in the next two months. 

Please sand this material to me at 100 N0 rth Third Street, Tonkawa, Oklahoma. 

Thanking you in advance for your cooperation, I am 

.APPROVED 1 /a/ Delfi tt Hunt 
Delfitt Hunt 
Head, Department of 
Industrial Arts Education 
And Engineering Shopwork 

Yours very truly, 

c. T. Collins 
Teacher Training and Shopwork 
Sout.hwesteni State College 
'\Teatherf ord, Oklahoma 
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This chart was prepared by orris Sanders and published in the 

Ar iteoture.l Record. July, 1940. 

Decades 

1770-1780 

1780-1790 

1700-1800 

1800-1810 

1810-1820 

1820-18:!l 

183)-1840 

184<>-1800 

1800-1800 

1600-1870 

1870-1880 

1880-1890 

Year New Developments 

1773 Co pound called urea. 1s discovered in the urine 
of mamm.ala. 

1828 Urea produced synthetically by Wohler. 

1838 Regnault diaoo er1 to powder form. in sealed 
tubes of vinyl chloride exposed to 
sunlight. 

1843 Redtenbacher r porte preparation of ~orylio oida. 

1846 Dr. Sohonbein of Switz rland discovers Cellulose­
nitrate plastics. 

1856 Sir illi.am Perkins introduced first practical 
synthetic dye, •.Aniline.• 

1869 John esley Hyatt, in searching for ivory substitute 
disco ere process for solidti'ying cellulos nitrat 
resinoids. 

1872 Bayer records that a resin-like substance could be 
ma.de f phenol and ro aldehyde. 

E. uman suoceeda 1n polymerizing vinyl 
halides, "unaffected by solvents or acids." 

1875 Production of celluloid sheets, rods and tubes. 



1890- 1900 

1900-1910 

1910- 1920 

1920-1930 

19&>•1940 
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1901 Dr. Otto Rohm publishes results of researches with 
acrylic r esinoida. 

1904 Production of casein thick sheets and rods. 

1909 Phenol-formal dehyde castings. 

1908-1912 Dr. L. H. Bakeland secures pe.tents on 
phEflol-fonr.aldehyde resinoid processes. Two 
Americans, Redman and AYlsworth, are active along 
similar l ine1. 

1911 Cell ulose-aoetate sheets, rods and tubes. 

1919 Vinyl- acetate-pol ymers adhesives. 

1922 Phenol-formal dehyde laminated sheets. 

1924 Phenol-formal dehyde mol ding powders. 

Urea• fomaldehyde east forms. 

1929 ffBeetle" mol ding compounds introduced. It is 
claimed to be the pioneer in this form of plastic. 

Uodifiad vinyl-acetate powders, films o.nd sheets 

1931 Acrylio-estera castings and mol dings. 

Phenol-fonnaldehyde modifi ed cast r esins. 

Urea-f'ormaldooyde la.'llinated sheets. 

1932 Yethacrylie-esters castings and mol dings. 

1933 Vinyl-bensane mo l ding powders. 

O~lluloae-acetate injection mol ding powders. 

Benzyl-cellulose aheets, r ods and tubes. 

1934 Celluloid and cellulose-acetate oontinuoua 
extruded shee~s. 

1935 Vinyl-chloride-polymers sheets, rods . powders and 
f'ilms . 
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1936 Phenol-formaldehyde extruded tubes. 

Ethyl-cellulose eeta and powder. 

1937 Urea-fo aldehyde t sparent molding powders. 

1938 C sein injection molding powders. 

Pol styrene tranaparct molding powders. 

1939 Cellulose-butyrate molding powdera. 



TYPIS'l'l Winnifred Vogler 
Stillwater, Oklahoma 


