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MLALCRAFT AS AN EDUCATIONAL IDIUM 
IN THE INDUSTRIAL ARTS PROGRAM 

CHAPTER I 

INTRODUCTION 

Statement Of The Problem 

The place of Industrial arts in the secondary 

school curriculum seems at the present time to be 

rather firmly established. Descending with its rich 

heritage from the older forms of activity known as 

"manual training," it has expanded and developed grad- 

ually until it now fills a definite place in secondary 

educatïon. Even in the face of the greatest challenge 

ever presented to education in general, the recent de- 

pression, the industrial arts activities have maintained 

their status, and more than many other subject fields 

have advanced since the depression along the conserva- 

tive-progressive front. 

It is not assumed, however, by leaders in the 

field of industrial arts that perfection has been at- 

tained in the secondary industrial arts program. In 

fact, a great deal of attention is being focused at the 

moment on the industrial arts curriculum in secondary 
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education with a view to learning more accurately what 

to teach and how to teach it. And while tradition is 

bound to include much worth while work in setting up an 

industrial arts curriculam, the question is often raised 

as to whether the right activïties have been included. 

Is lt not possible that many worth while activities are 

being omitted while others of less worth are still in- 

cluded? 

It is not the purpose of this study to determine 

what the industrial arts curriculum in secondary educa- 

tion shall be. Rather it is the hope of the writer to 

determine the place of metaicraft or "art metal" work in 

the industrial arts program of secondary education. It 

has been the contention of many writers in the field of 

industrial arts education that the industrial arts 

program should contain more art. It would seem, there- 

fore, that one of the ways to emphasize art would be to 

offer activities rich in artistIc opportunities. It is 

believed that courses or activities in the field of 

metaicraft or art metal would supply a portion of this 

need. It is our desire, therefore, to objectively 

determine the place (1f there be any) of metaicraft or 

art metal work in the industrial arts program of second- 

ary education. To this end this study is set up. 



If it is found desirable to offer work of this 

nature in secondary schools, a suggested course of 

study will be constructed. 

Procedure 

The procedure used in this study may be divided 

into four distinct steps. While the first three are 

more or less related and may at tiiies overlap, they 

nevertheless appear as separate phases of the problem. 

First. A survey of the writings of the leaders 

in the field of industrial education was made and any 

relative to the PROBLEM were recorded and 

tabulated. Certain representative statements were then 

used to indicate the ideas expressed by these leaders. 

Second. A questionnaire was prepared and. sent 

to 279 industrial arts teachers, supervisors, admin- 

istrators, and teacher-educators located throughout the 

United States. The purpose of this questionnaire was 

to sample the opinions of these men with regard to the 

place of art metal in the secondary industrial arts 

program. 

Third. To further objectify the study, the same 

questionnaire was sent to twenty-four outstanding 

leaders in the field of Industrial education. These men 



4 

were selected because of their recent writings and be- 

cause of the positions of prominence they hold in the 

field. 

Fourth. Based on the findings of the first three 

steps, a suggested course of study- was worked out using 

the textbooks and writings of outstanding men in the 

field of art metal, metaicraft, and silversmithing, and 

supplemented with the personal experience of the writer 

gained from seven years' teaching of this work in second- 

ary schools. 

Definition of Terms 

:t metal work. The term "art metal work" as 

used in this treatise refers to the type of activity 

which, among other things, leads to the production of 

the type of article generally made by a silversmith. It 

is not to be confu3ed with jewelry work or ornarriental 

wrought iron work. By the use of the precious and semi- 

precious metals as the medium for execution, the product 

may vary from simple flat objects in copper or brass, 

such as letter openers and desk sets, to the more dif- 

ficult raised objects in the precious metals. The nature 

of such work would include processes, operations, and em- 

bellishments cormnon to the silversrnithing trade. 



Metal craft work. The term "metal craft work" is 

used synonymously with "art metal work." 

Industrial arts. "Industrial arts" is a part of 

general education and is not to be confused with voca- 

tional-industrial or trade-training activities. Indus- 

trial arts is non-vocational in its major objectives. 

It is an instrament of general education in the indus- 

trial realm, just as science in the secondary schools 

is an instrument of training for appreciations and back- 

ground values rather than for vocational application. 

The study of industrial arts combines the skills or "the 

arts" of industry, a knowledge of industrial materials 

and processes, and the application of aesthetic design 

to industrial products. 

Limitations of' the Study 

The problem of objectively determining just what 

shall and what shall not be taught is at best a very 

difficult one. Who shall say what the curricula for a 

certain comurunity shall include? There are so many fac- 

tors which bear directly on the problem that it is im- 

possible to answer without thorough consideratIon of 

those factors. In addition, it has always been conceded 

that the 'what' is taught is not so important as the 



'how' it is taught. "A farmer boy sat ori one end of a 

log, and Mark Hopkins sat on the other. Iark Hopkins 

sat as a pedagogue and taught like an elder brother. 

I care not what Lark Hopkins taught; If his Greek was 

small and his Latin was naught. But the farmer boy he 

thought, thought he; The kind of a man ark Hopkins is, 

is the kind of a man I mean to be." The ability and 

personality of the instructor, his capacity for making 

his offerings vital and interesting, these have a pro- 

nounced bearing on the worth of what is taught. 

Douglass and Boardman (16:323) point out that 

"The purpose of education is so to condition the futui'e 

behavior of those being educated that they are willing 

and able to function in ways of greatest satisfaction 

to themselves and most conducive to the welfare and 

progress of others." On the same page they indicate the 

relationship of subject matter to education in general 

when they say, "Whatever subject matter will 

contribute most to the objectives of education should 

be included in the course of study. There is no other 

justification for subject matter." If we are to accept 

this as a criterion for evaluating the worth of the sub- 

jects or activities offered, who is to say which offer- 

ings actually do these things? In the absence of a more 
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objective means, the opinions of a large group of men 

would, all other things being equal, seem to be one of' 

the most reliable methods of determining the probable 

value of a given subject. In addition, the opinions of 

men particularly trained in a special field arid who 

have attained prominence through years of leadership 

in that field should be of some significance in the 

judging of the probable contribution of a given subject 

to the recognized educational objectives of the field 

concerned. It is recognized, however, that these opin- 

ions are, after all, only opinions and are, therefore, 

in that respect subjective. 



CHAPTER II 

THE FUNCTION OF INDUSTRIAL ARTS IN SECONDARY EDUCATION 

Before proceeding to fit metaicraft activities 

into the general industrial arts program, it may be 

well to review the modern concepts of industrial arts 

as set forth by some of the leaders in the field. 

The matter of terminology seems always to be 

turning up whenever an attenDt is made to explain or 

elaborate upon any problem. At the risk of seeming 

petty, it is thought advisable to differentiate between 

what is now generally known in the field as industrial 

arts and that known as vocational education. 

In the recently published state course of study 

for industrial arts in Oregon secondary schools (9:7-8), 

we find the statement: 

Industrial arts is non-vocational; it is a 
vital part of general education. At the same 
time it has a close kinship to trade educa- 
tion because it lays a most excellent back- 
ground for those who, upon reaching the age 
of specialization, will continue with a voca- 
tional-industrial program. 

That the concept of industrial arts as a function- 

al unit of general education is widespread in the field 

is apparent in the article by Iames L. McRae (32:360). 



To summarize, the junior high school industrial 
arts of the future must assist in accomplish- 
ing the functions of the junior high school; 
it must be a phase of general education and 
not vocational training. Its purposes are to 
make the student a more valuable member of 
society because he shall have developed certain 
interests, appreciations, attïtudes, habits, 
knowledges, and skills. 

As far back as 1928, we find leaders in the field 

protesting the confusion of vocational education with 

industrial arts. J. J. Hatch, (21:441-2) says: 

Industrial arts teachers need feel under no 
compulsion to call their work vocational or 
try and teach vocational courses for which 
they are not prepared, for which they have no 
adequate equipment, and for which there is 
really no demand ...... Education may be divided 
into two great divisions; education for cul- 
turc, and education for vocation. The dominant 
idea in one is appreciation and in the other 
service.....Industrial arts has been, is, and 
should continue to be a very definite and im- 
portant part of the general educational pro- 
cess. Its chief objective should be to develop 
appreciation--an appreciation of a hand and 
machine made world, an appreciation of the 
functions of tools and machines and the 
problems connected therewith, an appreciation 
of materials and mediums for definite purposes, 
an appreciation of systematized jobs finished 
in a businesslike way, appreciation of ac- 
curacy, of skill, of ability to think straight, 
of Industry, and of dependability in the whole 
world of industrial activities. 

Cox says (10:319-323): 

The field here is that of general education, and 
the shop subjects should concern themselves 
with general industrial education in the same 
sense that science, mathematics, etc. are con- 
cerned with general scientific and mathematical 
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education, without restriction to specific 
trades or professions. 

Bawden (6:161-2) also expresses the newer concept 

of industrial arts when he says: 

Without elirninatïn manual abilities and skills, 
the objectives of industrial arts now place 
new ernphasls on interest in avocational and 
leisure-tiiî;e activities; knowledge of indus- 
trial products, processes, and occupational 
opportunities; creative expression and problem 
solving; exploration of Individual inclinations, 
interests and abilities. 

Payne (38:167) expresses much the saite opinion in 

the following: 

I. Practical Arts. - The purpose or general 
objective of the practical arts is the sane 
as of general education. The practical arts 
are taught for their cultural values, for 
appreciative values, and for their consumer 
values. 

It is seen, then, that leaders in the field of 

industrial arts education are pretty well agreed that 

the purpose of industrial arts in secondary education 

is to contribute to the broad aims of general education. 

Citation of specific aims and objectives or purposes of 

industrial arts as expressed by all the men prominent 

in the field would be in itself an exhaustive work. It 

would seem sufficient to say that the general thinking 

of these men indicates that the place of the practical 

arts in secondary education is to go hand in hand with 

the academic activities in achieving the broad general 
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alms of education. Vocational or trade training is con- 

sidered to be a separate function and should be carried 

on under a distinctly separate set-up and for a dis- 

tinctly different purpose. 
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CHAPTER III 

A SURVEY OF THE VRITINGS OF LEADS IN THE FIELD 
OF INDUSTRIAL EDUCATION REGARDING 

TALCRAFT ACTIVITIES 1K SECONDARY EDUCATION 

Wide reading in the literature of the field dis- 

closes a definite trend toward increased emphasis on 

the artistic and aesthetic values to be obtained from 

an industrial arts activity. And in the general field 

of metal work, exceptional emphasis is placed on the 

possibilities of art metal work. The Ohio Educational 

Association and the Ohio State Department of Education 

(45:84-7) recognize this when they state: 

Next to wood, metal was one of the first iTater- 

lals to be used for industrial arts purposes 
and in a like manner has suffered from a nar- 
row application. Offerings too frequently 
have consisted of experiences in the limited 
fields of sheet metal and machine shop. More 
serious perhaps than this narrowness of man- 
ipulative opportunities has been the positive 
neglect of the rich fund of Informational 
material which rightly belongs with any study 
of metals. 

Development is needed along several lines. 
First, there should be a great variety of 
experiences offered. Opportunities should 
be provided for such units as molding, forg- 
1mg, cold metal working, spinning, jewelry 
ms.king, copper and silversmlthing, as well as 
in sheet metal and machine shop. All of these 
activities are rich in manipulative processes 
and have wide infornational possibilities. 

Secondly, contact should be made with as great 
a number of materials as possible. It Is not 
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sufficient to introduce the pupil to experiences 
with galvanized iron, tin plate, and steel. 
Provision must also be made for contacts with 
many other common metals such as the new alloy 
steels, copper, brass, aluminum, nickel silver, 
monel metal, lead, pewter, zinc, and silver. 
Each of these opens up a whole new field of 
experience, study, and appreciation. New 
processes are required, new tools utilized, 
and a new wealth of information is available, 

Let the pupil learn of the production of each 
metal; let him understand where and under what 
conditions the ores are produced; how they are 
transported; and how smelted and refined. Re- 
fer him to such books as "Materials of Industry" 
by Mersereau and "Non-Technical Chats on Iron 
and Steel" by Spring. Both of these read more 
like stories than texts. Show the relation of 
chemistry to the smelting and working of metals, 
and the application of physical laws to the 
manipulation of tools and materials. 

The opportunity should not be neglected to intro- 
duce the romantic stories of men who have long 
been famous in the working of metals. Such 
names as Benvenuto Cellini and Paul Revere 
stand out as great craftsmen, while such names 
as Senator Clark, Georg Jensen, Sir Henry 
Bessmer, Andrew Carnegie, and Henry Ford sug- 
gest current opportunities for study. Bring 
to him also those fascinating stories of the 
discovery of metals, their development, and 
contributions to our modern civilization. 

Appreciation of beauty of line and proportion 
and the developing of a knowledge of design 
should be stressed. Antiquity and the work 
of Oriental craftsmen have provided numerous 
examples which may be seen in museums and the 
better stores, and manufacturers are constant- 
ly striving to provide worthy designs. Pupils 
may be made conscious of these examples through 
pictures, displays, trips, and motion pictures. 
Two books on this subject which every indus- 
trial arts teacher should have in his labora- 
tory are "Pewter Design and Construction" and 
the new edition of "Industrial Arts Design" by 
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Varnum. Cooperation between the industrial 
and fine arts departments in a school would 
do much to improve pupils' efforts in adapt- 
ing old or creating new designs and probably 
improve the status of both areas. 

Any industrial arts course has fallen far short 
of its goal if it does not influence the pupil 
to carry his interests in metal work outside 
of the school. The subject is teeming with 
unlimited opportunities for individual inves- 
tigations. . . . 

A broad course in the study of metals means 
greater opportunities for exploration. Every 
added experience and every new metal also 
means a greater chance for the development of 
avocational interests, and the teacher should 
be ready to foster such interests as they ap- 
pear. The study of how several metals are 
used from the standpoint of costs, character- 
istics, and applications constitutes a basis 
for teaching consumer knowledges and apprecia- 
tions. An increase of aesthetic experiences 
and resulting appreciations is an outcome to 
be expected from a study of design as applied 
to the making of a copper vase, a wrought iron 
lamp, or a spun bowl. Adequate provision 
should be made for the acquisition of common 
technical knowledges and nianipulative functions. 
This may be accomplished through the ìnaldng of 
a rich and varied assortment of metal working 
problems and investigations in as many fields 
as can be presented. The teacher should be 
constantly alert to the reactions of pupils 
to the many types of metal work as possible 
ground for guidance and counseling, and should 
also be aware that in the occasional case this 
work may take on a vocational aspect, particu- 
larly for older or senior high school pupils. 

William H. Varnum (48 ), presupposing and assuni- 

Ing that the worth of such a course will o unchallenged, 

continually makes reference to art metal courses in 

secondary schools in connection with the industrial 
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arts program. 

Dudley Crafts Watson (51:5) says: 

Intellectual education has run away with us. 
The balance necessary for a rounded-out 
culture can only be had when the practice 
of the arts as well as appreciation is a part 
of general community life. Machinery today 
has robbed us of the urge to be practical 
with our hands, but no machine has ever de- 
signed, and no design has been successful un- 
less the material of its application was 
thoroughly understood by the designer. 

We no longer have to produce as individuals 
with our hands the necessities and comforts 
of daily life, and this very leisure which 
science has given us promotes a passion for 
grace and satisfaction in all the things we 
possess. A product of manufacture must now 
be beautiful as well as useful. The design 
that goes into it must be created by one who 
understands the materials from which it is 
made. Who knows the limitations of wood, 
stone, metal, clay, or fabric unless he has 
worked in it? 

The development of aesthetics was never more 
needed from the practical standpoint, but 
from the standpoint of individual happiness 
it is even more needed. With machinery doing 
the world's work there is time to spend in 
the daily life of all. Shall it be squandered, 
or will we really buy something with it? 
Pleasure can be bought on the outside but 
happiness cornes from within. The flare to 
create beauty is rare in a mechanical age, 
but within all humans is a smouldering desire, 
the divine heritage. This is not recognized 
in the great system, the steamroller process, 
of present day education. 

Augustus F. Rose (41:7) writing in the preface 

of his book, recognizes the value of art metal activ- 

ities In secondary education as follows: 



Then this book was first published in 1906 
it was an outgrowth of the author's experience 
in teaching metal crafts work in the Providence 
Technical High School. At the time it was a 

pioneer in its field the author being the first 
to introduce the subject into the public schools. 
Since the book was published twenty-four years 
ago, interest in the metal crafts has spread un- 
tu now it is included in school work all over 
the country. Summer schools and camps have 
introduced it as a most valuable craft. Hos- 
pitals have included it in their occupational 
therapy work. Universities, colleges, private 
and public schools now offer the work as an 
elective, while art schools are training teach- 
ers for this unlimited field. Much new mater- 
ial has been added to the book consisting of 
drawings, designs and photographs of various 
objects executed by junior high, senior high, 
and art school pupils and also detailed descrip- 
tions of the processes necessary for the execu- 
tion of many of the designs. 

It is hoped that this volume will be especially 
helpful to manual arts teachers who have al- 
ready started the work as well as those who 
are trying to introduce metal work into the 
regular school course. 

And again, in the preface of the saine book, the 

author (41:12) explains further the function of art 

metal work in the junior and senior high school. 

Many experiments have been tried in the develop- 
ment of manual arts courses in the public 
schools and much time has been spent in dis- 
cussing the types of work that should be in- 
cluded. 

Wood and iron were the first materials used 
and are yet ind5spensable, but experience 
has led those who are developing this work 
to believe that there are other materials 
as well adapted to manual arts work in all 
its various forms. Clay,used not only for 
modeling but for ceramic work as well, 
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leather, textiles, brass, pewter and copper 
are materials that have been put to the test 
and found satisfactory in many ways. 

Work in sheet copper has been introduced into 
the public schools with gratifying results. 
It has proved itself to be a valuable depar- 
ture from other kinds of manual arts work and 
has now taken its place as a part of the reg- 
ular school curriculum. No other craft calls 
for such skill in the handling of the mater- 
jais used, nor so keen a sense of fine line 
and proportion in design. 

There is something about this kind of school 
work that appeals to boys and girls and holds 
their interest. The nature of the material, 
hard enough to offer some resistance and yet 
pliable enough to allow its being wrought 
into many forms, the durability of the ob- 
ject and its attractiveness when completed, 
and the variety of colors that may be obtained, 
all tend to make the subject not only interest- 
ing but fascinating. 

Arthur F. Payne (37:5), writing the preface to 

the revised edition of his book, substantiates Professor 

Rose's opinions. 

One of the notable developments of the past 
decade in school shopwork is the increasing 
attention given to metalwork. With the 
organization of the junior high school, and 
the assumption of the responsibility of giving 
to our youth some adequate introduction to 
things mechanical and industrial as a part of 
the preparation for corlete living in an 
Industrial democracy, it is seen that the old 
conception of school handwork was too narrow. 

Not only are woodwork and mechanical drawing 
too restricted as a basis for hand training, 
but widespread and increasing utilization of 
metal demand a place for it in the school 
program of manual arts. For this reason, in 
the junior high school especially, the various 
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types of metalwork, including bench metalwork, 
sheet metal, pipe-fitting, forging, machine- 
work, are finding a place along with the older 
forms of woodwork, drawing, printing, textiles, 
ceramIcs, to make a more balanced and rounded 
pr ogr am. 

In this development, art metalwork is receiv- 
1n more and more attention as a hily sie- 
nificant means of supplementing these other 
lines of work. It is unsurpassed as a medium 
for teaching the arts of design and for develop- 
ing the spirit of craftsmanship. 

Art metalwork makes a special appeal because of 
the simple and inexpensive character of the 
equipment required. Furthermore, it Is ad- 

mirably adapted to the new point of view of 
handwork in education, by emphasizing the im- 
portance of a content of related knowledge in 
the field of chemistry, mineralogy, metallurgy, 
physics, and art. 

Elmer A. Stephan (46:4-5), director of art educa- 

tion, Pittsburgh public schools, Pittsburgh, Pennsylvania, 

in a short article says: 

I am convinced that the joy of creation and of 
building something everlasting with our hands 
is one of the most vital problems for the high 
school boy or ir1 to accomplish. The metal 
crafts serve to stimulate thisdesire for cre- 
ation :1.n a peculiar way. The material itself 
is resistant. It forces the boy or giri to 
become ingenious in solving a problem by skill 
of cutting, bending, soldering, or riveting. 
They learn the tricks of the trade but in do- 
Ing so find opportunity for originality in ap- 
plying these processes to their particular 
problem. To be a good craftsman one must 
develop persistence and inventiveness which 
become the points of fascination in the work. 

Perhaps there is no craft which trains the 
eye and the hand in expert coordination as 
does the art of metal work. The hand will 



accomplish what the e'e, guided by a keen 
braIn, directs. It is this perfect balance 
of the eye and hand cooperating to produce 
that makes the accomplished artist in any 
mediums; whether he be a sculptor in wood, 
stone, or bronze; whether he be a craftsman 
i_n copper, silver or fine platinum, or whether 
he be a mechanic in the work shop of one of 
the leading manufacturers. 

But the metal crafts have a large contribution 
also to offer in developing an appreciation of 
the fine arts. The student constantly comes 
in contact with fine design, line form and 
proportion, as exemplified in historic orna- 
ment. The article made by the student is 
built upon this knowledge........... 

The place of the metal crafts therefore is an 
important one in the curriculum of the high 
school. Every student should be able to do 
some form of handwork before he leaves the 
secondary school. Vthat form could be more 
fascinating or more beneficial than this one 
of creating eternal beauty, moulded out of 
some of the most permanent materials in our 
possession. The value, as already stated, 
lies in the opportunity afforded to train the 
eye and the hand in coordination and the soul 
of the creator in an appreciation of the qual- 
ity of his best efforts. Let us hope that in 
the near future metal crafts shall be offered 
in each high school, taking its place beside 
household economy and industrial training. 

In the introduction to his recently compiled text- 

book, T. Franklin Evans, (17:13) lecturer in handcraft 

and art at Goldsmiths' College, University of London, 

and lecturer and tutor in metalwork for the board of 

education, further explains the values to be obtained 

from working with the art metals. 
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Hammered metalwork is the term herein used to 
denote constructive silversmithing and the 
extension of its hand processes to suitable 
nonferrous base metals. It embraces the hand 
tool operations involved in the construction 
of domestic ware in silver, gilding-metal, 
copper and brass. 

To write of hand methods might appear in this 
mechanized civilization to be a retrograde 
step, especially as the working of metal is 
concerned, the processes of which have been 
transformed by the merciless ingenuity of the 
machine. 

In bygone days a craftsman prospered by the 
skill of his hand, but now the current flows 
so swiftly that those who rely solely upon 
hand methods soon become engulfed in its 
vortex. 

Work in a hand craft today is but the retrac- 
Ing of the $treaxn of development. To linger 
awhile in its backwaters is to find a stimulus 
which should inspire and influence design ïn 
the modern rapids of mass production. 

To design and make by hand something of simple 
beauty and usefulness, to make it well, spar- 
ing nothing in the making, Is to recapture 
the spirit which animated those to whom we 
owe our heritage of fine craftswork. 

Creative work 
able and the 
tive craft i 

encourages a 
its value in 
siderable. 

in the hand crafts is still desir- 
acquiring of skill in a construc- 

s a wise employment of leisure. It 
balanced conception of design and 
setting standards of taste is con- 

It is insufficient to assess modern production 
with a revolution-counter and a stop-watch, or 
yet to assume that what is modern mus'b of neces- 
sity be good. An urgent present day require- 
ment is that design for the machine shall be 
such that will make mass production as Inspired 
and genuine as hand work in the days of the 
craftsman of old. Experience in the hand 



crafts and a realization 
of sinrnlicity in modern 
equipment for this task. 
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of the requirements 
design is a useful 

In hammered metalwork the hand processes are 
still available, and for those who find 
pleasure in working with their hands it is con- 
fidently stated that no more fascinating craft 
exists. The joy of shaping and seeing a disc 
of metal grow' under the hammer, surprise at 
the unexpected beauty of an intermediate stage 
and the exoression of the maker's personality 
in the finished work, may be the rewards of the 
modern hand-worker in metal as much today as 
they were to medieval workers. 

In his book Art Training for Life and Industry, 

C. A. Bennett (3:21-3) records the following conversa- 

tion with John Malton: 

"Then, in order to have all the people appreci- 
ate painting you would have to make painting 
a required subject in the public schools." 

"Exactly so," was the quick reply. "We have 
begun to do that already in many of our el- 
ementary schools. Only we have not done it 
with its purpose clearly enough in mind. We 
have taught the children to use transparent 
water colors and sometimes we have given them 
experience in tempera, and. occasionally in oil 
colors, but too often the teachers have been 
so interested in finding a few children with 
special ability in art work that they have for- 
gotten the great service they can render by 
giving to all the children the fundamental ex- 
periences which may serve as a basis for real 
art appreciation." 

"This sounds very well," said I, "if the exper- 
ience in painting would serve for all the other 
forms of art, but if the public schools are to 
give fundamental experiences in sculpture, and 
architecture, and needlecraft, and bookbinding, 
and art metal work, and all the rest of the 
manual arts, what would ha)pen to the languages, 
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to mathematics and the sciences?" 

I confess I was feigning a little, but I wanted 
to draw him out on this point. 

'II don't think we need to worry about them; 
they are in no danger. The schools of a na- 
tion always reflect the life and ideals of 
that nation. As the people of this nation 
recognize the value of art in life and the 
importance of laying the foundations of appre- 
ciation of the various forms of art during the 
school period, they will demand that the 
technique of the more common forms of art ex- 
pression be found in the schools. They will 
very generally require, as some are doing now, 
that certain typical forms of art be taught in 
the primary grades as an essential part of the 
activities, the means of expression of that 
period of child development. They will pro- 
vide for a variety of more definitely techni- 
cal applications of the arts in the junior 
high school period, and a more intensive 
study of a few of the arts in the senior high 
school. They will provide more museums and 
more opportunities for study after the school 
period, for the development of appreciation 
is an endless process unless we consider that 
it terminates with this life. And, because it 

is a continuous, a growing experience, and be- 
cause it concerns the higher things in life- - 
the finer emotions, it is a constant source of 
joy. And. because each person's appreciation 
is the result of his own individual experiences, 
of his own trials and, errors, observations and 
reflections, searchings and successes, it gives 
spice and flavor and keen satisfaction. True 
appreciation of art enriches life." 

It is apparent that leaders in the field of indus- 

trial education who have given time and thought to the 

problem and who should be well qualified to voice their 

opinions are in rather general agreement as to the worth 

of the metal crafts in secondary education. That there 
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is a definite place for them to be conceded by all; 

while some are even more enthusiastic. ThIs seems in 

keeping with the general trend of increased emphasis 

on the appreciational and cultural values obtainable 

from industrial arts activities in secondary education. 

One is particularly impressed with this definite trend 

which appears to be national, If not international, in 

scope, and which is being recognized by writers in the 

field. 

Wide reading in the literature of the field does 

not disclose any 'unfriendly' attitudes regarding the 

inclusion of metal craft in the industrial arts program 

for secondary education. 

One very interesting situation which exists is 

the failure of actual practice to keep pace with the 

writing and thinking of the leaders in the field. Of 

course, a limited amount of lag is to be expected. 

It is felt, however, that this great lag is due, some- 

what at least, to the failure of teacher-education in- 

stitutions to provide adequate facilities and staff for 

offering training in metal craft or art metal work with- 

in the industrial education departments. 

McHenry (31:177) found that out of 42 schools in 

twenty-two states only five offered courses in art metal 

work. 
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CHAPTER IV 

A SURVEY OF THE OPINIONS OF INDUSTRIAL ARTS EDUCATORS 

It is believed that the opinions of men actively 

engaged in industrial arts education, and who have been 

specifically trained for their jobs in institutions of 

higher learning which maintain leading industrial educa- 

tion departments, would be a significant factor in 

determining the worth of various mediums for attaining 

certain goals or objectives in the field of industrial 

education. If an analogy may be permitted, the seeking 

of the opinions of a number of men on this matter might 

be likened to the seeking of the opinions of a number 

of doctors relative to the proper diet for certain 

people, or to the seeking of the opinions of a number 

of agricultural e:perts on the problem of selection of 

crops for production. The resulting aggregate of opin- 

ions formulated through experience and training should 

be a significant factor. 

To conform to this hypothesis, a questionnaire 

was developed relative to the place of art metal or 

metaleraft work as a medium in the industrial arts 

program in secondary education and, accompanied by an 



25 

explanatory letter, was sent to 279 persons. A copy of 

the questionnaire and the letter is included in this 

report as appendix A. 

The persons to 1nom the questionnaire was sent 

were selected from the active roster of Epsilon Pi Tau, 

a national honorary and professional fraternity in 

industrial education, every fourth name from the al- 

phabetical index of members being used. 

This is the only national organization of its 

kind arid mai'ìtains chapters only at the institutions 

which have leading departments of industrial arts educa- 

tion, the membership being selected from the upper 

twenty-five per cent of the students pursuing industrial 

arts teacher-education programs at these institutions. 

it is presumed, therefore, that those affiliated with 

this organization represent the more progressive and 

outstanding men in the field. of industrial arts educa- 

tion and should, therefore, be qualified to make Intel- 

ligent and pertinent reports. Admitting that the fore- 

going may not hold true in all specific cases, it should, 

nevertheless, hold largely true for the group as a 

whole. 

Of the 279 questionnaires distributed, 192, or 69 

per cent, were filled out and returned. These came from 
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28 states. The distribution as to states is shoì in 

Table I. It is pictured graphically in Chart I. The 

distribution as to present occupation is shown in 

Table II. 

It is assumed that a proportionate representa- 

tion was obtained with reference to: population dis- 

tribution, the relative development of the industrial 

arts program in secondary education nationally, and 

the relative number of teachers, teacher-educators, 

superintendents, principals, state department represen- 

tatives, etc. who are members of this organization. 



Table I 

Showing Geographical Residence of Persons 

Participating in TITis Study 

State 

izona .................................. 
California ............................... 
Colorado .................... . . . ......... 
Connecticut ................ . . . ........... 
Fbrida .............. . .................. 
Ida_ho ................... . ....... . , ....... 
Iilinois ................................. 
lxi diaria ................................. 
Iowa . ........ . . . . . . . . . 

I Çansas .............. . .................... 
Kentuoic ............... . . . . . . . . . 

Mar'yland ................................. 
Massachusetts .......................... 
r bii.chigan ...................... . . . ........ 
lvi. i.n..nesota . . ..... . . . 

Missouri ...... . . . .......... . . . . . . 

Nebraska ........ . . . . . . . . . . ....... 
Iew Jersey ................... . . . . . . . 

N ew Yoric ................. . . . . . . . . . 

N orth Carolina ................. . ......... 
ohi_o . . . . s s s a i i a . . . . . 

oklahoma ...... .. ......... 
oregon ...... . . 

P en.nsylvania ..... . . . . . 

South Dakota .............. . ........... . . 

Verniorit . ............................... . 

rasIniIIgtofl ................ . . . . 

Wisconsin ................... . ............ 

27 

Number of 
Participants 

2 
11 

3 
2 
i 

2 
27 
11 
lo 

5 
4 
3 
3 
4 
4 
i 

7 
21 
14 
i 

47 
2 

12 
3 
1 
i 

3 
17 

Total . ........ . ...... . . . .. 212 
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Chart I. Showing Geographical DistrIbution of Persons Participating in the Study 
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Table II 

Showing Occupation of Persons Participating 

This Study 

Occupation 

Teachers . .. ... . . . .... ......... ... .. 1 
DirectorsoflndustrialArts .............. 
HeadsofDepartments .................. 
Si..ipervisors . . . . ................ . . . . . . . . . . 

Principals . . . . . . . . . . . . . . . . . . . . . . . . . . . 

S uperintendents . . . . . . . . . . . . . . . . . . . . . . 

State Dep tment s ....... . . . . . . . . . . . . . . . . 

Teacher Educators ............ . . . . . . . . . . . 

Students ....... . . . ...... .. . ........ . 

Industrial Relations in Industry .......... 
Dean .. ...... ........ . ... .......... 
Unclassified . . . . ........................ 

Number 

108 
5 
5 

8 
1 

3 
3 

22 
17 
i 

i 

18 

Total ......... . . . . . . . . . . 192 
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Analysis and. Results of the Survey 

An overview of the survey is shovvn graphically 

in Chart II. Table III shows a further analysis of 

the responses to the questions and gives percentages 

for each answer. The following paragraphs contain a 

discussion of each question and the purpose for includ- 

ing it in the questionnaire. 

Question one has to do with the objectives of 

industrial arts and the possibility of art metal work 

contributing to them. Froi the stated objectives found 

throughout the literature of the field, ten were select- 

ed as being representative because of their recurrence 

in many places. To that list were added the four native 

impulses enumerated by Bonser (5:33). 

Question two was formulated in an attempt to get 

a committment regarding the probable relative worth, all 

other things being equal, of various industrial arts 

courses. 

Since student interest is one of the most sig- 

nificant factors in educational work, the third ques- 

tian was designed to investigate the probable student 

interest in art metal work. 

In an attempt to get to the real issue or purpose 

of this survey, the fourth question was used. 
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Since, while there might be a place for this work, 

it would not necessarily follow that it is essential to 

a well-rounded program, auestion five was f ornrulated to 

get some opinion as to the need for such a course in a 

well-rounded industrial arts program. 

The ideal situation would provide for the best 

means and methods of instruction regardless of cost. 

The matter of cost is, however, a very important one 

in many communities. And while many educators recognize, 

for example, the value of printing instruction, budgets 

often do not, because of the cost of equipment, permit 

Its Inclusion. So whether we like lt or not, monetary 

consIderations have an influence on what we include in 

the curricular work of the schools. The sixth question 

is desIgned to condder the justification with relation 

to cost of equipment. 

It was thought desirable to inquire how extensive- 

'y art metal work is being offered in secondary educa- 

tion at the present time. question seven deals with 

this but the results are not as accurate as might be 

desired because no provision was made for quantitative 

recording. 

Question eight was asked for a dual purpose. 

The first was to find out how many of the persons can- 
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vassed have had training in art metal work. The other 

was for use in connection with question nine, the two 

asking the closely related questions, "have you had 

any?" and "would you like more?" 

The final ouestion was asked so that there might 

be sorne sort of guide to aid in imowing for what grade 

level to prepare a course of study, in case it should 

become apparent that metaicraft would be desirable in 

the industrial arts program in secondary education. 
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Chart II 
Overview of Survey of Industrial Arts Educators 

1I1EJ' tje/,eve '#'oi course or on o'c//&.'/ty period in The field of Art 41e/Q/ w-k cocild o'nd would 
contribute nQ/crio//y /0 /ì4e following s4o*ti(,c cns and objectives of industrial ar/s r' 

Adq-e(,//ôn 4- pcdworkmosnsh4o 4-s i - _____ 
4qoricalio.i fa. çooa' ma/er/a/s ê" 6 
4awcia/ion foijood th'si', 
COnsu,/7ep apaleVn and Know/edge Vo 1 

MIr.,$I_ 
Vo- 

A (0oppa//ve el//haie '- 
i 

fifed/ye us. ¿ (W of *d L ,norh,nes s- Z5' -tu /9 

Vo- 1 
D.y,/ep certa,» sill/s 
Huiw/ I deiwhp cr/he abilities -" Z 

Vo. /6 Pes'ra4/e persov/ frr//s ¿ habits __________ _________________________ 
AwWe enriase,, ofoccd1a/ in*rnat/on 

___________________________ 

I Vo- /6 _____ _____________________ 
hft 4 sañWì- the ur 4*n,wla/,ye 

___________________ 
_____ _____________ 

_______________ ro- 15 iiet,v# ,»,'go/$,s/,if,d /nwrf,gv//vs 
_____________ 

______________ 
by Sonser Ail 

_________________ 
i6 I 

sor/Ql _________________________ ;s=r__tutuu4i s Vo- 3/ 
would u rank Art 4*/ai work as fo prv.ôb#n'y of .svccess rnath,ivrn7 Me oáj,c/,ves of industrial arts, as 
conoa-,9vw//h Me *//ow,», frad,u/twa/ly established Ñ'ot':/r,al ar/s ourses? 

___________________ Be//sp ('-.-3e) a) Less Ç'-.-,eó) 
Woodwork 

_____________________ ., - _______ 
" 

__________ 
ûraf/á2p 58 

____________________ 
'U'UU4*uI 55 

(eriera/ A1.*/ z 6 60 
.M'evf Me/al 7 Ahi», shop 5g Lita 4/3 

6 Au/a Afethanfrs ,IAIMUI 
, 

.*IWISI*I /// 
»/nJ,; Iaa.Ma 1_ sp.uia 

_____ 
____________ 

E/«/rllllv ii T 

6/,eve Mel A/ Me/ui srk would 4e of g"- AJô.IMl _fJ-;/ 
eral /t.rç/ to s.ondary sthuo/ sfude,,fs ? I 7 

jjt; , 4,/,ã'ye tAire is a-i/ace for Art Ma/al work i» 
the ,tmt.,s/r,a/ ./s frPFwn7 /n /4 iW of sa Mmc? /87 

' 

he/,,v, that .1,/ 4/e/sl woi* is necessary to 's 

a (4./, ¡ well ,p«,dd ,hdusfr/a/ arts frwj? I ¿ 7 7 

*I4l jjRsrñsiv Ins ¿»e ¿ni/ ofew,p.nw,/ /?#(C.s/y ifr a h4 
-i.» of .«oinp/ishmev' A, Ar? 4*/el wa , 4 

/6 
iS4V) orn)' a ñadiii /4#tna' f,,inas//ná'sfnW gpifs 68 
.4i4 a jwM/iw //i, I k'4v.,vsfff,d r ib cosi? 

__________________________________ 
ZIi i't Me/SI -.. /»(/eded,»M,/,7oi5fpbala1s pvçrfl, 

of the sthoo/ wi/h whith you ui connected.' (lmnoi - qe 
gag s«a aiwa/ron work o /ñi s/ion. ) 

__J be you bed aie' in lit A/e/al wo* t' os 

i1' frW fV/ Met muta. emhas,s ,ho/dbe Woced onM zUMI*t$fl 
I.* 

tn/s phase ofmai/ work i» teacher Wuco/,a /6 7 iT 
ins/ìiu/,os, so as to maKe ovai/ab/ adequate trai7 

,g /0 /her J pecfe /eh? 
J 

A/ w/z«/ /ei/ 4, /he second«r school would pvu offer fh/s aif/vi/y? Ijq Y 
mMM0* /fli. - ?11/ 

k- '- 6 / (i" ''IIB 

M'rnbpr of s'n/ auf ----- Z 79 
,Vumber of qcies/k'rialres re/(.'rnea ------ I ? . 

A.rn/afv of re/urn ------------ ? Z 
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Table III 

Showing Responses to .iestionnaire and Giving 
Percentages for Each Answer 

1. Do you believe that a course or an activity in the 
field of art metal work could and would contribute 
materially to the following specific aims and ob- 
jectives of industrial arts? 

Develop appreciation for 
good workmanship .. ....... 

Develop appreciation for 
good materials........... 
Develop appreciation for 
gooddesign .............. 
Develop consumer apprecia- 
tion and knowledge ..... .. 

Develop a cooperative 
a ttitude . . ..... ..... .. .. 

Teach the effective use 
and care of tools and 
n achines . . . . . . . . . ........ 

Develop certain skills .... 
Reveal and develop 
creative abilities . . . . ... 
Develop desirable personal 
traits andhabits . ...... 
Provide a measure of occu- 
pational information 
Develop and satisfy the 
four native impulses 
listed by Bonser: 
Manipulative ........... 
Investigative .......... 
Art ................... 
Social ................. 

Yes i _ No Total 
No. t No. Answers 

1go 99 i 191 

182 97 6 3 188 

190 99* 1 191 

171 9315 7 184 

131 79 35 21 166 

169 90 19 10 188 
190 99 1 191 

185 99 2 1 187 

162 9116 9 178 

155 91 16 9 171 

184 99 2 1 186 
165 9215 8 180 
186 99 1 - 187 
143 82 31 18 174 



35 

Table III - Continued 

2. How would you rank Art Iletal work as to probability 
of success in achieving the objectives of industria]. 
arts, as compared with the following tra. tionally 
established industrial arts courses. 

Better Equal Less Total 
No. ;Z No. Q No. Answers 

Woodwork ............. 13 7 lO3 55 71 38 187 

Drafting 58 31 75 40 55 29 Q 188 

General Metal ........ 26 14 lOO 54 60 32 186 

Sheet Metal ....... 69 37 98 52 19 1O 186 

Machine Shop ........ 58 31 Q 80 43 Q 48 26 Q 186 

Auto Mechanics ..... 62 34 Q 81 44 Q 41 22 Q 184 

Printing ............. 39 22 Q 91 51 Q 48 27 Q 178 
Electricity ......... 47 25 Q 94 51 Ç) 44 24 Ç) 185 

3. 

4. 

b. 

Do you believe that Art 
Metal work would be of 
general interest to 
secondary school students? 

Do you believe there is a 

place for Art Metal work 
in the Industrial arts 
program in the field of 
secondary education? . . ... 

Do you believe that Art 
Metal work is necessary 
to a complete and well- 
rounded industrial arts 

program? . . . . . . . . . . . . . . . . 

Q Yes Q Mo Total 
Q Nod _ i 

No. Answers 

l7592Ql5 6Q 
Q 

Q 

180 
Q 

Q 

18799Q 

Q 

Q 

Q 

2 lQ 

Q 

Q 

Q 

189 
Q 

Q 

Q 

127 69 57 31 

Q 

Q 

Q 184 

6. Realizing that the cost of O 

equipment necessary for a Q 

high degree of accomplish- Q 

ment in Art Letal work is, Q 

by comparison, only a frac- Q 

tian of that required for Q 

most industrial arts sub- Q 

jects, do you believe this Q 

work would be justified on Q 

the basis of cost? ....... 168 9l 16 8-Q 184 



Table III - Continued 

Yes No Total 
No. No.Q Answers 

7. Is Art Letal work included f 
in the Industrial arts 
program of the school with 
which you are connected? 
(If not engaged in second- 
ary education work omit 
this question.) .......... 98 65 57 35 155 

8. Have you ever had any 
courses in Art Metal work? 125 66 63 33 188 

9. Do you feel that more 
emphasis should be placed 
on this phase of metal 
work in teacher educa- 
tion institutions, so as 
to make available adequate 
training to teachers and 
prospective teachers? .... 167 91 17 9 184 

10. At what level in the secondary school would you 
offer this activity? 

Grade 7 39 Grade 9 100 Grade 11 125 

Grade 8 61 Grade 10 126 Grade 12 118 
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CHAPTER V 

A SURVEY OF THE OPflIONS OF LEADERS IN INDUSTRIAL EDUCATION 

To furt1-er objectify the study, which at best is 

rather subjective, it was thought advisable to make a 

survey oÍ' the opinions of active leaders in the field 

of industrial education regarding the place of metal- 

craft as a medium for attaining certain goals or ob- 

jectives in the field of industrial arts in secondary 

education. This, analogically, is in line with consult- 

Ing not only a large group of doctors, as was the pur- 

pose of Chapter IV of the study, but also a group of 

specialists. 

Accordingly there was selected a group of twenty- 

four men particularly outstanding in the field of indus- 

trial arts education as judged by their recent contribu- 

tion, their positions, and their professional standing 

In the field. These men received the same questionnaire 

used in making the general survey and, In addition, a 

separate letter of explanation. A copy of the letter 

and the questionnaire is included In this report as 

Appendix B. 

Of the twenty-four estionnaires distributed, 20 

were filled out and returned. The distribution as to 
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present occupation is shown in Table IV. 

An overview of the survey is shown graphically in 

Chart III. Table V shows a further analysis of the 

responses to the questions and gives the percentages for 

each answer. 

Table 111 

Showing Occupations of Outstanding Leaders 

Participating in This Study 

Occupation Number 

Teachers . . . . . .. . . . . . . . . .. . ... . . . .. . . . . ... ... 3 

Directors of Industrial Arts ..... ........... 2 

Head of Department ........................ .. i 

S upervisors . . . . ............. . . . . . . i 

S tate department ........... ....... ........ .. o 

Teacher educators ....... ........... 9 

Editor . . . . . . . . . . . .................. . . . . . . . . i 

Total .................. . 20 
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Chart III 
Overview of Survey of Leaders in Industrial Education 

I , b;/tevt' fhQf a Q, JPP at,,,/ypvr,00? ,p fhef,e/d of Art ¿le/al woe-k cov/d ond wôv/d 
CO,;tpb(ilQ ma/erial/y to fhe fo//owg so'tií,c aims an oj/iv'5 01 #o'us/i-/ arr/s ? 

toi (CZ. VOO »S j 46 

4Cff7a/z1 fI- çOod ,no/eto/s K.ç- - 

4D'/afIO.) 1o.,ioad a@s'q,i * g O evo- 

(75um'. a'p,o,aa/x.i ana A',ov/eoqe *ç- f 9 - 
J 

l cOooe,,P,ve c/fi/6,ap r.N- / No- b 
ft%-/v use ¿ (Ore of ìfg ¿ i'ioh»,es ) / 9' No- 

I-'vve/op (e'I /a,n £4/I/s . j O 
Rvov/ J deve/o,o cr/,vo a'b,/,f,es Yes- No- 

Pt'jirab/, petorc/ Ir,/s ¿ flub,ts Yes- /5 4'o 

i%irn1 masute ai o((vpQ/on/ rnfori,afior Y- / 7 %' 

I,v4./op & satisfy The *ur res- /9 Yo- 

17l/,yF /mfrQ/Se$ /15/94' /flV$fI9//V ros- I ô 4'o- J 
4v ßoiser Art )s / f L?.s- /4, 

L'Vo- 
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Table V 

Showing Responses to questionnaire and Giving 
Percentages for Each Answer 

1. Do you believe that a course or an activity in the 
field of art metal work could and would contribute 
materially to the following specific aims and ob- 
jectives of industrial arts? 

evelop appreciation for 
good workmanship 
Develop appreciation for 
good materials ............. 
Develop appreciation for 
good design 
Develop consumer apprecia- 
tian and knowledge ....... 
Develop a cooperative 
a ttitude ....... 
Teach the effective use 
and care of tools and 
nia chines 

Develop certain skills ....... 
Reveal and develop 
creative abilities . . . . . . . ... 

Develop desirable personal 
traitsandhahits..... ...... 

Provide a measure of occu- 
pational information . . . . . ... 
Develop and satisfy the 
four native impulses 
listed by Bonser: 
Manipulative ............ 
Investigative ............ 
.Ai' t . ............... . . . . . 

Social . . . . .. .......... 

Yes NoTal 
No. iAnswers 

20 iooQ 
Q 

Q 20 
Q 

20 looQ 20 
Q 

20 lOoQ 
Q 

Q 20 
Q 

19 95Q 1 
Q 

5 Q 20 
Q 

10 62Q 
Q 

6 
Q 

37?Q 16 
Q 

Q 

18 looQ 
Q 

Q 18 
20 100Q Q 20 

Q 

20 100Q 
Q 

Q 20 
Q 

15 88Q 
Q 

2 
Q 

llQ 17 

18 90Q 
Q 

2 
Q 

lO 20 
Q 

Q 

Q 

19 looQ 

Q 

Q 

Q 19 
16 94Q 1 6 Q 17 
19 lOOQ Q 19 
14 87Q 2 l2Q 16 



Table V - Continued 

2. How would you rank Art Meta 
of success in achieving the 
arts, as compared with the 
established industrial arts 
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i work as to probability 
objectives of industrial 
following traditionally 
courses. 

_ Petter Eguai Less 
No. No. 5 No.fJ]Answers 

Woodwork .......... ... 2 lO 16 84 i $ 19 

Drafting ............. o 24Q 14 73 19 

General Metal . . . . . . . . l5 i 69 3 l5 19 

SheetMetal.......... 7 37l1 58 i ÖQ 19 

LIachine Shop . ..... ... 5 26 13 68 1 5 19 

Auto Mechanics ...... . 7 37 11 58 1 5 19 

Printing ............. 4 21 14 74 1 5 19 

ElectricIty .......... 3 l5k 15 79i 1 5 19 

3. Do you believe that Art 
Metal work would be of 
general interest to 
secondary school students? 

4. Do you believe there is a 

place for Art ietal work 
in the industrial arts 
program in the field of 
secondary education? 

5. Do you believe that Art 
Metal work is necessary 
to a complete and well- 
rounded industrial arts 
program9 ................ 

Yes No Total 
No. 

s-I: _ % _ Answers 

20 lOO 20 
Q 

Q Q 

Q 

Q Q 

Q Q 

20 l00t Q 20 
Q Q 

Q Q 

Q Q 

Q Q 

Q Q 

16 84-Q 3 l5Q 19 

Q Q 

3. Realizing that the cost of Q Q 

equipment necessary for a Q Q 

high degree of accomplish- Q Q 

ment In Art Metal work is, Q Q 

by comparison, only a frac- Q Q 

tion of that required for Q Q 

most industrial arts sub- Q Q 

jects, do you believe this Q Q 

work would be justified on Q Q 

the basis of cost? ........ 20 100Q Q 20 



Table V - Continued 

7. Is Art Metal work included 
in the industrial arts 
program of the school with 
which you are connected? 
(If not engaged in second- 
ary education work omit 
thisquestion.). ........ 

Have you ever had any 
courses in Art Metal work? 

Do you feel that more 
emphasis should be placed 
on this phase of metal 
work in teacher educa- 
tion institutions, so as 
to make available adequate 
training to teachers and 
prospective teachers? . ... 
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Yes No ITotal 
No. No. % Answers 

9 90 1 lO 10 

15 8ö 3 161 18 

18 lOOy 18 

10. At what level in the secondary school would you 
offer this activity? 

Grade 7 Grade 9 11 Grade 11 11 

Grade 8 9 Grade 10 12 Grade 12 11 
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CHAPTER VI 

SUMMARY, IMPLI CAT I OHS, AN]) REC OMMENDAT IONS 

Summary 

There seems to be sufficient evidence to indicate 

that a course or activity in the field of metal craft 

or art metal work would contribute materially to at 

least a great many specific aims and objectives of 

industrial arts. It appears evident also that art 

metal work would compare favorably with at least eight 

of the traditionally established industrial arts ac- 

tivities. 

The experiences of the persons participating in 

the study indicate that students are interested in work- 

ing with the art metals. 

There is general agreement that there is a def i- 

nite place for this work in the industrial arts program. 

Also, approximately two thirds of the participants in 

the study believe this work to be necessary to a well- 

rounded industrial arts program. 

At the present time, the industrial arts program 

of the secondary schools includes some work in art metal. 

There is a definite desire for further development. 

Comments and annotations accompanying the returned 
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questionnaires indicate that this phase of the prorarn 

is developed ch more in the Eastern states than in any 

other portion of the United States. 

There Is a definite request for more emphasis on 

metaicraft or art-metal activities in higher education, 

as a part of the industrial arts teacher-education 

program. 

The literature in the field of industrial arts 

is replete with articles urging the development of art- 

metal activities. 

In no case was any evidence found which question- 

cd the advisability of developing art metal in the in- 

dustrial arts program of secondary education. 

Recommendations 

It would seen advisable for teacher-education 

institutions to develop courses in art-metal work in 

the industrial arts department. At no other institu- 

tions can instruction and information of this nature be 

made generally available to teachers. The resporisibil- 

ity for making thIs training available rests, therefore, 

with higher education, more particularly with the indus- 

trial arts departments of higher education. 



While it is recognized that certain craft activ- 

ities are best developed within the art departments, it 

must also be granted that certain other courses can be 

developed to better advantage within the industrial arts 

department. It is not the purpose of this study to 

presume to engage in a discussion of the virtues of 

departments. Each, in addition to having possibilities 

in common with other departments, has a function and an 

opportunity peculiar to itself. But when we consider 

the facilities available and the organization existing 

in the secondary school systems, certain limitations be- 

come apparent. We find certain departments infinitely 

more suitable for offering certain activities. Accord- 

ingly we find the industrial arts departments better 

suited to offering inetaicraft or art-metal work. The 

equipment In a general metal shop, for example, lends 

itself very readily to this type of work. Conversely, 

art departments have little or no equipment or fach- 

it.ies for developing and expanding metaicraft work to 

include spinning, casting, ornamentation of materials 

of a heavier nature, etc. 

The industrial arts program of the past has been 

chiefly concerned with developing skills and manual 

abilities. The program of the future will be primarily 
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concerned with developing appreciations, aesthetic ap- 

plications, creative abilities, etc. To do this a 

stronger program of training in design, drawing, and art 

must be developed. And one of the ways to actuate such 

a program is through the inclusion of such courses as art- 

metal work. 

It is generally conceded that art-metal activities 

should be carried on in the industrial arts departments 

in secondary schools. It would seem logical to eect 

that the same situation exists in higher education. 

Dr. William L. Hunter, head of the department of 

industrial arts at Iowa State College, says, in a letter 

accompanying the returned questionnaire: "I am thorough- 

ly in agreement with you concerning the advisability of 

a course in Art Metal work. We are, at the present 

time, developing such a course and I believe that it is 

of great value." Leon H. Baxter, one of America's best 

qualified men in the field of industrial arts teaching, 

writes, "I am very much interested in your questionnaire 

and assure you of my whole-hearted support in giving to 

the field of Art Metal Craft its proper place in Indus- 

trial Arts." Professor R. W. Selvidge said, "I regard 

Art Metal Work as one of the most desirable types of 

work 'in a well-rounded industrial arts program'." 
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Professor Emil F. Kronquist, of the Milwaukee Vocational 

School and author of a book 'tetal Craft and Jewelry," 

wrote, TTThere is no question in my mind that art metal 

work would contribute materially to the specific aims 

and objectives of industrial arts, but where would we 

get the teachers? Surely not uiith the training now 

given in our teachers' colleges." That the implications 

of this situation are apparent to some educators is in- 

dicated by Professor Glen D. Brown, University of 

Maryland, in his letter enclosed with the returned ques- 

tiormaire. "We are pleased to imow that serious con- 

sideratiori is being accorded to the place of Art Metal 

Work in the Industrial Arts program in secondary educa- 

tion as we have been emphasizing this shop activity for 

some five years." And Professor William H. Varnum, also 

in answering the questionnaire, says, "I may say that I 

believe industrial education will either survive or fall 

in direct ratio to the amount of creative work introduc- 

ed." 
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APPEflDIX A 

Letter and questionnaire 

to 

Industrial Arts Educators 
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T i-i.AE OF APT TTAL V(ORK I TEE 

IDUSi'RiAL flITS O3RA' IN SECONDARY ELY!JCATION 

Lote: Py "Art eta1 iior':, or etalcraft workM we !nean the type of activity 
which, arng othor thinz, leads to the production of the type of project ex- 
ornlif led by the pictures photostated around tho borders of these pages. 

1. Do you believe that a course or an activity period in the field of Art 
etal worì could and would contribute materially to the following specific 

aims and objectivos of industrIal arts? 
Yes : No 

Devolop approciation or good wornship 
Develop appreciation for good teriala 
Develop approcation for good design 
Dovolop consurier appreciation and 1ciowlede 
Develop a cooperativo attitude 
Teach the effective use and care of tools and machine8 
Develop oertain skills 
Povoal and develop creativo abilities 
Develop desirable personal traits and habits 
Provide a reasuro of occupational infornmtion 
Develop and satisfy the four native impulses 
listed by !onsor: 

Sanipulat ive 
Invostigative 
Art 
Social 

2. How vTould you rank Art Metal work as to probability of suocess in achieving 
the objectives of industrial arts, as compared with the following tradition- 
ally established industrial arts courses. 

Woodwork 
Drafting 
General etal 

Sheet Metal 
Machine Shop 
Auto Mechanics 
Print ing 
Elootriolty 

Better Equal Lees 
z z 

: z 



Yes 
3. Do you believe that Art Metal work would be of general 

interest to secondary sohool studente? 

4. Do you believe there is a place for Art Metal work in the 
industrial arts program in the field of secondary eduoationT_____________ 

5. Do you believe that Art Metal work is necessary to a 
complete and well rounded industrial arts program? 

6. Roalising that the coat of equicnt necessary for a higli 
degree of accomplishment in Art Metal work is, by oonlpar- 
ison, only a fraction of that required for st industria]. 
arts subjects, do you believe this work would be justified 
on the basis of cost? 

7. Ia Art Metal work included in the industrial arts program 
of the sohool with which you are corineoted? (If not en- 
gaged in secondary education work omit this question.) _____________ 

8. Eavo you ever had any oourees in Art Metal work? 

9. Do you feel that sore emphasis should be plaoed on this 
phase of metal work in teacher education institutions, so 
as to nm.ke available adequate training to teaohers and 
prospective teachers? 

10. At what level in the secondary sohool would you offer this 
activity? 

______________ 

Grade 7 _____ Grade 9 _____ Grade 11 _____ 
Grade 8 _____ Grade 10 _____ Grade 12 _____ 

I shall be pleased to have you cornt freely if you care to do so, and 
you y or y not sign, as you choose. 

Please return at once to: Marion T. Weatherford 
Industrial Education Department 
Oregon State College 
Corvallis, Oregon 

Neme of person participating in this study 
Address 
Position 
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APPENDIX B 

Letter and Questionnaire 

to 

Leaders in Industrial Education 
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April 1, 1938 

Dear Sir: 

Inclosed is a letter and questionnaire that is 
being sent to three hunth'ed industrial arts teachers 
selected at random over the United States. The pur- 
pose of the study is explained in those items. 

However, I have prepared a special list of twenty- 
four leaders in the field of industrial arts and am 
doubly anxious to have their reaction to the question- 
flaire. Your recent writings and the very active leader- 
ship you give to the field makes your opinion of special 
value in this study. I shall certainly be indebted to 
you for assisting in what seems to me a very worth while 
study. 

Yours very truly, 

Marion T. Weatherford. 

April 1, 1938 

Dear Sir: 

During the past few years there seems to have 
been quite a general revival of interest in ART bTAL 
or METALCHAFT work. This interest manifested by super- 
visors, teachers, administrators, and leaders in the 
field of industrial education would indicate a more than 
passing consideration for the worth of ART METAL activ- 
ities. 

Study of and work with the precious and semi. 

precious metals has been an important phase in the 

development of our culture and civilization, yet in the 
past we have largely disregarded this work in our indus- 
trial arts program in secondary education. It has been 

thought advisable, therefore, to determine objectively 
the place of ART iiflTAL or iTALCRAFT activities in the 
junior and senior high school industrial arts program, 
as exemplified by the thinking of a large number of 

teachers, supervisors, administrators, and teacher ed- 

ucators. 



r.1 
ULSJ 

I believe this study to be of sufficient impor- 
tance to merit the tl:ue and effort necessary for you to 
record your opinions on the following questionnaire, 
even though it cornes at the time of the year that finds 
you perhaps busier than any other. And speaking of be- 
ing busy; I'm sure if you realize the short tïme re- 
maining for me to complete this study you will jot down 
your opinions and return them in the inclosed envelope 
t odas. 

An extra copy of the questionnaire is inclosed 
for your files, and I shall be glad to inform you of 
the results of the survey as soon as lt is completed. 

Thank you very niuch for your cooperation and 
prompt response. 

Very truly yours, 

Marion T. Weatherf'ord 
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THE PLACE OF ABT 2TAL WORK IN T 

IIDUSTRIAL ARTS ?OOERAM IN SECONDARY EDUCATION 

lote: By "Art Metal rork, or etalcraft work" we mean the type of activity 
which, aicn other things, leads to the production of the type of project ex- 
olif led by the pictures photostated around the borders of these pages. 

1. Do you believe that a course or an activity period in the field of Art 
etal york could end would contribute meterially to the following specific 

aims and objectives of industrial arts? 

Develop appreciation for good wornanship 
Develop appreciation for good torials 
Develop appreciation for good design 
Develop coner appreciation and knowledge 
Develop a cooperativo attitude 
Teach the effective use and care of tecle and machines 
Develop oertain skills 
flovoal and develop oroativo abilities 
Develop desirable personal traits and habits 
Provide a xasure of occupational inforution 
Develop and satisfy the four native impulses 
listed by Bonsor: 

Sanipulative 
Invostigative 
Art 
Social 

¡ 

2. How would you rank Art Metal work as to probability of success in achieving 
the objeotives of industrial arts, as compared with the following tradition- 
ally established industrial arts courses. 

Woodwork 
Drafting 
General !etal 

Sheet Netal 

Machine Shop 
Auto !Aechanios 
Pr mt ing 
Eleotrio ity 

Better Equal Less 



-, 

3. Do you believe th&t Art Metal work would be of general 
interest to aeoondary sohool students? 

4. Do you believe there is a plaoe for Art Metal work in the 
induztrial arta progron in the field of eeoondary eduoation? * 

5. Do you believe th8t Art Metal work is neoessary to a 
ooiplete and well rounded industrial arts program? 

6. Realizing that the coat of equiont neoessary for a high 
degree of aocomplishent in Art Metal work is, by oompar- 
ison, only a fraction of that required for st industria]. 
arts subjects, do you believe this work would be justified 
on the basis of cost? 

7. Is Art Metal work included in the industrial arts program 
of the school with '*1ich you are connected? (If nt en- 
gaged in secondary eduoation work omit this question.) _____________ 

8. Have you ever had any courses in Art Metal work? 

9. Do you feel that re emphasis should be placed on this 
phase of ntal work in teacher education institutions, so 
as to s.ko available adequate training to teaohers and 
prospective teaehers? 

lo. At what levol in the secondary sohool would you offer this 
activity? 

_____________ 

Grade 7 _____ Grade 9 Grade il _____ Grade 8 Grade 10 Grade 12 

I shall be pleased to have you ooîrsint freely if you care to do io, and 
you y or y not sign, as you choose. 

Please return at once to: Marion T. Weatherford 
Industrial Education Depe.rent 
Oregon Stata College 
Corvallis, Oregon 

Na of person pertioipating in this study ____________________________ 
Address______________________________ 
Position_________________________________ 
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APPENDIX C 

Suggested Course of Study 
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APPENDIX C 

SUGGESTED COURSE OF STUDY 

INTRODUCT ION 

The foregoing parts of this treatIse have demon- 

strated the desirability of including more of the cul- 

turai and appreciational aspects of industrial arts when 

the curriculum for Industrial arts in secondary educa- 

tian is beine formulated or rebuilt. It is safe to say 

that industrial arts work is regarded as a functioning 

part of the general education program. As such, there 

should be a more concerted effort to develop the lasting 

rather than the latest values. 

Objective tests, careful analysis of present-day 

life, and a careful review of the lasting and fundamental 

aspects of life as recorded by history, indicate what 

those lasting values are. Subsequently, the alms and 

objectives of secondary education have been and are now 

being revised to produce these values through contact 

with its program. More emphasis is being placed on ap- 

preciations, development of an affirmative mind, and so 

on. Industrial arts activities are rich in offerings 

that produce these desirable habits, attitudes, lmowledg- 

es, appreciations, responsibilities, etc. 
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The problem at the moment is focused on that phase 

of industrial arts education that asks, "Are we includ- 

ing the right offerings to secure the best results in 

terms of the desired outcomes? Are the right offerings 

available in all school systems? With a limited program 

ïs it possible to reach the interests of all the students? 

Is it necessary to include a wider variety of offerings 

to provide a well-rounded industrial arts curriculum?" 

In line with the general movement to analyze 

critically the curricula of the public school systems, 

industrial arts educators are also taking stock of their 

own curricula. Wide reading in the literature of the 

field, supplemented by the study included herein, in- 

dicates that we have not, as yet, arrived. There are 

iìiany weaknesses in our present program. As indicated 

in another chapter, actual practice hsnot kept pace 

with research. While it is admitted that in all prob- 

ability there will always be some lag, it is neverthe- 

less believed that efficiency dictates that the margin 

should be reduced appreciably. 

But, in matters of this kind, men move slowly. 

This, perhaps, is as it should be. There are, however, 

many teachers anxious to revise their programs, to bring 

them up-to-date, and to align them more closely with the 



64 

newer concepts of industrial arts education. Even so, 

they find their paths blocked because of lack of imowl- 

edge. They do not know where to secure information 

that will give them the help they need. 

It has been shown by the evious chapters in 

this thesis that in metal work generally, one of the 

richest fields for developing desirable outcomes lies 
in activities centered aroimd the metalcrafts or art- 
metal work. It is the purpose of this suggested course 

of study to provide a measure of information that will 

aid the teacher or the prospective teacher in carrying 

on this type of work. It is true that there are a 

number of textbooks dealing with art metal, metaicraft 

and sllversmithing. The purpose of this course of study 

Is not to duplicate those works. It is meant rather to 

supplement them by suggesting a procedure that might be 

followed In ofrering a course in art-metal work. Nor is 

it expected that all suggestions containeiherein will be 

followed verbatim. Any teacher who copies another's work 

is simply refusing to use his own creative abilities, and 

thereby defeats his own purposes. Also, the situation 

existing in one community is never duplicated by an 

identical situation in another comìnmity. Individual 

differences existing in conmiunities, school programs, 
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teacher experiences and abilities all make it quite nec- 

essary that each instructor work out the details of his 

own course of study for his own particular situation. 

Student abilities are, however, very much alike. 

Ythat the boys in the tenth grade in one region are 

capable of accomplishing would probably hold true in an- 

other region. At least it would be a good criterion. 

Consideration of the accomplishments of the famous 

craftsman Paul Revere, and of other broadly educative 

related information topics, will indicate the same pos- 

sibilities in all communities. This suggested course 

of study, therefore, is organized to be of service as a 

guide to the teacher, with or without eerience, who 

is anxious to set up a course or activity in art-metal 

work. 

The operations and processes suggested are within 

the ability of the students for whom they are intended. 

The progression of sugested projects makes a very sat- 

isfactory sequence to follow for the time allotted 

to the course. This course of study has been developed, 

tested, and tried by the writer for a period of seven 

years and is sincerely believed to be a safe and satis- 

factory one. It is not set forth as an object of per- 

fection. It is submitted in the hope that it may assist 



others to schieve better results and satisfactions in 

conducting a course in metaicraft or activities in art-. 

metal work. 

It is apparent that the time and effort necessary 

to develop instruction sheets and operation sheets tell- 

ing how to do the various operations involved in art- 

metal work represents in itself a major problem. Also, 

there are several textbooks organized to give this in- 

struction and information. Therefore, the writer has 

not presumed to include specific information on how to 

accomplish these operations. Instead, a specIal bibliog- 

raphy is offered which lists the specific source and 

page on which Information and instruction may be found 

regarding the of operations. 

For Whom Intended 

This course of study is suggested for use in the 

tenth grade, with students who have had no previous ex- 

perience in art-metal work. For that matter, no previous 

experience with industrial arts work is presupposed. 

This does not preclude the student who has had previous 

experience in other courses. In fact, it is highly 

desirable and advantageous to the student to have had 

previous experience. It is suggested, however, that 
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instruction proceed on the supposition of no previous 

experience. 

For How Long a Time Shall the Course Run 

This course of study is designed to fit the class 

that meets one hour a day, five days a week, for one 

school year. 

Wbere Shall the Class be Held 

Any general metal or sheet metal shop having an 

ordinary amount of equipment may serve as a laboratory. 

Ythat Ivlaterials Shall be Used 

It is sugiested that the precious and semi- 

precious metals be used, such as copper, brass, pewter, 

and silver, according to the skill and financial status 

of the student, and. in light of the 3tructual require- 

ments of the particular project undertaken. 

Specific Objectives 

1. To inculcate a spirit of appreciation for the skills 

necessary to make beautiful articles in the art 

metals. 



2. To inculcate a spirit of appreciation for those 

design elements that best render an article 

beautiful in proportion and enrichment values. 

3. To inculcate a spirit of appreciation for good mater- 

ials used In the construction of the art-metal 

projects. 

4. To develop consumer imowledges necessary to the wise 

selection of the heirlooms of tomorrow. 

5. To develop creative abilities within the individual. 

6. To satisfy the inborn urge to make something, and to 

provide a medium through which "self" may be ex- 

pressed by other than academic means. 

7. To develop a cultural background rich in the knowl- 

edge and irÎormatIon concerning both the art 

metals and the craftsmen who wrought them. 

8. To provide information concerning industrial prac- 

tices with reference to manufacturing methods, 

wages, hours, working conditions, occupational 

requirements, etc. 

Lethod 2.. Procedure 

Activity in the subject is to include study of 

the following: materials, processes, design, historical 

culture and background of art metal, together with a 



study of outstanding craftsmen, distinguishing charac- 

teristics of various national influences, etc. Obvious- 

ly there will be two phases of the work, viz., A. Man- 

ipulative; E. Academic. In the following outlines of 

possible activities, these two aspects are treated sep- 

arately. It is suggested that in actual practice the 

two be interwoven so as to produce an integrated whole. 

Naturally, a course that is set up to provide, at a 

certain specified time, the culture of early American 

silverware and craft has the tendency to become formal- 

izeci rather than functional. The progress of the class 

and the interest arising at various times will dictate 

the proper combinations of academic and manipulative 

work. 

The sequence into which the separate phases of 

the work has been organized seems logical, however, and 

is believed to be a proper order. For example, it would 

be impossible for a baby to learn to walk before it is 

old enough to be physically able. It would likewise be 

very d1ffcult for a student to embellish a vessel be- 

fore he is acquainted with the properties of the mater- 

ial with which he is working. 
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A. Manipulative Activity 

To accomplish the manipulative goals and the 

attendant appreciations of worknanship, materials, and 

design, lt Is suggested that five required project units 

be set up. 

First. A relatively small project having for the 

major experience the operation of "saw piercing." There 

will, of course, be many other operations involved. 

(See suggestion sheet for project number one). 

Second. A project designed to give as the major 

experience the operation of "soldering with a blowpipe.t' 

(See suggestion sheet for project number two.) 

Third. A project selected to give as the major 

experience the operation of "beating down." (See sug- 

gestion sheet for project number three.) 

Fourth. A small project, not more than five 

inches in diameter and two inches in depth, designed to 

give practice in the operations Involved in "metal 

spinning." (See suggestion sheet for project number 

four.) 

Fifth. A larger project desied to develop ad- 

ditional skills in the operations Involved in "metal 

spinning." (See suggestion sheet for project number 

five.) 
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The remainder of the time may be used by the 

student in making various other articles which he may 

choose and using any or all of the operations experi- 

enced in the previous projects and, in the case of the 

exceptional student, addtional operations eçlained by 

individual demonstration. 

Project Number One. To make a small project, 

such as a letter opener, bracelet, ears for a porringer, 

portions of a desk set, etc. The project is to be 

selected and designed individually by the student, with, 

of course, the instructor's help and approval. 

Operation 1. Select the type of project to be 
constructed. 

2. Design the project. 
a. ake several sketches. 
b. Choose the best sketch and 

develop a full size drawing. 

3. Get out stock large enough to 
execute the project. 
a. Carry out such operations as 

hack-sawing, cutting with 
tin snips, shears, or cold 
chisel. 

4. Transfer the des±gn. 

5. :ake holes for starting the saw, 
using either a punch or drill, 
depending upon the thic1ess of 
the metal. 

6. Saw out the design,using a jeweler's 
saw and saw frane. 

7. File the edges until smooth. 
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8. Burnish the edges with the burnish- 
ing tool. 

9. Execute any incidental surface en- 

richment necessary to the design, 
such as chasing, forming, peening, 
etc. 

lO. Finish. 

Project Number Two. To make a project designed 

to give as the major experience the operation of 

'soldering with a blowpipe'. Such projects as candle 

sconces, jewel chests, vases, etc. are suggested. The 

project to be selected and designed indïvidually by the 

student, with, of course, the instructor's approval. 

Operation 1. Select the type of project to be 
made. 

2. Design the project. 
a. ¡Take several sketches. 
b. Choose the best sketch and 

develop a full size drawing. 

3. Get out the stock large enough to 
execute the project. 

4. Transfer the design. 

5. Cut out the pieces required for 
the several parts of the project. 

6. File all edges smooth and in con- 
formity with the design. 

7. Burnish all edges not to be 
soldered. 

8. Execute any Incidental surface en- 

richment necessary to the design, 
such as chasing, piercing, 
peening, etc. 
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9. Form the various pieces to the 
necessary shapes. 

10. Solder the various pieces to form 
the desired whole. 

11. Remove excess solder. 

12. Finish. 

Project Number Three. To make a project designed 

to give as the major experience the operation of Tbeat- 

ing down'. Such projects as card trays, sugar and 

creamer trays, serving trays, cake plates, salad plates, 

ash trays, etc. are suggested. The project to be sel- 

ected and designed individually by the students, with, 

of course, the instructor's approval. 

Operation 1. Select the type of project to be 
made. 

2. Design the project. 
a. Make several sketches. 
b. Choose the best sketch and 

develop a full size drawing. 
C. Make a template of heavy card- 

board. conforrnin to the $hape 
of the drop center. 

3. Get out the stock. 

4. File and burnish the edges. 

5. Embellish the border or rim if 
the design calls for it. 

6. Hem the border or rim if the design 
calls for it. 

r?. Lay out the lines between which the 
beating down will be done. 
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8. Beat down the center to conform to 
the template made in Operation 2. 
If certain metals are used, it 
will be necessary to anneal the 
material several times during 
the process. 

9. Check the project for symmetry 
and alignment. 

10. If the design calls for embossing 
as a part of the embelleshment, 
do the embossing at this time. 

il. Finish. 

Project Number Four. To make a project designed 

to give as the major experience practice in the art of 

metal sp1nning Small vessels such as bowls, cigarette 

humidors, porringers, bonbon dishes, nut cups, wine or 

cocktail glasses, etc. The project to be designea and 

selected individually by the students with, of course, 

the approval of the instructor. 

Operation 1. Select the type of project to be 
made. 

2. Design the project. 
a. Make several sk 
b. Choose the best 

develop a full 
e. Make a template 

outside of the 
executed. 

etches. 
sketch and 
size drawing. 
to fit the 
form to be 

3. Get out the stock, making sure to 
allow 1/16 extra for trimming in 
the lathe. 

4. Select a block of hard, close- 
grained wood and turn the chuck 
to fit the tenmlate made in 
Operation 2. 
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5. Sand smooth and oil with linseed 
oil to prevent checking. 

6. Fit a follow block onto the back 
center, making sure the follow 
block is the same diameter as 
the bottom of the form or chuck. 

7. Place the metal disc between the 
form and the follow block; 
center and trim it. 

8. Spin the disc to fit the form. 

9. Plannish the vessel to smooth the 
surface. 

o. it is sometimes desirable at this 
time to use emery cloth or crocus 
cloth to produce further smooth- 
ness. 

11. Trim the vessel to the desired 
height. 

12. Remove the vessel from the form 
and burnish the edge. 

13. If a base or appendages or stems 
are to be added they should be 
soldered on at this time. 

14. FInish. 

Project Number Five. To make a project designed 

to develop further skill and experience in the art of 

metal spinning. The procedure and processes are the 

sse as for Project Number Four, except that a more 

difficult project will be made, requiring more skill, 

involving more material and consequently beine a more 

elaborate project. 
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The remaining time is to be spent in original 

work, the student being permitted to design and make 

any project he desires. This project may include all 

of the operations and processes already learned, and, 

if the student has the ability, lt may involve more ad- 

vanced work. The work may culminate in one large 

project, in several small ones, or it may be confined 

chiefly to developing suitable designs. In short, the 

student is to have unlimited leeway in selecting the 

activities in which he will engage during the remainder 

of the year. The better students should have as much as 

three months to use in this manner; whereas it is con- 

ceivable that some of the slower students will accom- 

plish little more than the prescribed course. 
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List of Suggested Art-Metal Projects 

Escutcheons 

Br a cele t s 

Watch fobs 

Luggage tags 

Card holders 

Desk sets 
Tray 
Corners 
Bi otter 
Opener 
Ink well 
Letter holders 
Book- ends 

Trays 
Bread 
Card 
Serving 
Sandwich 
Beverage 

Plates 
Cake 
Ring salad 
Dinner 
Salad, etc. 

Candlesticks 
Sconce s 
Table 
Wall 
Single 
Double 
Triple 
Candelabra 

Porringer s 

Bowls 
Ch i i d s 
Mayonnai se 
Fruit and Candy 

Hurni dors 
Tobacco 
Cigarette 
Cigar 

Smoking sets 
Ash trays 
Pipe racks 
Trays 

Cocktail & Schnapps cups 

Sherbets 

Gobi e t s 

Coffee sets 
Pot 
Tray 
Creamer 
Sugar 

Jewel boxes 

Lanterns and lighting units 

Vases 

Beakers 

Placques 

Grills 

Wood cradles 

Houer dtOurves holders 

Caricatures 

Nut scoops 

Paper weights 



Suggested Reference Readings for Various Operations 

I. Piercing 
Dixon, Wrn., Manual for Letal Artists, Sheet No.26 

Kronquist, Metal Craft and Jewelry. Chapter II, 
Pages 20-32 

Payne, Art Metal Work. Chapter VIÏl, Pages 61-72 

Rose, Copper Work. Chapter II, Pages 25-29 

II. Soft Soldering 
Dixon, Wm., Manual for Metal Artists, Sheet No.28 

Evans, Hammered Lietal Work. Chapter XXII, 
Pages 94-102. Plate No. 35, Page 231. 
Plate No. 35, Page 232. 

Kronquist, Metal Craft and Jewelry. Chapter VIII, 
Pagez 117-123 

Payne, Art Metalwork. Chapter VI, Pages 49-50 

Varnum, Pewter Design and Construction. 
Chapter V, Pages 25-29 

III. Hard Soldering 
Cuzner, A Silversmith's Manual. Chapter III, 
Pages 42-47 

Dixon, Wm., Manual for Metal Workers. Sheet No.30 

Evans, Hammered Metal Work. Chapter XXIII, 
Pages 95-118. Plates Nos. 37, 38, 39, 40, 41. 
Pages 233-37 

Payne, Art Metal Work. Chapter XIV, Pages 
126-127 

Rose, Copper work. Chapter X, Pages 103-104 

Smith, Working in Precious Metals. Chapter XIV, 
Pages 308-316, 330-339 



IV. Etching 
Dixon, Wm., Manual for Metal Artists, 

Sheet No. 30 

Payne, Art Metal Work. Chapters VI, VII, 
Pages 42-60 

V. Coloring 
Evans, Haìrimered Metal Work. Chapter XXVI, 
Pages 132-136 

Kronquist, Metalcraft and Jewelry. 
Chapter XI, Pages r73l79 

Payne, Art Metal Work. Chapter V, 
Pages 32-41 

Rose, Copper Work. Chapter XVIII, Page 192 

VI. arneling 
Payne, Art Metal Work. Chapter XVII, 

Pages 157-165 

Rose, Copperwork. Chapter XV, Pages 160-166 

Smith, Working in Precious Metals. 
Chapter XVIII, Pages 348-359 

VII. Surface Enrichment 
Evans, Hammered Metal Work. Plate No. 45, 

Page 241 

Varnurn, Pewter Design and Construction. 
Chapter XIII, Pages 105-118 

Varnum, Industrial Arts Design. Chapter XIII, 
Pages l60r78. Chapter XIV, Pages 179-193 

VIII. Chasing, Repousse, Embossing 
Dixon, Win., Manual for Metal Arts. 

Sheet No. 29 

Kroriquist, MetaiCraft and Jewelry. 
Chapter VI, Pages 69-96 

Payne, Art Iletal Work. Chapter XVI, 
Pages 148-156 



VIII. Chasing, Repousse, nbossing - continued 
Rose, Copper Work. Chapter X, Pages 105-109 

Varnum, Pewter Design and Construction. 
Chapter XIII, Pages 108-117 

IX. Annealing 
Dixon, Wm., Manual for Metal Artists. 
Sheet No. 28 

Payne, Art Lietalwork. Chapter IX, Pages 74-76 

Smith, Working in Precious Metals. Chapter X 
Pages 176-201 

Kronquist, Metaicraft and Jewelry. Chapter I, 

Page 12, PP5 

Rose, Copper Work. Chapter IX, Page 112 

X. Transferring Patterns 
Dixon, Wm., Manual for Metal Artists. 
Sheet No. 26 

Kronquist, Metalcraft and Jewelry. Chapter I, 

Pase 11, Pp 

XI. Planishing 
Evans, Hammered Metal Work. Chapter XVIII, 
Pages 76-81. Plates 28-29, Pages 224-5 

Kronquist, Metaicraft and Jewelry. Chapter IX, 

Page 124, PP 7 

Varnum, Pewter Design and Construction. 
Chapter IV, Page 47 

XII. Pickling 
Evans, Hammered Metalwork. Chapter VI, 
Page 29-30 

Kronquist, Metaicraft and Jewelry. 
Chapter I, Pages 13-15 

Payne, Art Metal Work. Chapter VII, Page 58 
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XIII. Spinning 
Reagan and &nith, Metal Spinning. Entire book 

Cox and Weatherford. Moving Picture on Metal 
Spinning. Two Reel Film. Entire picture. 

XIV. Beating Down 
Evans, Hammered Metalwork. Chapter XIII, 
Pages 58-60. Plate No. 18, Page 214 

Payne, Art Metalwork. Chapter XI, Page 95-102 

Rose, Copper Work. Chapter VI, Page 59-64 

Varnum, Pewter Design and Constructions 

Chapter IV, Page 43-47 

XV. Thrning Edges 
Evans, Hammered Metalwork. Plates No. 42-43 
Pages 23e-239 

Welch. Elements of Sheet Metal Work. 

XVI. Raising 
Evans, Hammered Metalwork. Chapter XVII, 
Pages 69-75. Plates 22, 23, 24, Pages 218-20 

Payne, Art Metalwork. Chapter XIII, Page 
11$-19. Chapter XIV, Page 120-31, 
Chapter XV, Page 132-39 

Rose, Copper Work. Chapter XI, Page 1l2124 

Varnurn, Pewter Design and Construction 
Chapter VIl, Page 69-72 
Chapter IX, Page 79-84 

XVII. Finishing 
Payne, Art Metalwork. Chapter V, Page 32-41 

Kronquist, Metaicraft and Jewelry. 
Chapter XI, Page 173-79 



B. Academic Activity 

It is desirable that the academic phase of this 

course be treated in a functional rather than in the 

traditional manner; consequently no 'best method' can 

be set forth. The ability of the instructor, the back- 

ground and abilities of the students, available library 

facilities, interest, and many other factors all have 

a direct bearing upon the specific situations and to a 

great degree limit or regulate the type and extent of 

academic development. 

There are, however, many ways of developing the 

academic aspects, suggested herewith, in a functional 

way. The manner in which this is done is left to the 

individual instructor. It would seem sufficient to 

suggest a number of topics or subjects for investiga- 

tion and consideration. Inasniuch as the responsibility 

for starting and motivating activity on a functional 

basis rests with the instructor, three suggested sub- 

jects or topics for consideration are outlined. The 

purpose of these outlines is merely to suggest and 

motivate further activity according to the interests 

of the students. They are not intended to be used as 

a series of formal lectures. It is presumed that the 

instructor will use other or similar devices for sug- 



gesting and motivating study on other topics. 

Suggested Functional Units for Student 
Investigation and Consideration 

I. History of Copper: Its effect on civilization, 
its contribution to civilization. 

II. liming and Smelting of Copper: Deposits, 
methods, economics, labor. 

III. History of Pewter: Its effect and contribution 
to civilization. Labor guilds of the 14th 
century. 

Iv. . etalurgy of Copper, Brass, Silver, Pewter: 
Properties, composition, sources, quantities. 

V. History and Stories of Famous Craftsmen: 
Paul Revere, Benvenuto Cellini, Georg Jensen, 
Frank Koralewsky, etc. 

VI. Comparative Values of Commercial Products: 
Consideration of quality, materials, weight, 
design, maker, retailer. 

VII. Elements of Good Design: What makes good 
design? I-low does it differ from poor design? 

y is it important? 

VIII. Comparison of the Work of Various Nations or 
Tribes: Navajo Indians, Swedish silverwork, 
Colonial pewter and silversmithing, English, 
Italian, Scandinavian, Chinese, Japanese, etc. 

IX. The Contributions of Art Metal Work to the 
i1ture of Civilization. 

X. Modern Methods of Manufacturing: Die stamping, 
spinning, handsrnithing, plating, cleaning and 
polishing, labor conditions. 



Suggested Devices for Developing Topics 
in a Ikinctional Way. 

Field trips to jewelry stores, factories, 

department stores. 

:otion pictures of modern manufacturing methods 

and processes. 

Special exhibits of reproductions either made 

by the students or borrowed. 

Models in miniature of the outstanding works of 

famous craftsmen, industrial processes and operations, 

etc. 

Scrap books of excellent designs, clippings 

about famous craftsmen, etc. 

Talks before student body or other groups on 

various topics, prepared and delivered by the students. 

Portfolio of original designs, color-rendered. 
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Suggested Outline for a Discussion on 
Historical Facts About Copper 

I. Discovery 

A. About 10,000 years ago. 
B. Accidental discovery. 
C. Found by savages 

1. Camp fires 
2. Forest fires 
3. Etc. 

II. Early History 

A. Name "copper" is derived from the Greek 
"kypron." (Latin--Cuprum) 
1. Name of Island of Cyprus, later called 

Cuprwn. 

B. Island of Cyprus renowned for its copper mines. 
1. First source of supply for Greeks and 

Romans. 

C. Copper and copper alloys found in profusion in 
prehistoric ruins of Egypt dating back to the 
fourth dynasty (3800 to 4700 B.C.). 
1. Crude pictures of furnaces indicate 

Egyptians had knowledge of smelting and 
alloying. 

D. Ruins of Mycenaen, Phonecian (1100 B.C.), 
Babylonian (600 B.C. ), and. Assyrian (600 or 
700 B.C. ) civilizations yield a variety of 
copper objects. 

E. Copper is one of the six metals mentioned in 
the Old Testament. 
1. The most important of the seven mentioned 

by ancient historians. 

F. Greek historians relate copper found by 
Cadmus on Isle of Euboea. 
1. Copper called "chalkos" by ancient 

historian Homer. 

G. Copper known and used by the people seven gen- 
erations after Adam. 



1. Tubal-cain was the instructor of every 
artifice in brass and iron. (Gen. 4:22) 

H. Hebrew historians make no distinction between 
copper and its alloys. 
1. First alloying of metals took place when 

trade with western world was established 
and the Phonecians brought tin from 
England to Greece and Ron(as early as 
1000 B.C.). 

I. Copper deposits in the Early Ages. 
1. Euboea and Cyprus furnished Greece and 

Rome. 
2. Spain also sent copper to them. 

a. Some of the same mines are still 
worked at the present time. 

3. Egyptians drew their supply of copper 
from Arabia. 
a. It is supposed that one of the ob- 

jects of Ramses the Great had in view 
when he dug the canal across the 
isthmus of Suez in about 1350 B.0 
was to connect the copper producing 
territory of the Arabian Peninsula 
with his kingdom on the Nile. 

b. Even today, archeologists find traces 
of mines buried in the sand, and in 
them tablets with inscriptions prov- 
Ing them to be almost beyond the ken 
of the historian. 

J. Articles made of Early Copper. 
1. Israelites had bronze weapons in the time 

of King David. 
2. Homer, Greek poet, represents his heroes 

as fighting with arms made of bronze. 
3. The Colossus of Rhodes-- one of the Seven 

Wonders of the World- -an enormous figure 
of a man who stood across the entrance 
to the Harbor of the Ancient City of 
Rhodes--was made of bronze. 
a. Completed In 280 B.C. 
b. About 110 feet high. 

4. Used for money by earliest Romans. 
a. Copper and zinc. 

5. DurIng reign of Julius Caesar--about 95 
years B.C.--pure copper was used for money. 



III. Copper in Middle Ages 

A. About the beginning of the ninth century we 
find a very important use of copper and its 
alloys. 
1. Christian religion. 
2. Church bells. 
3. Charlemagne (King of the Franks, crowned 

Emperor of the Romans by the Pope, took 
the name of Carolus Agustus), first 
brought Church bells into general use 
about 800 A.JJ. 

4. Earliest mention of bells about seventh 
century. 

5. This provided the first great impetus 
for the use of copper. 

E. The use of bronze in tools and ornaments was 
fully developed by the Danes and Scandin- 
av i ans. 
1. Pins, buttons, clasps, rings, bracelets, 

trumpets, etc. 
2. Richly decorated. 
3. Most beautiful forms found in Scandinavia. 

C. Development and improvements in the manufac- 
ture of gunpowder and the consequent greater 
use of bronze cannon under the reign of 
Edward III (1312-1377) made the importance 
of copper still greater. 

IV. Modern History of Copper 

A. Modern copper fields have no history beyond 
1835 except: 
1. Spain 
2. Germany 
3. Japan. 

B. Copper was discovered in: 
1. United States in Massachusetts in 1632. 
2. Granhy, Connecticut in 1709. 

a. Both ventures took out very little 
ore. 

3. New Jersey, 1719. 
4. Vermont (principal U.S. source until 

1884) in beginning of 18th century. 



V. 
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5. Lake Superior mines by Jesuit mission- 
aries--latter part of 16th century. 

6. Ontanagon River in 1771. 
7. Tennessee in 1850; neglected until 1890 

because of Civil War. 

C. Important copper discoveries: 
1. 1884--Copper Harbor Michigan. 

a. These Lake Superior mines were lmovm 
and worked by the Indians of some 
prehistoric race. 

2. 1882--Montana. 
3. 1872--Arizona. 
4. 1875--Mexico. 
5. 1880--Canada. 
6. 1850--Australia and South Africa. 

Importance of copper in modern civilization 

A. There is scarcely a branch of human endeavor 
where copper is not found as an important 
means of attaining greater perfection. 
1. Machinery. 
2. Delicate instruments for: 

a. Astrology 
b. Engineering 

3. Electricity 
a. Lines 
b. Generators and dynamos 

4. Ship building 
5. Dyes 
6. Chemistry 

a. Reagent 
7. Almost unbounded use. 



Suggested Outline for a Discussion on 
Mining, Smelt1ng and Production of Modern Copper 

I. Deposits 

A. L:ontana 
1. Largest producing copper district in 

the world. 
a. Butte is principal deposit. 
b. First copper produced in 1882. 

B. Utah 
1. Second ranking mine in United States in 

production. 

C. Michigan 
1. Oldest mine still producing in United 

States today. 
a. Discovered in 1884. 

D. Arizona, Colorado (lead and zinc mines are 
replaced by copper at great depths). 

E. 'iexico (after 1875). 
1. Second to Lontana in world production. 

F. Chile 
1. Has world's largest deposit--not developed. 

G. Bolivia, Australia, South Africa. 

II. Ores 

A. There are nearly 200 distinct copper ores. 
The principal and most important can be 
divided into seven groups. 
1. Native copper (Cu) (pure copper) 

a. Lake Superior and Bolivia principally. 
2. Oxide ores 

a. Combination of oxygen and copper. 
b. Cuprite and :elaconite good examples. 

3. Carbonic ores 
a. Combination of carbon and copper. 
b. Malachite and Azurite good examples. 
c. Used as semi-precious gems when 

pieces of sufficient hardness can 
be found. 



4. Suiphide ores 
a. Carbonation of sulphur and copper. 
b. Chalcoute, Bornite, Chalcopyrite. 

5. Sulphate of Copper 
a. Sulphur and copper. 
b. Chalconthite (an alteration product-- 

secured from cupriferous mine water). 
6. The Arsenides 

a. Arsenic and copper. 
b. Enargite most important. 

7. The Chlorides 
a. Chlorine and copper. 
b. Atacimite most important. 

B. The suiphide group most important for commer- 
cial purposes. 
1. Native copper of Lake Superior region 

next (mined extensively there). 
2. Carbonates next in importance. 

a. Rich in copper and easily smelted. 

C. Nearly all mines carry other metals. 
1. Silver, lead, zinc, and gold are common. 
2. Very true in western United States. 

D. Principal ores, with percentage of copper. 
1. Cuprite (c1J20), copper oxide - 89 copper. 
2. Chalcocite (Cu2S), copper suiphide - 

8O» copper. 
3. Chalcopyrite (CuFeS2), copper pyrite - 

35 copper, 3O iron. 
4. Enargite (3CupAsS5), copper suipho- 

arsenite 48? copper--Buttes most common 
and valuable. 

5. Bornite (3CuSFe2S3), cop,per and iron sul- 
phide. 56 copper, l67 Iron, 287g sul- 
phur. An important commercial ore. 

6. Azurite (2CuCo3Cu(OH)2), blue carbonate 
of copper. A copper carbonate with 55% 
copper. Most beautiful dark blue color, 
used for semi-precious jewels. 

7. Malachite (CuCo3Cu(OH)2), a copper car- 
bonate. 58 copper. Dark green--semi- 
precious stones--little commercial value 
because of small deposits. 

8. Adgadonite (CU6A5), copper arsenide (Chile 
and Lake Superior)--85% copper. 
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9. Horsfordite (Cu6Sb), a copper antimonide- 
76% copper--Asia iinor. 

10. Covellite (CuS), copper sulphide. 66% 
copper--valuable commercial ore--Utah 
and Wyoming. 

11. Chrysocalla (30u025i036110), a hydros 
copper si1icabe--36 copper. Commer- 
cial ore and semi-precious stones. 

12. Stannite (Cu2SSn2S3Fe2S3), a copper, tin, 
and iron suiphide. 30% copper, 13% 
iron, 27 tin--Ireland and Enìgland. 

Mining 

A. Shaft 
1. Butte, Ì,ontana 

a. Entire city honeycombed. 
2. Michigan 

a. The Red Jacket shaft of the Calument 
and Hecla mine is the deepest cop- 
per shaft in the world--4,920 feet. 

B. Open pit 
1. Bingham, Utah. 

Extracting Copper from its ores. 

A. Dry Method 
1. Roasting the ores 

a. Heap roasted. 
b. Pile 40 ton of ore over one cord 

of wood. 
o. Fire the wood--which In turn fires 

the sulphur. 
d. May burn for several weeks. 

2. Smelting. 

B. Wet Method 
1. Place ores in acid solution. 

a. Acid dissolves copper, impurities 
drawn off--copper precipitated. 

2. Too expensive for commercial use. 

C. Electrolytic Method 
1. Suspending large piece of copper in acid 

solution (called "AnodTT) 
a. Sulphuric acid - 15% 

Water - 75% Sodium chloride, small 
amount. 



V. 

2. Suspend thin piece of copper opposite 
anode (called "cathode). 

3. Pass electric current from cathode to 
anode. 

4. Impurities fall to the bottom of tank and 
leave pure copper. 

5. Costs about l2.00 per ton and produces 
copper 99.93% pure. 

6. Bulk of the world's copper is so treated. 
7. Best conductor of electricity, having 

conductivity of 1O4. 

Smelting 

A. Blast Furnace 
1. Coke is used for fuel. 
2. Air heated to 8000 F. for blast. 
3. Largest blast furnace is at the Washoe 

Works- -Anaconda Mine , Montana. 
a. 80 feet long. 
b. 2700 ton capacity (ore). 

B. Eeverbatory Furnace 
1. Heat is reflected to the ore. 

a. Gives steady but less fierce heat. 
2. Used on sulphide ores, as sulphur 

assists in the reduction of the ores. 
3. First one in 1765, Yorkshire, England. 
4. Largest--Anaconda Iine, ìiontana. 

a. 119 feet long. 
b. 300 tons capacity. 

C. Bessemer Converter 
1. Cylindrical shell--4' diameter, 10' height. 
2. Air forced through the melting ore at 14 

pounds pressure. 
3. Very rapid--15 tons of ore can be con- 

verted in an hour. 
4. Product is blister copper used as anodes 

for electrolytic method. 
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Suggested Outline for a Discussion on 
Historical Review of the Use of Pewter 

I. The use of pewter goes back to the time of the 
Romans (27 13.0. - 470 A.D.). 

A. Supplanted wooden ware and used extensively 
for: 
1. Household utensils, such as: 

a. Spoons 
b. Plates 
e. Containers 
d. Salt cellars 
e. Trays 

B. Particularly used in countries having a 

shortae of wood and pottery. 

II. Early pewter industry carried on by itinerant 
workers. 

A. Itinerants traveled from town to town in the 
early Lîiddle Ages, repairing and. recasting 
damaged wares. 

B. Pewter frequently composed of 80 parts tin, 
20 parts lead. 

III. Rise of the Industry 

A. Pewterers guild organized under Edward III 
(A.D. 1348). 
1. Stationary and organized pewterers. 

B. High Ideals 
1. Prohibit dishonest products. 
2. Protect industry by eliminating those 

outside the guild. 

C. Pewter universally used by the middle and 
upper classes for table and sideboard. 
1. Silver plate used only on tables of 

highest nobles and in royal palaces. 

D. With power came desire for more power. 
1. Pewterers secured power to supervise 



alloys, to destroy poor pewter and 
pewter products; to search for inferior 
material and to regulate apprentices 
and apprenticeships. 

2. They punished offenders, siezed poor 
products, etc. 

3. They maintained one of the best of the 
first labor organizations--the Guilds 
of the Middle Ages. 

IV. Decline of the Industry 

A. Desire for power caused downfall of the Guild. 
1. Strict control and tightened monopoly 

caused discord among workers. 
2. Civil wars caused decadence in the 

quality of the material. 
3. Right of search was abandoned. 
4. It was discovered that Britannia metal 

(a new metal) could be silver plated. 
5. And introduction of cheap earthenware 

and china caused uses for pewter to 
die out. 

B. Tho maintained ideals of Guilds? 
1. The wor1nen themselves. 
2. Any successful guild should and must be 

guided by this original spirit. 

V. Colonial Pewter 

A. Colonist used pewter, 
tensively. 
1. Such silversmiths 

and Borton have 
in their metals. 

along with copper, ex- 

as Paul Revere, Reed. 

made history immortal 

B. An excellent product was used. 
1. Design was good. 

a. Influenced at first by glish trends. 
b. Simplicity, as in all colonial design, 

marks the finest works. 

C. Earthenware, china, and cheapened pewter caus- 
ed the repetition of that vicious cycle that 
consummated the dovnfall of pewter in the 
iiliddle Ages. 
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VI. Lodern Pewter 

A. W. H. Varnum, University of Wisconsin, caused 
revival of interest in pewter. 
1. Asked to repair ancient fraternity pewter 

tankard. 
2. Discovered Britannia, modern metal used 

as base metal for plating, to be an 
excellent grade of pewter. 

3. Published "Pewter Design and Construc- 
tion" in 1926. 

B. Lodern Formulae 
1. 91 parts tin 

1.5 parts copper 
7.5 parts antimony. 

C. Rise of Popularity 
1. Practically all silversmiths manufactured 

a great deal of very good product. 
2. Metal became a "rage." 
3. People used and liked it. 

D. Cycle Completed 
1. About 1934 unscrupulous companies saw a 

chance to "clean up" on this wave of 
popularity. 

2. Flooded the market with a very thin, very 
cheap quality of so-called pewter. 

3. Highly adulterated with lead. 
4. Millions of families, heretofore not 

financially able to buy pewter, were 
gullible and bought. 

5. Every drugstore, every department store, 
and many novelty and chain stores of the 
"l5c2' variety stocked and sold pewter 
tha't could be bought for 1.00 to 2.00 
a piece or set. 

6. Result: Product turned black, dented 
very easily, was so flimsy it literally 
fell apart, and the public now thinks 
pewter a very poor metal. 

E. Government Regulations 
1. Codes established by United States Govern- 

ment set forth formulas and strict 
regulations. 



2. In the future, pewter products should be 
of high quality. 

3. Public favor should return. 
4. The use of pewter will again be establish- 

ed in its rightful place and remain 
until some other incident completes 
the oft-repeated cycle. 
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Suggested Cultural Readings 

I. The Porringer. 
Varnum, Pewter Design and Construction 
Chapter VII, Pages 63-72 

Rose, Copper Work. Chapter XII, Pages 137-41. 

II. History of' Copper 
Payne, Art Metal Work. Chapter II, Page 14. 
Rose, Copper Work. Chapter I, Page 14. 

III. Historical Review of Pewter. 
Varnum, Pewter Design and Construction. 
Chapter I, Page 11. 

1V. Famous Craftsmen 
Gibson, The Goldsmith 
Part I, Chapter IV - 

Part II, Chapter IX 
Florence, Page 13 

Part III, Chapter X 
Page 151 

Part IV, Chapter XII 

of Florence. 
The Armorer, Page 49 

- The Goldsmith of 
3 

- Boston's Handyman, 

- Mastersmith, Page 187 

Smith, Made in America 
Chapter III, Page 28 - Paul Revere, Silversmith 
Chapter IV, Page 38 - Duncan Phyfe, Cabinetmaker 
Chapter V, Page 47 - Thomas Jefferson, The 

First American Architect. 

V. Metallurgy 
Smith, Working in Precious Metals 
Chapter I, Page 1 - The Scope of Metallurgy 
Chapter II, Page 3 - Craftsmanship and Science 
Chapter XX, Page 371 - Substitutes for 

Precious Metals. 

Suggested Reference Books for General Cultural Reading 

Avery, C. L. Early American Silver 
Oman, C. C. English Domestic Silver 
Bigelow, F. H. Historic Silver of the Colonies and 

Its 1akers 
Roth, H. L. Oriental Silverwork 



Hayden, Arthur 
Meyers, L. G. 

Gask, Norman 
O'Brien 
Symond s 
Burgess, F. W. 
Lowes, E. L. 
Cripps, W. J. 
Bailey, C. T. P. 
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Chats on Old Silver 
Some Notes on American Pewterers 
Old Silver Spoons of gland 
Paul Revere's Own Story 
The Autobiography of Benvenuto Cellini 
Chats on Old Copper and Brass 
Chats on Old Silver 
Old English Plate 
Knives and Forks 
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Bibliography of Visual Aids For a Course in Art Metal Work 

Book s 

Avery Early American Silver 
Bailey Knives and Forks 
Bielow Historic Silver of the Colonies and 

Its Makers 
Burgess Chats on Old Copper and Brass 
Cripps Old English Plates 
Cuzner A Silversmith's Lanual 
Dixon Designs 

Manual for Metal Artists 
Evans Hammered Metal Work 
Gash Old Silver Spoons of England 
Gawthorp Art of Brass Repousse' 
Gelletly Chart of Civilization 
Gibson The Goldsmith of Florence 
Hayden Chats on Old Silver 
Hooper and Shirley Handicraft in Wood and Lietal 

Jephcott Simple Jewelry 
Jordan Simple Beaten Metal Work 
Kronquist Lletalcraft and Jewelry 
Lemas Applied Art 
Lowes Chats on Old Silver 
Lukowitz Interesting Art Metal Work 
Mersereau Materials of Industry 
Meyers Some Notes on American Pewterers 
O'Brien Paul Revere's Own Story 
Oman English Domestic Silver 
Payne Art Metal Work With Inexpensive Equipment 
Reagan and Smith Metal Spinning 
Reeve Pewter Work 
Rose Copper Work 
Roth Oriental Silverwork 
Smith Working in Precious Metals 
Smith, Siizan Made in America 
Symonds Autobiography of Cellini 
Varnum Industrial Arts Design 

Pewter Design and Construction 
Welch Elements of Sheet Metal Work 
Wrought Iron Designers Company Art ±n Iron, Volume U 

Designs and Silhouettes 
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Cataloie s 

American Brass and Foundry Company, Kenosha, Wisconsin 

Lewis and Company, Albany New York. Cataloue 
Number Twenty-one. 

Metal Crafts Supply Compan', Providence, Rhode Island 

Paleschuck, B., 37 Allen Street, New York, New York 

Revere Copper and Brass, Inc., Rome, New York 

Roycrofters, East Aurora, New York 

Selmer, Inc., Elkhart, Indiana 

WillIam Dixon, Inc., Newark, New Jersey 

Wrought Iron Designers, 541 West 35th Street, New York, 
New York 

Motion Pictures 

American Brass Company, Waterbury Connecticut 
From Ivane to Consumer 
The Story of Anaconda 

Department of Visual Instruction, Extension Division, 
Oregon State College, Corvallis, Oregon 

Metal Spinning 

Rothacker, Douglas D., 729 Seventh Avenue, New York, N.Y. 
Monel IIetal 

The Story of Monel Metal 

TJnivcrsity of California Extension Division, Berkeley 
or Los Angeles 

Gold 

United States Bureau of iines, 4800 Forbes Street, 
Pittsburg, Pennsylvania 

The Story of Copper 
Silver: Heirlooms of Tomorrow 
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Brochure s 

Kensington, Incorporated, New Kensington, Pennsylvania 

Metal Crafts Supply Company, Providence, Rhode Island 
Things In and About Metal 

William Dixon, Incorporated, Newark, New Jersey 

Magazine s 

American Home 

Arts and Decoration 

Better Homes and Garden 

Good Housekeeping 

House and Garden 

House Beautiful 

Industrial Arts and Vocational Education 

Popular Homecraft 
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