AN ABSTRACT OF THE THESIS OF

Industrial “Wuoation

--—U----—--h—--—--—--——w-v--——-—for thﬁ—n-------1!1-.----;--—-—--—--

Mo B

(Degree) (Major)

ey B, 1958

W T MEERTERY vedtum 1n the
TR

e it T —————— T - T S - ——

(Name )

Date The

Title-.-

__ m% nﬁz
.%_

wu 23
m

i .ﬁ ___

—— -
-

Redacted for privacy

study was to

— e e ————— —

(‘m,j or Professor)

Abstract Approved:-.
The
the place
&l

md

M”h
=ﬂl

it o

i i
nmuuu —-n

I
: ﬁm

u~.

“ m,m
muw.



METALCRAFT
AS AN EDUCATIONAL MEDIUM
IN THE INDUSTRIAL ARTS PROGRAM

by
Marion T. Weatherford

A THESIS
submitted to the
OREGON STATE COLLEGE

in partial fulfillment of
the requirements for the
degree of
MASTER OF SCIENCE

June 1938



APPROVED:

Redacted for privacy

o e = < -~
Head of Department of Industrial Arts

In Charge of Major

Redacted for privacy

s
Chairman of School Graduate Committee

Redacted for privacy

Chairman of Collegevéraduate Council



ACKNOWLEDGEMENT

Grateful acknowledgement is hereby
given to Professor Geo. B. Cox whose inspira-
tion and encouragement made 'this study pos-
8ible; to Professor William H. Varnum,
Professor Emil F. Kronquist, Mr. Leon H.
Baxter, Dr. Burl N, Osburn, Dr. William L.
Hunter, Professor R. L. Welch, and Professor
R. W. Selvidge for their assistance beyond
that asked for by the questionnaire; to the
many specialists in industrial arts education
who so enthusiastically helped in the study.



TABLE OF CONTENTS

Chapter

I

1)

III

IV

VI

INTRODUCTION L B B B B B B D B R DR I RN I O IR B B
statement Of PrOblem LR L T R L B B B R O )
Procedure L B I B R B L T B L L B R R I R R R R I A )
Definition of Terms L L L L L N I I R R
Limitations of the Study cecceveccncecccss

THE FUNCTION OF INDUSTRIAL ARTS IN
SECONDARY EDUCATION eesesocsosscnsssscvsse

A SURVEY OF WRITINGS BY LEADERS IN
INDUSTRIAL ARTS L B N R D O AR B B O B LR R B B R AN )

A SURVEY OF OPINIONS OF INDUSTRIAL ARTS
EDUCATORS L B R L I B B B DL R D B R R R R BN )

A SURVEY OF OPINIONS OF LEADERS IN
INDUSTRIAL EDUCATION scecceocscsesscscesnes

SUMMARY, IMPLICATIONS, AND RECOMMENDATIONS
BIBLIOGRAPHY L I L I I N O R L B B B D D D L B L B B L L B L B

APPENDIX A, Letter and Questionnaire
to Industrial Arts Educators cecsccesesee

APPENDIX B, Letter and Questionnaire
to Leaders in Industrial Education .ceccee

APPENDIX C, Suggested Course of Study ....

@

12

24

37
43
48

52

56
61



Table

Table

Table

Table

Table

Chart

Chart

Chart

IT

11T

Iv

II

ITI

LIST OF TABLES AND CHARTS

TABLES

Page

Showing Geographical Residence
of Persons Participating in
This Study A L R L R B B D B B B B R B R B R B A 27

Showing Occupations of Persons
Participating in This Study ...ccc.. 29

Showing Responses to Questionnaires
and Giving Percentages for Each
-Answer L L B N B I L B DL B B I B R B B A R B R AN 54

Showing Occupations of Outstanding
Leaders Participating in This Study. 38

Showing Responses to Questionnaire

and Giving Percentages for Each
Answer 5 00 8 8 880 0 00T RN O EEENEESO 40

CHARTS

Showing Geographical Distribution
of Persons Participating in
This Study L L L L O L R L L D B B B 28

Overview of Survey of Industrial
AI'tS Educators LN R D R I I I B I R R B B 53

Overview of Survey of Leaders in
Industrial Education cccescescccscas 39

Suggestion Sheet for Project Number I 102
Suggestion Sheet for Project Number II 103
Suggestion Sheet for Project Number ITT 104
Suggestion Sheet for Project Number IV 105
Suggestion Sheet for Project Number V 106



METALCRAFT AS AN EDUCATIONAL MEDIUM
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 lkmown as
"manual training," it has expanded and developed grad-
ually until it now fills a definite place in secondary
education. 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



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 curriculum, the question is often railsed
as to whether the right activities have been included.
Is 1t 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 metalcraft 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
metalcraft or art metal would supply a portion of this
need. It is our desire, therefore, to objectively
determine the place (if there be any) of metalcraft or
art metal work in the industrial arts program of second-

ary education. To this end this study 1is set up.



If it 1s 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 distinet steps. While the first three are
more or less related and may at times 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
opinions relative to the PROBLEM were recorded and
tabulated. Certain representative statements were then
used to indicate the ideas expressed by these leaders.

Second. A gquestionnaire 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



were selected because of thelr 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, metalcraft, 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

Art 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 confused with jewelry work or ornamental
wrought iron work. By the use of the preclous 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 4if-
ficult raised objects in the precious metals. The nature
of such work would include processes, operations, and em-

bellishments common to the silversmithing trade.
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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 instrument 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 skllls or "the
arts" of industry, a knowledge of industrial materials
and processes, and the application of aesthetic design

to industrial products.

Limltations 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 commnity 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 1s taught. "A farmer boy sat on one end of a
log, and Mark Hopkins sat on the other. Mark Hopkins
sat as a pedagogue and taught like an elder brother.
I care not what Mark 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 Mark 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 future
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 1s to say which offer-

ings actually do these things? In the absence of a more



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 and who
have attained prominence through years of leadership

in that field should be of some significance in the
Jjudging 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 metalcraft activities
into the general industrial arts program, 1t 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 attempt 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 industrilal
arts and that known as vocational educatlon.

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 1is a

vital part of general educatlion. 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 James 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 schoolj;
it must be a phase of general education and
not vocational training. Its purposes are to
meke the student a more valuable member of
soclety because he shall have developed certain
interests, appreciations, attitudes, 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-
ture, and education for vocation. The dominant
idea in one is appreciation and in the other
serviceé.....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
apprecistion--an appreciation of a hand and
machine made world, an appreciation of the
functions of tools and machines and the
problems connected therewlth, an appreclation
of materials and mediums for definlte 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 activitles.

Cox says (10:319-323):

The field here is that of general education, and
the shop subjects should concern themselves
with general industrial education 1ln 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 eliminating manual abilities and skills,
the objectives of industrial arts now place
new emphasis on interest in avocational and
leisure-time activities; knowledge of indus-
trial products, processes, and occupational
opportunlities; creative expression and problem
solving; exploration of individual inclinations,
interests and abilities.
Payne (38:167) expresses much the same opinion in
the following:
I. Practical Arts. - The purpose or general
objective of the practical arts is the same
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 expfessed 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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aims 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.



12
CHAPTER III

A SURVEY OF THE WRITINGS OF LEADERS IN THE FIELD
OF INDUSTRIAL EDUCATION REGARDING
METALCRAFT ACTIVITIES IN 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
Assoclation and the Ohio State Department of Education
(45:84-7) recognize this when they state:

Next to wood, metal was one of the first mater-
ials 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 1s needed along several lines.
First, there should be a great variety of
experlences offered. Opportunities should
be provided for such units as molding, forg-
ing, cold metal working, spinning, jewelry
making, copper and silversmithing, as well as
in sheet metal and machine shop. All of these
activities are rich in manipulative processes
and have wide informetional possibilities.

Secondly, contact should be made with as great
a number of materials as possible. It 1s 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 appreclation. 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 lmprove pupils! efforts in adapt-
ing o0ld 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-
tigationsS.eeceee

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 manipulative functions.
This may be accomplished through the making 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.

Williem H. Varnum (48 ), presupposing and assum-
ing that the worth of such a course will go 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 1s even more needed. With machinery doing
the world's work there 1is time to spend in
the dally life of all. Shall 1t be squandered,
or will we really buy something with it?
Pleasure can be bought on the outside but
happiness comes 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:
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When 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-
til 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 thelr 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 same book, the
author (41:12) explains further the function of art
metal work in the Jjunior 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 indispensable, 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 resultse.
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-
ials 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 1s 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 complete 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
programs,

In this development, art metalwork is receiv-

ing more and more attention as a highly sig-
nificant means of supplementing these other
lines of work. It is unsurpassed as a medium
for teachling the arts of design and for develop-
ing the spirit of craftsmanship.

Art metalwork makes a speclal 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 girl to accomplish. The metal
crafts serve to stimulate thisdesire for cre-
ation in a peculiar way. The material itself
is resistant. It forces the boy or girl 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 fasclnation 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



19

accomplish what the eye, 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
in copper, silver or fine platinum, or whether
he be a mechanic in the work shop of one of
the leading menufacturers.

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 knowledgeeseecssscese

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. What 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 gqual-
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 obtalned

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 1is
concerned, the processes of which have been
transformed by the merciless ingenulty of the
machine,

In bygone days a craftsman prospered by the
skill of hils 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 stream of development. To linger
awhile in its backwaters is to find a stimulus
which should inspire and influence design in
the modern rapids of mass production.

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

Creative work in the hand crafts is still desir-
able and the acquiring of skill in a construc-
tive craft 1s a wise employment of leisure. It
encourages a balanced conception of design and
its value in setting standards of taste 1s con-
siderable.

It 1s insufficient to assess modern production
with a revolution-counter and a stop-watch, or
yet to assume that what is modern mast 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 genulne as hand work in the days of the
craftsman of old. Experience in the hand
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crafts and a realization of the requirements
of simplicity in modern design is a useful
equipment for this task.

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 expression 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 (3521-3) 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 happen 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.

"T 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 technl-
cal applications of the arts in the junior
high school period, and a more intensive
study of a few of the arts in the senlor high
school. They will provide more rmseums and
more opportunities for study after the school
period, for the development of appreclation
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 appreclation
is the result of his own individual experiences,
of his own trials and errors, observations and
reflections, searchings and successes, 1t 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 volce thelr
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 allj;
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 1s 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
wrlting and thinking of the leaders in the field. Of
course, a limited amount of lag 1s 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 facilitlies 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

worke.
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CHAPTER IV
A SURVEY OF THE OPINIONS OF INDUSTRIAL ARTS EDUCATORS
Procedure

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 experts on the problem of selection of
crops for production. The resulting aggregate of opin-
ions formlated 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
metalcraft work as a medium in the industrial arts

program in secondary education and, accompanied by an
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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 whom 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 and maintains 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 industrlal 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 questionnalres 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 shown in
Table I. It is pictured graphically in Chart I. The
distribution as to present occupation is shown in
Table II.

It 1s 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.
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Showing Geographical Residence of
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Persons

Participating in This Study

State

Ar,i Zona P I I B B B I R R R B R R R R R . 80 %" 000
California FME R EE N E I TR I R R R R R R R R R B .
COl orado M I I B R R B R R R R B L B B B 2
Connecticut I I B B B B B R B R R R R RN LR B
Florida IR B B RN R B B R B B RN R R C I N B R R A )
Ida}lo PR R B B B N R R R R R B B B L B R B L B I I O R R B B R
IllinOis MR IR IR IE I B B T N R R R RN R L I I B B I I B
Irldiana FEE I I B B B T I R R R R N B BN R B BT T I B B B D B B
Iowa @ 0 9 B P T BB O EE R ESNEESY YT NE N L B B B B B AR
Kansas PR R B B B B N B B R R R R R D R BB B L R B B R B LB
KentuCky 8 % 5 8 5 8 0 6 8P TN TR L BN B B BN R BN
Maryland "N E R R e R R R R B LI I N I N B
MasSsachuSettsS ecceesasscsvsscssasosscsesscosnce
NLiChigan TR R e B B R B B I B L B L B
Minnesota FECIE B B B B B B B R IR R A R B R L B R L A
Iﬁssouri ' EEEEE R arEr R R R R B L B B B R R B BN
NebI'S.Ska IR B B B B B O B B R R B A R R L L B B 8 0 8 e
New Jersey MR I I B B B R B B R R R R R R B R DR L L L I B O
New York "R R A B R R B R R R CE B B B BN BN B R AR
North Car011na MEE R R R B e S e B R I B B B R L B R B
Ohio 0....l.ll.llIOQ'Il...‘.....l..'...'..
Okla.h.oma PR B B R B B o B B B B R B B AR CRC I BE B B I N
Oregon M I B R BRI R B R R R B B B D R B B LR B B BN BN AN
Pennsylvania B 6 48 28 0 50 08 B0 O8O S SR 0NN L N
South Dakota CRE R B B B R B B R R B B S 0 8 9 ¢ 90 88000
Vermont 'R EEE R B R L I e % 8 8 000 e e
waShington "B EEEE EE R R I B E R R R R I B LI B A L B N )
Wiscon31n MR E R e B R N B L B B B R B

Total CEERE B B B O R N R DR B R AN

Yumber of
Participants

2
p 5
3
2
&
2

[AY)

.—l
b D QGO

47

1
3
17

212
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Chart I. ©Showing Geographical Distribution of Persons Participating in the Study
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Showing Occupation of Persons Participating

in This Study

Occupation

Teachers FEE R IR BE B B B B B B T B I B B B N L B B IR B B R B B N L A A
Directors of Industrial Arts seecessccscces
Heads of mpartments @ 8 4 2 0 0 08P E SN E NN
&lpervisors RO B B R R I I R I R B B BN R R B B R B I
Principals CEE R BT B B B S B B B R IR R L B N B B B B B R
Superintenden'bs s e ess0ss s st esssBseeEROR O
State Departments S0 0 4 0 8 A0 PSSP
Teacher EAUcCalorsS ccvecssccscsesccscsssscnce
Students ’I.......'..'........‘............
Industrial Relations in Industry eccececess

Dem PRI B B B RN B T R T R A B R B B N LA R L B

Unclassified ...‘...................‘.......'

Total L I R I R N D B B B O B B B B

Number

=
(@)
(03]

N
HHEHSDOOOH OO O,

[
@

192
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Analysis and Results of the Survey

An overview of the survey i1s shown 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. From the stated objectives found
throughout the literature of the field, ten were select-
ed as being representative because of thelr recurrence
in many places. To that list were added the four native
impulées enumerated by Bonser (5:33).

Question two was formuilated 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 i1s one of the most sig-
nificant factors in educational work, the third ques-
tion 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, question five was formulated to
get some opinion as to the need for such a course in a
well-rounded industriel arts program.

The ldeal 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 commnities. 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 it or not, monetary
considerations have an influence on what we include in
the curricular work of the schools. The sixth question
is designed to consider the justification with relation
to cost of equipment.

It was thought desirable to inquire how extensive-
ly 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 question was asked so that there might
be some sort of guide to aid in knowing for what grade
level to prepare a course of study, in case it should
become apparent that metalcraft would be desirable in

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

L1 Do you believe that o course or an activity period in the field of Art Metal work could and would
contribute materially fo the following specific aims and objectives of indusirial arfs?

Appreciation lor good workmanship ¥os- RARRRRRBARGRE 0™ 14 /
| Aporeciation for vood _materials Yes- WENECRRSRNRGR -, N 6
Appreciation for good design /
nsumer appreqation and Knowledge ey ke oad
A cooperative attitude Yos- WWWW 35
ErTective use & care of fools & machines Yes- o /i !&m /3
Develop certain skills Yos- / Wo-' /
Revea/ & develop creative abilities Yes- Wo-" 2
Desirable personal Yraits & habits sas- N el /6
Provide a measure of occupational information Yos- ARk 7 No- /6
Develop & salisty the four (Manipvlaine Yes- 5 F o 2
native impulses listed Investigative Yes- L Vi1
by Bonser { 4rt Jés: / o~ /
L Socral Yes- Lt (i 3 We- g \ 3/

2 | tow woulad you rank Art Melal work as fo probabilily of success /n achieving 1he objectives of indusiriol arts, as

Compared with The following fraditionally established indvsirial arfs courses?

[ Betler (-382) Lqual g -722 Less 1-38
Woodwork e /3 [mmiamen R CLl = 71
Drorting 58 M - _E
eperal Meral e 26 A hobes s 60
f Melal 5 LT T N N T B 66 T CT 7
/ne Shop I R S 5 R S T P NI N
Avio Mecharics RN NN 2 |wm CE T T UL V7]
nring 39 AT CET
Lleclricity 4T e g R
3 100 you betieve that Art Metal work would be of gen- |¥es arouurn % |Wo-mnma
era/ [nferes? fo secondary school students ? e, 175 15
4|00 you believe there is a place for Art Metal work in I e "t -9
the industrral avts program in the fidld of secondarr edve? ¢ 187 =
5|00 you believe that Art Metal work is necessary #o H O ool o MR 46 memmopon ty 1NN
@ complefe & well rounded indusirial arfs progrom? 127 57
_6 | Realizing that the cast of equipment necessary Tor & High |Tos- RN IRRRG SN (40 M
dlegree of accomplishment in Art Meltal work is, by compari NSRRI o& /6
ison, only a Kaction of 1hat required for most indvstiial arts
subjects, b you belleve s work woukd be stified as fo cost?
7 |ls Art Metal work included in the industrial arts program |1 PRI (0= g nsens iy U
of the school with which you are connectod ? (1 nof “en- 78 I
gaged in secomdary eaducalron work omit 1his guestion. )
N * W
j] Have you had any covrses in Arf Mefal work ? o~ 63
? |00 you reel that more emphasis should be placed on P T WM oo
1his phase of meta/ work in leacher edvcation 167 17
institytions, so as 7o make available adequate frain-
ing fo feachers & prospective feachers?
E’f what level in the secondary schoe/ would you offer fhis aclivify?
Y 27 [amar g, o [ BRRR———
o 8- AN 4T W U 61/ ] | Groroke- M-ﬂ%ﬂ Sy m-n.wwhlﬁ:fm radies2- N : e
Nomber of quesiionaires sent ovf - - - - - 279
Number of questionaires refurned -~~~ -- 192

Percentage of refurn -~ - ~-~--~-~ 69%
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Teble III

Showing Responses to Questionnaire and Giving
Percentages for Each Answer

l. 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?

| Yes No __ (|Total
{ No.) % 0 No.l % lAnswers
Develop appreciation for 0
8004 Workmanship eeeeesese 190 992) 1 320 191
Develop appreciation for ] )]
good materials ..........0 182 97 ) 6 3 (| 188
Develop appreciation for ) )
g00d design ceeeecevecsess 190 9920 1 20 191
Develop consumer apprecia- ) )
tlon and knowledge ....... 171 93 § 13 7 | 184
Develop a cooperative 0 )]
BUEEERAS ' viivinisecsvensninass 1ol T9.0 35 21 ¢ 166
Teach the effective use )] )
and care of tools and ) )
MACHINES ceeseevsennssnsees 169 90 ) 19 10 § 188
Develop certain skills .... 190 99%( 1 20 191
Reveal and develop ] §
creative abilities ....... 185 99 | 2 T I8Y
Develop desirable personal 0 0
traits and habits ........ 162 91 ) 16 9 § 178
Provide a measure of occu- )] }
pational information ..... 155 91 § 16 9 |} 171
Develop and satisfy the ) )
four native impulses )] ]
listed by Bonser: ) )
Menipulative ceeeseceeees 184 99 | 2 1) 186
Investigatlve eceeceessess 165 -92 § 15 8 | 180
) RS s SRR U %) 187
R P R e M PR, IV S R e e G
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How would you rank Art Metal work as to probability
of success in achieving the objectives of industrial
arts, as compared with the following trad tionally

established industrial arts courses.

iBetter Equal

Les

s (Total

) No.l % ) No.ly %

No.l % (Answers

WoodWOrK eceseccscscsss 1O 7 1103 55 71 &8 § 187
Drafting ceecescececces 58 3l ) 75 40 55 29 § 188
General Metal ........ 26 14 {100 54 | 60 32 ) 186
Sheet Metal .......... 69 37 | 98 523} 19 1050 186
Machine ShOp .......s. 58 31 | 80 43 | 48 26 | 186
Auto Mechanics es...... 62 34 | 81 44 (| 41 22 | 184
Printing ccsicescocees 09 22 f 92 51 § 48 27 | 178
Electricity seeeeveees 47 25 § 94 51 § 44 24 | 185

Do you believe that Art |__ Yes No Total

Metal work would be of | No.] % | No.] % {Answers

general interest to '

secondary school students? 175 92 | 156 8 g 180

Do you believe there is a ] )

place for Art Metal work ] 0

in the industrial arts § : 0

program in the field of ) ‘ )

secondary education? ..... 187 99 g - B 8 189

Do you believe that Art ) 0

Metal work is necessary ) )

to a complete and well- 0 )

rounded industrial arts ) )]

program? 9 0 2 0 00 800NN 127 69 g 57 51 g 184

Realizing that the cost of i )

equipment necessary for a ) [

high degree of accomplish- )] ]

ment in Art Metal work is, ) ]

by comparison, only a frac- ) )]

tion of that required for 0 |

most industrial arts sub- ) ]

jects, do you believe this ] )

work would be justified on ) ]

the basis of cost? ....... 168 91%) 16 83 184
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) No.

No
No.

Total
Answers

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
this q‘lestion.) L L L R B B 98

8. Have you ever had any
courses in Art Metal work? 125

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

()]
(o))

(o))
o
AT W o o S W W W W S W W W e .

91

(9]
=3
o))
%]

()]
A\
]
o

|
=3
©

o T T ST T ST P W

155

188

=
m
>

10, At what level in the secondary school would you

offer this activity?
Grade 7 39 Grade 9 100

Grade 8 61 Grade 10 126

Grade 11

Grade 12
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CHAPTER V

A SURVEY OF THE OPINIONS OF LEADERS IN INDUSTRIAL EDUCATION

To further objectify the study, which at best is
rather subjective, it was thought advisable to make a
survey of 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, analoglcally, 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 thelr recent contribu-
tions, their positions, and thelr professional standing
in the fleld. 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 questiommaire is included in this report as
Appendix B.

Of the twenty-four questionnaires 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 IV

Showing Occupations of Outstanding Leaders

Participating in This Study

Occupation Number

TeaChers IR N T T T T T R T I I R R B RN B B R B R R B B B B B
Directors of Industrial ArtS csseesececcccsses
Head of Department ..ccceeccccssscssccscsoscne
SUPErvViSOrS ssscsessesssscsscsossscsnsscssonne
State department U T T T TR T N R N B B R B N R R R N R B BN
Teacher €dUCATOrS ecesssssscscsesscsosssosssesse

Editor C N I NN N RN N N R R R R IR R R N I I B B I

n
(@) Il—'tOCﬂl—'l—'l\')Ul

Total L I R B L
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Overview of Survey of Leaders in Industrial Education

! Do you b;/—zew that a course or an a(nw/yA;e}/ad n The freld of Art Meta/ work covld and would

contribure materially fo the following specific ains and objectives of Iindusirial arts ?

Arpreciation for gooa workmanshp !)ﬁs-
Agerecration for good mafterials ;fﬂ'-
Acorecialion for good design | Yes-
Consumer aporecation and Knowleage | Yes-
A cooperarive olttitvde Y-
Ertecive use & care of fools & machines I)ﬁs
Develop ceriamn skills L)’ex
Revea/ & develop creative abilifies | Yes-
Deswrable personal Frarls & habits | Yos-
Provide a measure of occupalional information | Yes-
Develop & salisly the our (“Manipulatve | Yes-
native impulses lisfed Investigalive Yes-
by Bonser Art Yes:
Socral | Yos-

RO
RO
RO

4

s
.
\Wo~

2

iM
e

? S,
=

2 fow would you rank Arl Melal work as fo probabilily of success /nachieving lhe objectives of indvsirial arils, as
comparea wilh the following tradifionally established industrial arls courses?

Betler
Woodwork =
Drarting f
General Metal
Shee! Metal

Machine Shop
Auvro Mechanics

Frinting
Electrici?y T |
3 Do you belreve that Art Metal work would be of gen- |Yes-
eral nterest fo secondary school students ?
Yos-

4 Do you beleve there is o place for Art Metal work in
the indusirial arls progromm in the field of secondarr educ .”

S Do you believe 1hat Arf Metal work is necessary to |Yes-
a complete & well rounded indusirial arfs progrom?

& Realizing that the cast of equpment necessary Tor o bugh "5
degree of accomplishment in Art Metal wark Is, by a
ison, only a Faction of that required for most mdusirial arts
subpects ob you beliere s werk woukd ke pustified as fo cost?

ram »YPS

7 |[s Ar7 Metal work included in the indusirial arfs
of the school with which yov are connected ? (If nof en-
gaged in secondary equcalion work omit This question.) |

8 | Have you had any courses in Arf Mefal work ? Jes-

1
9 Do you feel that more emphasis shovld be placed on "€
1his phase of melal work in leacher edvcation
institetions, so as fo make avai/able adequate Iroin-
ing lo leachers & prospective leachers?

Lqual

1
1 /i

2o
RO
/b
R0

?
Vi

/8

10 At whal leve! in the secondary schoc! would you of fer [his activity?

3
7

Crade 9
Lrade-(0-

Graar-7-
Srade

/1

12

Number of questionaires sent ou/
Mumber of queslionaires relvrned
Percenfage of refurn

Less

U~

/1
/1
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Showlng Responses to Questionnaire and Giving

Percentages for Each Answer

l. 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 ecesescscses
Develop appreciation for
g00d materials .c.ieccevsncecsse
Develop appreciation for
gOOd deSign LR B R L B B B B D B B N
Develop consumer apprecla-
tion and knowledge ceseeesoes
Develop a cooperative
BULIENO 150 as e'oin sisre v\s sia siosisles
Teach the effective use
and care of tools and
'maChines L R IR R B B BN
Develop certain skills ccceses
Reveal and develop
creative abllities cceecesces
Develop desirable personal
traits and habits csceessvses
Provide a measure of occu-
pational information esececces
Develop and satisfy the
four native impulses
listed by Bonser:
Ma.nipm-ative L B B B B B B R
Investigative ceecvccscecss
Art L R B R B R R I B B B B R B B

SOCial L B I I R B BB AR B

)\~ Yes No (Total
) No.0 % 0 No. Answers

J 0
20 1008 8 20
20 1003 8 20
20 1003 g 20
19 gsg 178 g 20
10 62%2) 6 57%% 16

] )
18 100 ] 18
20 100 g 20
20 100o g 20
15 88%3 2 11%8 17
I8 ' 90 g 2 10 g 20

) )

)] )
19 100§ § 19
16 940 1 6 ) 17
19 100§ ) 19
14 8730 2 1230 16
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How would you rank Art Metal work as to probability
of success in achieving the objectives of industrial
arts, as compared with the following traditionally

established industrial arts courses.

) Better | Equal Less {(Total
) No.l % | No.l % 0 No.J) % (Answers

WOOAWOTK sasesesosoese’ 2 10—%—0 16 84%-0 o (. e T
Drafting s e s s 0B OBDE N 5 26?‘0 14 73§'° o 19
General Metal ........ 3 1530 13 69 § 3 1530 19
Sheet Metal e.seevesee T o7 021 88 40 1 590 19
Machine ShOD eccsesesse O 2650 13 6850 1 590 19
Auto Mechanics ....... 7 37§11 88§ 1 5§ 19
Printing ecceecosseces 4 21 ) 14 74 § 1 5§ 19
Eloctricity eecevceses_ S 155015 7920 1 6§ 19
3. Do you believe that Art |___ Yes No Total

Metal work would be of ) No.l % 0 No. Answers

general interest to

secondary school students? 20 100 % 20
4, Do you believe there 1s a

place for Art Metal work

in the industrial arts ]

program in the field of )

secondary education?<..... 20 1003 g 20
5. Do you believe that Art ) )

Metal work is necessary ) ]

to a complete and well- ] )]

rounded industrial arts )] )

DEOELGIT | o ss 50 domin aidlely s s LB 84—%3 & 15—%3 19
6. Realizing that the cost of ] )

equipment necessary for a ) ]

high degree of accomplish- )] )

ment in Art Metal work is, )] ]

by comparison, only a frac- ) )

tion of that required for )] )]

most industrial arts sub- ) )

jects, do you believe this ] )

work would be justified on ) )]

the basis of coSt? .eeseses 20 100§ ) 20
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Table V - Continued

)\~ Yes No Total
) No.J No.) % )Answers

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 .
this questiono) sasessnnsase 9 90

]
(@]

8. Have you ever had any
courses in Art Metal work? 15 833

=
@

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

)

b

|

]

i

)

)

3

9. Do you feel that more g
)

)

0

g

prospective teachers? .... 18 100 §
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@

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

Grade 7 3 Grade 9 11 Grade 11 11
Grade 8 °) Grade 10 12 Grade 12 13
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CHAPTER VI

SUMMARY, IMPLICATIONS, AND RECOMMENDATIONS

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 contrlbute 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 defi-
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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questionnalres indicate that this phase of the program
is developed much more in the Eastern states than in any
other portion of the United States.

There is a definite request for more emphasis on
metalcraft 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-
ed the advisability of developing art metal in the in-

dustrial arts program of secondary education.

Recommendations

It would seem 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 néture be
made generally available to teachers. The responsibil-
ity for making this training available rests, therefore,
with higher education, more particularly with the indus-
trisl arts departments of higher education.
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While it is recognized that certain craft activ-
ities are best developed within the art departments, it
mist 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 limltations be-
come apparent. We find certain departments infinitely
more suiltable for offering certain activities. Accord-
ingly we find the industrial arts departments better
suited to offering metalcraft 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 facil-
ities for developing and expanding metalcraft work to
include spinning, casting, ornamentation of materials
of a heavier nature, etc.

The industrisl 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
mst be developed. Ana one of the ways to actuate such
a program is through theinclusion of such courses as art-
metal worke.

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 expect
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-
1y 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 belleve 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 "Metal Craft and Jewelry,"
wrote, "There 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 with 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-
tionnaire. "We are pleased to know that serious con-
sideration 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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April 1, 1938
Dear Sir:

Knowing that you as a member of Epsilon Pl Tau
are as interested in research work as I, I am taking
advantage of the new membership roster of Epsilon Pi Tau
and turning to you for aid.

During the past few years there seems to have
been quite a general revival of interest in ART METAL or
METALCRAFT work. This interest manifested by supervis-
ors, teachers, administrators, and leaders in the field
of industrial education would indicate a more than pass-
ing consideration for the worth of ART METAL activities.

Study of and work with the precious and seml
preclous metals has been an important phase in the de-
velopment of our culture and civilization, yet in the
past we have largely dlsregarded this work in our indus-
trial arts program in secondary education. It has been
thought advisable, therefore, to determine objectively
the place of ART METAL or METALCRAFT 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
educators.

I believe this study to be of sufficlent impor-
tance to merit the time and effort necessary for you to
record your opinions on the following questionnalre,
even though it comes 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 time remain-
ing for me to complete this study you will jot down
your opinions and return them in the enclosed envelope

tOda! .

An extra copy of the questionnaire 1s inclosed
for your files, and I shall be glad to inform you of
the results of the survey as soon as it is completed.

Thank you very much for your cooperation and
prompt response.

Very truly yours,

Marion T. Weatherford
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TEE PLACE OF ART }METAL WORK IN THE

INDUSTRIAL ARTS PROGRAY IH SECONDARY EDUCATION

liote: By "Art Metal work, or Metaloraft work" we mean the type of activity
wnich, among other things, leads to the production of the type of project ex-
omplifiied by the pictures photostated around the borders of these pages.

l. Do you believe that a course or an activity period in the field of Art
Metal worlk could and would contribute materially to the following apeolfio
aims and objectives of industrial arts?

g

Yes

Devolop approciation for good workmenship
Develop appreciation for good materials
Develop approciation for good design

Devolop consumer appreciation and kmowledge
Develop a cooperative attitude

Teach the effective use and care of tools and mechines
Develop certain skills

Reveal and develop creative abilities
Devolop desirable personal traits and habits
Provide a measure of occupational information
Develop and satisfy the four native impulses
listed by Bonser:

U R B R B B R 2

Yanipulative
Invostigative
Art

Social

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

Better Equal Less

Woodwork
Drafting
General MNetal
Sheet Metal
Machine Shop
Auto Uechaniocs
Printing
Eleotriocity

we JooJoo Joo Joo foo fuu loe
3 B B 2 B 0 O )
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4.

5.

6.

Te

8e

9.

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 eduoation? $

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

Realizing that the cost of equipment necessary for a high
degree of aocomplishment in Art Metal work is, by compar-
ison, only a fraction of that required for most industrial
arts subjects, do you believe this work would be Justified
on the basis of cost?

Is Art Metal work included in the industrial arts progrem
of the school with which you are connected? (If not en-
gaged in secondary education work omit this question.)

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 education institutions, so
as to make available adequate training to teachers and
prospective teachers?

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

LI

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

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

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

Name of person participating in this study
Address
Position
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April 1, 1938
Dear Sir:

Inclosed is a letter and questionnaire that is
being sent to three hundred industrial arts teachers
selected at random over the United States. The pur-
pose of the study 1s explained in those items.

However, I have prepared a special 1list of twenty-
four leaders in the field of industrial arts and am
doubly anxious to have their reaction to the question-
naire. Your recent writings and the very active leader-
ship you give to the field makes your opinion of speclal
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 METAL
or METALCRAFT 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-
itles.

Study of and work with the preclous 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 METAL or METALCRAFT 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.
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I believe this study to be of sufficient impor-
tance to merit the time and effort necessary for you to
record your opinions on the following questionnaire,
even though it comes 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 time re-
maining for me to complete this study you will jot down
your opinions and return them in the inclosed envelope

today.

An extra copy of the questionnaire 1s inclosed
for your files, and I shall be glad to inform you of
the results of the survey as soon as it is completed.

Thank you very much for your cooperation and
prompt response.

Very truly yours,

Marion T. Weatherford
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THE PLACE OF ART METAL WORK IN THE

INDUSTRIAL ARTS PROGRAM IN SECONDARY EDUCATION

liote: By "Art Metal work, or Metaloraft work" we mean the type of activity
which, among other things, leads to the produstion of the type of project ex-
orplified 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
Metal work ocould and would contribute materially to the following specific
aims and objectives of industrial arts? :

Yes No

Devolop appreciation for good workmanship
Develop appreciation for good meterials
Develop appreciation for good design

Develop consumer appreciation and knowledge
Develop a oooperative attitude

Teach the effective use and care of tools and machines
Develop certain skills

Reveal and develop oreative abilities

Develop desirable personal traits and habits
Provide a measure of occupational information
Develop and satisfy the four native impulses
listed by Bonser:

I R I A R I

Manipulative
Invostigative
Art

e fonlon]en

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.

Better Equal Less

Woodwork :

Drafting :

General Metal

Sheet Metal

Machine Shop

Auto Mechanios

Printing

Eleotrioity

o Joofon Joo Joo foe
A I I I
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4.

5e

6.

7

8e

10'

interest to secondary sohool students?

Yos No
Do you believe that Art Metal work would be of general

‘

Do you believe there is a place for Art Metal work in the
industrial arts program in the field of secondary education? 1

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

Realizing that the cost of equipment necessary for a high
degree of aocomplishment in Art Metal work is, by oompar-
ison, only a fraction of thet required for most industrial
arts subjects, do you believe this work would be Justified
on the basis of cost?

Is Art Metal work included in the industrial arts program
of the school with which you are connected? (If not en-
gaged in secondary education work omit this question.)

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 education institutions, so
as to make available adequate training to teachers and
prospective teachers?

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

il

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

I shall be pleased to have you comment freely if you care to do so, and

you may or may not sign, as you choose.

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

Neme of person partioipating in this study
Address
Position
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APPENDIX C
SUGGESTED COURSE OF STUDY
INTRODUCTION

The foregoing parts of this treatise have demon-
strated the desirability of including more of the cul-
tural and appreciastional aspects of industrial arts when
the curriculum for industrial arts in secondary educa-
tion is being 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 analyslis 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
wlth its program. More emphasis 1s 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, knowledg-

es, appreclations, 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
is 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 alsb taking stock of theilr
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
many weaknesses in our present program. As indicated
in another chapter, actual practice hesnot kept pace
with research. While it is admitted that in all prob-
ability there will always be some lag, it 1s neverthe-
less believed that efficiency dictates that the margin
should be reduced appreciably.

But, in matters of this kind, men move slowly.
This, perhaps, 1s as it should be. There are, however,
many teachers anxious to revise thelir programs, to bring

them up-to-date, and to align them more closely with the
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newer concepts of industrial arts education. Even so,
they find theilr paths blocked because of lack of knowl-
edge. They do not know where to secure information
that will glve them the help they need.

It has been shown by the previous chapters in
this thesis that in metal work generally, one of the
richest fields for developing desirable outcomes lies
in activities centered around 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, metalcraft
and silversmithing. 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 offering a course 1in art-metal work. Nor is
it expected that all suggestions contained herein will be
followed verbatim. Any teacher who coples another's work
is simply refusing to use his own creative abllities, and
thereby defeats his own purposes. Also, the situation
existing in one community is never duplicated by an
identical situation in another commmunity. Individual

differences existing in commmnities, 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.
What 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 commnities. This suggested course
of study, therefore, is organized to be of service as a
guide to the\teacher, with or without experience, who
is anxious to set up a course or activity in art-metal
work.

The operations and processes suggested are within
the abllity of the students for whom they are intended.
The progression of suggested 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 perliod of seven
years and 1s 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
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others to schieve better results and satisfactions in
conducting a course in metalcraft 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 "how" 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.

Where Shall the Class be Held

Any general metal or sheet metal shop having an

ordinary amount of equipment may serve as a laboratory.

What Materials Shall be Used

It is suggested that the precious and semi-
precious metals be used, such as copper, brass, pewbter,
and silver, according to the skill and financial status
of the student, and in light of the structual 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.
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inculcate a spirit of appreciation for those
design elements that best render an article
beautiful in proportion and enrichment values.
inculcate a spirit of appreciation for good mater-
ials used in the construction of the art-metal
projects.

develop consumer knowledges necessary to the wise
selection of the heirlooms of tomorrow.

develop creative abilities within the individual.
satisfy the inborn urge to make something, and to
provide a medium through which "self" may be ex-
pressed by other than academic means.

develop a cultural background rich in the knowl-
edge and information concerning both the art
metals and the craftsmen who wrought them.
provide information concerning industrial prac-
tices with reference to manufacturing methods,
wages, hours, working conditlions, occupational

requirements, etc.

Method of 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
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study of outstanding craftsmen, distingulshing charac-
teristics of various national influences, etc. Obvious-
ly there will be two phases of the work, viz., A. lan-
ipulative; B. 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-
ized rather than functional. The progress of the class
and the interest arising at various times will dictate
the proper combinations of academlic and manipulative
worke.

The sequence into which the separate phases of
the work has been organlzed 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 difficult for a student to embellish a vessel be-
fore he is acquainted with the properties of the mater-
ial with which he is working.



70

A. Manipulative Activity

To accomplish the manipulative goals and the
attendant appreciations of workmenship, materials, and
design, 1t 1s suggested that five required project units
be set up.

First. A relatively small project having for the
major experience the operation of "saw pilercing." 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.”
(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 1in depth, designed to
give practice in the operations involved in "metal
spinning." (See suggestion sheet for project number
four,)

Fifth. A larger project designed 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, additional operations explained 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.

2

Se

4.
Se

7e

Select the type of project to be
constructed.

Design the project.
a. Make several sketches.
b. Choose the best sketch and
develop a full size drawing.

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.

Transfer the design.

Make holes for starting the saw,
using either a punch or drill,
depending upon the thickness of
the metal.

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

File the edges until smooth.
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e

10.
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Burnish the edges with the burnish-
ing tool.

Execute any incidental surface en-
richment necessary to the design,

such as chasing, forming, peenlng,
etce

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 individually by the

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

Operation 1.

2.

Se

4.

Ge

Te

8.

Select the type of project to be
made.

Design the project.
a. Make several sketches.
be Choose the best sketch and
develop a full size drawing.

Get out the stock large enough to
execute the project.

Transfer the design.

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

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

Burnish all edges not to be
soldered.

Execute any incidental surface en-
richment necessary to the design,
such as chasing, piercing,
peening, etc.
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10.

11.
12.
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Form the various pleces to the
necessary shapes.

Solder the various pieces to form
the desired whole.

Remove excess solder.

Finish.

Project Number Three. To make a project designed

to give as the major experience the operation of 'beat-

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.

2e

Se
4.
Se

6.

T

Select the type of project to be
made.

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 conforming to the shape
of the drop center.

Get out the stock.
File and burnish the edges.

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

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

Lay out the lines between which the
beating down will be done.
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9.

10.

1l.
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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.

Check the project for symmetry
and alignment.

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

Finish.

Project Number Four. To make a project designed

to give as the major experience practice in the art of

metal spinning, Small vessels such as bowls, cigarette

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

cocktail glasses, etc. The project to be designell and

selected individually by the students with, of course,

the approval of the instructor.

Operation 1.

2.

Se

Select the type of project to be
made.

Design the project.
a. Make several sketches.
b. Choose the best sketch and
develop a full size drawing.
c. Make a template to fit the
outside of the form to be
executed.

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

Select a block of hard, close-
grained wood and turn the chuck

to fit the template made in
Operation 2.
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11.

12,

13.

14,
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Sand smooth and oll with linseed
oil to prevent checking.

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.

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

Spin the disc to fit the form.

Plannish the vessel to smooth the
surface.

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

Trim the vessel to the desired
height.

Remove the vessel from the form
and burnish the edge.

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

Finishe.

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

same as for Project Number Four, except that a more

difficult project will be made, requiring more skill,

involving more material and consequently being 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, it 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.



List of Suggested Art-Metal Projects

Escutcheons
Bracelets

Watch fobs

Tuggage tags
Card holders

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

Trays
Breed
Card
Serving
Sandwich
Beverage

Plates
Cake
Ring salad
Dinner
Salad, etc.

Candlesticks
Sconces
Table
Wall
Single
Double
Triple
Candelabra

Porringers

Bowls

Childs
Mayonnaise

Fruit and Candy

Humidors
Tobacco
Cigarette
Cigar

Smoking sets
Ash trays
Pipe racks
Trays

¥ g

Cocktail & Schnapps cups

Sherbets
Goblets

Coffee sets
Pot
Tray
Creamer
Sugar

Jewel boxes

Lantems and lighting units

Vases
Beakers
Placques
Grills

Wood cradles

Houer d'!'Ourves holders

Caricatures
Nut scoops

Paper weights
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Suggested Reference Readings for Various Operations

I. Piercing
Dixon, Wm., Manual for Metal Artists, Sheet No.26

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

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

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

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

Evans, Hammered Metal Work. Chapter XXII,

Pages 94-102. Plate No. 35, Page 231.
Plate No. 35, Page 232.

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

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

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

ITI. 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 XXIIT,

Pages 95-118. Plates Nos. 37, 38, 39, 40, 41l.
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
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V.

VI.

VIiI.

VIII.

Etching
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Dixon, Wm., Manual for Metal Artists,

Sheet No. 30

Payne, Art Metal Work.
Pages 42-60

Coloring

Chapters VI, VII,

Evans, Hammered Metal Work. Chapter XXVI,

Pages 132-136

Kronquist, Metalcraft and Jewelry.
Chapter XI, Pages 173-179

Payne, Art Metal Work.
Pages 32-41

Chapter V,

Rose, Copper Work. Chapter XVIII, Page 192

Enameling
Payne, Art Metal Work.
Pages 157-165

Chapter XVII,

Rose, Copperwork. Chapter XV, Pages 160-166

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

Surface Enrichment

Evans, Hammered Metal Work. Plate No. 45,

Page 241

Varnum, Pewter Design and Construction.
Chapter XIII, Pages 108-118

Varnum, Industrisl Arts

Design. Chapter XIII,

Pages 160-178. Chapter XIV, Pages 179-193

Chasing, Repousse, Embossing
Dixon, Wm., Manual for Metal Arts.

Sheet No. 29

Kronquist, Metal Craft and Jewelry.

Chapter VI, Pages 69-96

Payne, Art Metal Work.
Pages 148-156

Chapter XVI,
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VIII. Chasing, Repousse, Embossing - 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 Metalwork. Chapter IX, Pages 74-76

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

Kronquist, Metalcraft and Jewelry. Chapter I,
Page 12, PPS

Rose, Copper Work. Chapter IX, Page 112

X. Transferring Patterns
Dixon, Wm., Manual for Metal Artists.
Sheet Noe. 26

Kronquist, Metalcraft and Jewelry. Chapter I,
Page 11, Pp 3

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

Kronquist, Metelcraft and Jewelry. Chapter IX,
Page 124, PP 73

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

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

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

Payne, Art Metal Work. Chapter VII, Page 58
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XIII. Spinning
Reagan and Smith, 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 Construction,
Chapter IV, Page 43-47

XV. Turning Edges
Evans, Hammered Metalwork. Plates No. 42-43

Pages 238-239
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
113-12. Chapter XIV, Page 120-31,
Chapter XV, Page 132-39

Rose, Copper Work. Chapter XI, Page 110-124

Varnum, Pewter Design and Construction
Chapter VII, Page 69-72
Chapter IX, Page 79-84

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

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



82

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 numﬁer of toplecs or subjects for investiga-
tion and consideration. Inasmuch 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-
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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 civiligzation.

ITI. Mining and Smelting of Copper: Deposits,
methods, economics, labor.

III. History of Pewter: 1Its effect and contribution
to civilization. Labor guilds of the 1l4th
century.

IV. Metalurgy of Copper, Brass, Silver, Pewter:
Properties, composition, sources, quantities.

V. History and Storles 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? How does it differ from poor design?
Why is it important?

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

IX, The Contributions of Art Metal Work to the
Culture of Clvilization.

X, Modern Methods of Manufacturing: Die stamping,
spinning, handsmithing, plating, cleaning and
polishing, labor conditions.
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Sugpgested Devices for Developing Topics
in a Functional Way

Field trips to jewelry stores, factories,

department stores.

Motion 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.



85

ested Outline for a Discussion on
Historical Facts About Copper

I. Discovery

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

l. Camp fires

2. Forest fires

3. Etc.

II. Early History

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

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 01ld 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.
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l. Tubal-cain was the instructor of every
artifice in brass and iron. (CGen. 4:22)

H. Hebrew historians make no distinction between
copper and its alloys.

l. First alloying of metals took place when
trade with western world was established
and the Phonecians brought tin from
England to Greece and Rome (as early as
1000 B.Ce)s

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.

d. 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.C.
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.

l. 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.
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III. Copper in Middle Ages

A. About the beginning of the ninth century we
find a very important use of copper and its
alloys.

l. 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.D.

4. Earliest mention of bells about seventh
century.

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

B. The use of bronze in tools and ornaments was
fully developed by the Danes and Scandin-
avians.

l. Pins, buttons, clasps, rings, bracelets,
trumpets, etc.

2. Richly decorated.

5. Most beautiful forms found in Scandinavia.

Ce Development and lmprovements 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
d. Japan.

B. Copper was discovered in:

1. United States in Massachusetts in 1632.

2. Granby, Connecticut in 1709.
a. Both ventures took out very little

ore.

S. New Jersey, 1719.

4, Vermont (principal U.S. source until
1884) in beginning of 18th century.
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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 known
and worked by the Indians of some
prehistoric race.

2. 1882--lMontana.
3. 1872-=-Arizona.
4. 1875--Nexico.
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 ls not found as an important
means of attalning greater perfection.

1. Machinery.
2. Delicate instruments for:
a. Astrology
be Engineering
3. Electricity
a. Lines
b. Generators and dynamos
4. Ship building
5. Dyes
6. Chemistry
a. Reagent
7. Almost unbounded use.
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Suggested Outline for a Discussion on
Mining, Smelting and Production of Modern Copper

I. Deposits

A. lNontana
1. Largest producing copper district in
the world.
a. Butte is principal deposit.
be. First copper produced in 1882.

B. Utah
l. Second ranking mine in United States in
production.

Ce Michigan
1l. 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. Mexico (after 1875).
l. Second to Montana 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.

l. Native copper (CU) (pure copper)
a. Lake Superior and Bolivia principally.
2. Oxide ores
a. Combination of oxygen and copper.
b. Cuprite and Melaconite 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 sufficilent hardness can
be found.
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4, Sulphide 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.
be. Atacimite most important.

B. The sulphide group most important for commer-
cial purposes.
l. 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 (CUs0), copper oxide - 89% copper.
2. Chalcocite %cugs), copper sulphide -
80% copper.

5. Chalcopyrite (CuFeSQ), copper pyrite -
35% copper, 30% iron.

4. Enargite (3CugAsSg), copper sulpho-
arsenite 48% copper--Buttes most common
and valuable.

5. Bornite (3CuSFe2S3), copper and iron sul-
phide. 56% copper, 16%p iron, 28% sul-
phur. An important commercial ore.

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

7. Malachite (CuCozCu(OH)o), a copper car-
bonate. 58% copper. Dark green--semi-
preclous stones--little commercial value
because of small deposits.

8. Adgadonite (CUgAs), copper arsenide (Chile
and Lake Superior)--85% copper.
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9. Horsfordite (CugSb), a copper antimonide-
76% copper--Asia Minor.

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

11l. Chrysocalla (30u02$1056H0), a hydros
copper silicate--36% copper. Commer-
cial ore and semi-precious stones.

12. Stannite (CupSSngSzFe2S3z), a copper, tin,
and iron sulphide. % copper,
iron, 27% tin--Ireland and England.

III. Mining

A. Shaft
1. Butte, Montana
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
l. Bingham, Utah.

IV. Extracting Copper from its ores.

A. Dry Method
l: Roasting the ores
a. Heap roasted.
b. Pile 40 ton of ore over one cord
of wood.
c. Fire the wood--which in turn fires
the sulphur.
d. May burn for several weeks.
2. Smelting.

B. Wet Method
l. 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 pilece of copper in acid
solution (called "Anod")
a. Sulphuric acid - 15%

Water - 75% Sodium chloride, small
amount.
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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 $12.00 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 104%.

V. Smelting

A. Blast Furnace
l. Coke is used for fuel.
2. Air heated to 800° 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. Reverbatory Furnace
1. Heat 1is reflected to the ore.
a. Gives steady but less flerce 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 Mine, lMontana.
a. 119 feet long.
b. 300 tons capacity.

C. Bessemer Converter

1., Cylindrical shell--4' diameter, 10' height.

2. Alr 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 B.C. - 470 A.D.).

A. Supplanted wooden ware and used extensively
for:
1. Household utensils, such as:
a. Spoons
b. Plates
c. Containers
d. Salt cellars
e. Trays

B. Particularly used in countries having a
shortage of wood and pottery.

II. Early pewter industry carried on by itinerant
workers.

A. Itinerants traveled from town to town in the
early Middle 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
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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. Who maintained ideals of Guilds?
1. The workmen themselves.
2. Any successful guild should and must be
guided by this original spirit.

V. Colonial Pewter

A. Colonist used pewter, along with copper, ex-
tensively.
l. Such silversmiths as Paul Revere, Reed
and Borton have made history immortal
in their metals.

B. An excellent product was used.
1. Design was good.
a. Influenced at first by English 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 downfall of pewter in the
Middle Ages.
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VI. Modern Pewter

A.

D.

W. H. Varnum, University of Wisconsin, caused
revival of interest in pewter.

1. Asked to repair ancient fraternity pewter
tankard.

2. Discovered Britannla, modern metal used
as base metal for plating, to be an
excellent grade of pewter.

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

Modern Formlae

l. 91 parts tin
1.5 parts copper
7.5 parts antimony.

Rise of Popularity
1. Practically all silversmiths manufactured
a great deal of very good product.
2. Metal became a "rage."
5. People used and liked it.

Cycle Completed

1. About 1934 unscrupulous companies saw a
chance to "eclean 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
"15¢" variety stocked and sold pewter
that could be bought for $1.00 to $2.00
a plece or set.

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

Government Regulations

1., Codes established by United States Govern-
ment set forth formulas and strict
regulations.
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2. In the future, pewter products should be
of high guality.

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 137-4l.

ITI. History of Copper
Payne, Art Metal Work. Chapter II, Page 14.
Rose, Copper Work. Chapter I, Page l4.

III. Historical Review of Pewter.
Varnum, Pewter Design and Construction.
Chapter I, Page 1ll.

IV. Famous Craftsmen

Gibson, The Goldsmith of Florence.

Part I, Chapter IV - The Armorer, Page 49

Part II, Chapter IX - The Goldsmith of
Florence, Page 133

Part III, Chapter X - Boston's Handyman,
Page 151

Part IV, Chapter XII - 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 Precilous 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. ZEarly American Silver

Oman, C. C. English Domestic Silver

Bigelow, F. H. Historic Silver of the Colonles and
Its lakers

Roth, H. L. Oriental Silverwork
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Hayden, Arthur Chats on 014 Silver

Meyers, L. G. Some Notes on American Pewterers

Gask, Norman 01ld Silver Spoons of England

O'Brien Paul Revere's Own Story

Symonds The Autobilography of Benvenuto Cellini
Burgess, F. W. Chats on 0ld Copper and Brass

Lowes, E. L. Chats on 01ld Silver

Cripps, W. J. 0ld English Plate
Bailey, C. T. P. Knives and Forks



29

Bibliography of Visual Aids For a Course in Art Metal Work

Books
Avery Early American Silver
Bailey Knives and Forks
Bigelow Historic Silver of the Colonies and
Its Makers
Burgess Chats on 0ld Copper and Brass
Cripps 0ld English Plates
Cuzner A Silversmith's Manual
Dixon Designs
Manual for Metal Artists
Evans Hammered Metal Work
Gash 01ld Silver Spoons of England
Gawthorp Art of Brass Repousse!
Gelletly Chart of Civilization
Gibson The Goldsmith of Florence
Hayden Chats on 0l4 Silver
Hooper and Shirley Handicraft in Wood and Metal
Jephcott Simple Jewelry
Jordan Simple Beaten lMetal Work
Kronquist Metalcraft and Jewelry
Lemas Applied Art
Lowes Chats on 0ld Silver
Tukowitz 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, Suzan 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 in Iron, Volume U -
Designs and Silhouettes
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Catalogues

American Brass and Foundry Company, Kenosha, Wisconsin

Lewlis and Company, Albany New York. Catalogue
Number Twenty-one.

Metal Crafts Supply Company, Providence, Rhode Island
Paleschuck, B., 37 Allen Street, New ¥ork, 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 Mine 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.
lMonel MNetal
The Story of Monel NMetal

University of California Extension Divislon, Berkeley
or Los Angeles
Gold

United States Bureau of Mines, 4800 Forbes Street,
Pittsburg, Pennsylvania
The Story of Copper
Silver: Heirlooms of Tomorrow
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Brochures

Kensington, Incorporated, New Kensington, Pennsylvania

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

William Dixon, Incorporated, Newark, New Jersey

Magazines

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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