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CHAPTER 1
P PHOBLYEM AND DBPINITIONS OF TURNMS USED

In the pust artists and seulptors have worked with
matals as sculpbtural media. Thelr projeects were cresnted Lor
the purpose of recoyding and commanicating & significent
agbivity. There arg others who have Introduced matels
Into art sducation, but 1t seems that many relatlonships

beneflclal to this way of vorklng hsve been overlooked.
. THE PROBLEM

Ghatenant of the probiem. This study is to show

how metal sculpture can be used In art edaecation.

Impozrtange of the study. OCreatlve teaching has often
been stressed s one of the most lmportant almg of art
gducation. Thers are many adequate techniques designed to
ald in the teaching of thls goal, In this study metal, as
& sculptural medium, is projected in an sttenpt to

sncourage others in its use for creative uork.
T1, DEPINTTIONS OF THRMS UsED

ue %o a lack of understanding on the part of
adninistrators, princlpals, and galdance counsslors

congerning art sdueation, this subject sesms to be
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P
misreprgsented iu the eﬁrrieulum,' Fox exemple, 8 gounselor
gant & gtudent to the art teacher with & note saying that
this Individusl had very high art abllity and interest,

The gifted student certsinly should not be overlooked bub
neither should any student., This selective thinking on the
pert of the gounselor is trite, uanprogressive, and unflelr
bacause art s for all lnstead of the talented .few. It

L5 Jnnate fer gvaryone Lo explore snd experiment. For the
childraen, the art class is an amazing, thyillling, and
aventlul sesslon where emphesis is placed on the activity,
the produet being of ﬁaémmdaxy lmportance, YFor the adolep-
sant, art work bhacomes an oubtlet, The keyed-up student may
release ils snergles in painting or soulpture., If the axrt
progrem is to be carried on successiully, the phllosoph:
uwndarlying 1t sheuld be brought out, John F, Riost has
defined art by procedures;

(a) Art 1s & procedure, It develops within the
individual, through his emotlonal and intellectual lile,
the powey to orgenize in that satisfying and unifisd
monney wileh achleves beauby.

(b) axt lg an educstlionsl procedure. 1t interprets

the necessiblies and luxurles of everyday living in
texms of soclal and sconomie values,

lJ'C}l'm ¥. Hios, "Art s & Proaedure,® 5?(.11(301 m:’u.s,
553 80%-508, m&ya 1963, . )
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(e¢) Art iz & communicative procedurs., Crafts have
been instraments for recording or transmitting ideas,
fagts, feslings, and plain history to cur clvilization.

(d) Art is a creatlve procedure., gptudents reallze,
srrange, and organlza thelr ideas in visual form,

() Art Is sn experimental procedure, It gives not
only & natural spproach to scademie subjects, but also
a more sonfident basls for tackling the difficultles of
-poelal relationships. It gives one the opportunitlies
to move and express hiwself,

(£) Art ls a psychologlcal procedure. It sarves as
& means of understending humen bebavior snd the
development of personality.

(g) Art is an integrabting proceduxe. It ig the
inheritance of all, It equips millions with at least
an latroductory appreciation of the contribations that:
art can meke to happlness,

- (h) Art 1g & cultural prosedurs. It 1llumlnutes
hunan character, acblon, and ideals.”?

In order tc support these definitlions, viewpoints

hald by‘variﬂua anthordties dn this fleld and the inves-
tigatoyts own cobservations will be discusged. References
will be made to mebtal seulpbturs samples that were completed

under the investlgator's supervision,

Albide, pp. BOU-504,
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CHAPTER 11
REVIEG OF THE LITE HA?URL

Nuwaerous writings have been concerned with tha
phaseaes of teaching art throuvgh various m@ﬁi&, but only
ﬁuﬁarfiﬁial lnformetion has been writiten evaluating the
technlquss congerned with the &xpaxim@nﬁal method in the
study of matal &culptaﬁa; The main cause of this state of
alffeirs is tnat the axt rooms axa not propsrly suulpped or

designed for thils PUIpOE@. Through docendo dlselmus

(we learn by tesching), thils study of metal sculpture vwas
further explolted by coordlnating a unlt with the shop
program. 48 Johm Devay suams 4Lt ap,

The answers cannot be found unless we sre willing
to Lind the germs and roots in matbers of experience
that we do not currently regard sesthetic; having
discovered thesse seeds, we may follow ths course of

thelr growth into the highest forms of [inished and
rofined art.

Art adneation ﬁcaay is empha@iming creative expressglon,

Viktor Lawanﬁulu in his Crsative and Menbul growth puts

ﬁrmat ﬁmlh&GAJ on uhﬁ naad for creative expregsion khxuu%h

lJchn Devway, arb ag Experience (New York: Minton,

Balsn and Company, LIS ), De L

»

“Yiktor powenfeld, Creative snd Menbal Growth (New
York: The Meemillan Compsny, Igadi,”ﬁﬁw B »




the understanding of ths mental and emotlonnl development
of children., As creative expression is self-identillcation
with the @xpreaaad; 1t 1s élﬁa that with ﬁha:ma&ium by
whieh 1t ls expressed. For these reasons, & thorough gbudy
of metal and lis processes &s a seulptural medlum will be
made. In regerd to artistic development, Reed® has devel-
opad schematic stages sinllar to those of L@Wﬁnﬂ@l&,4 Halga
Eng,° and Florence CGoodenough.® Their studies will be
baneficial in that thelr idees wlll apply to this reseaxch
into three-dimensional expression, The Commisslon on
Sacondary School Gurxiaulam,? for which Thayer and others
arae regponsible, has also set up & method ol tesching art.

Dramlco® has written a practical philosophy of creative

YHerbert Read, Jducation Through Art (New York:
Panthaon Books, 1945), 320 pbh.

4rowenield, loc. oit.

DHelga kng, The Psychology of Ghildren's Drawings
(London: Renge, French, Trubne end GOMpany, LYol ), Le? pPs

Gylorence toodenough, Heasurement of Intellipence by
pravings (Chicage: World Book Company, 1L9E6),

T¢. T Thayer and others, Commisslon on Seeondary
Senool Currieulum, The Vieuwal aArts ian general Fdacabtlon
{(New York snd London: D. App1ﬁ¥5n~ﬂan%ury Company , NG, ,
1940), 166 pp.

Syietor Diamico, Creative Temching in srt
(Permsylvania: Inbernationnl TextDOOK COmpany, Lu46),
Bl Do
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teaching, There are many in thﬁ‘t@acniﬁg profession who.
have mede contributlons by illustrating verious tdehniques
and methods, | L
gome of the foremost &rchitgcts ‘and artists have

stressed the need for srt sducation to be directed into
proper chennels. Fven Frank Lloyd trighty and §liel
sasrinenl® have ventured into the subJect of art education
oblectivaes, They strese the need for developing the
potentlol crestive talents of our people through exploration
in the avts. MNoholy Nagyll emphasizes the stirring of
Intarest for developling creative energles, and Gyorgy
Kepesl® gtates that a child is not satisfied with accidental
views; he wants to explain the varlous possible visual

aspects of the oblJeet he wishes to represent, The child

gains awaraﬂass through expsrimsntation with tools, processes,

madia, and 5uan acclaentals as pay oecur soon become the

b&ﬁi% for eontxo&lmﬁ alxwetian and understanding use.

Iprank L. wright, The Fubure of Architwaturu (Haw
York: Horiszon Praess, l@bo}, De Lo

10s11el ssarinen, Sesrch for Form (New York:
Reinhold Publishlng Compsny, %4&), De 343

- Llpagzlo Moholy Negy, Tna Mav Vision and qbstrac' of
ap Artist (Wew York: wittenborn, ochuta, Ind., L1947 )y De L7

Légyorgy Kepes, Languags of Vislon (Chleago: foole
ﬁl‘(}"%., IN’JQQ 16/44)5 ane Phe
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CHAPTER I1IX
METSLS aMD ALLGY S

In the foregoing pages, some principles underlying
bodsy 'e art sducation have been presented, The sducation
of primitive man proceeded through actual expsrlence to the
mastery of his tools. But not antil the elements (Ltools,
madla, and processes) with whieh man works are grasped, csn
thera be truth in any axrt, Thersefore, to have honesty in
the use of matarlals ln this study, en lavestigation hag
baen made of the metals and alloeys. "1t was the Buddba who
noticed that the spoon may Jlle in thﬁ'ﬁoup for a thougand

years end never know the flavor of the soup.td

Potenblellties of metalg. Hetals have certuln

characteristics uhlich can be utillzed through verlous tech~
niques, The three~dimensional possibilities In this
moteriel ave those properties which lend themselves to
visusl expression sach as shaping, molding, bexturing,
eoloring, and sgoldering. ‘The way to dlscover materisl
potentialities is to experiment with the materlals. Many

significant facts which cannot be told about sheet metal

Lprank L. dright, Genius snd pMoboeracy (New Yoxk:
buell Sloan and Pearca, lY49), p. 6,
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&
such as copper, aluminum, and lead, can be learnaed by
bending, hemmering, and Joinlng the metal,

Metals are divided into twe clesses: (L) Farrous,

maetals made from Ilron; and (2) nonferrous, such a8 coppey

and aluminum, or alloys derived from them.® Ferrous metals f
are usually thought of as steel and cast iron. Ordinary g
:

stesl 1s a comparatively soft metal whicn may be bent
without breaklng readily. It ls Q@ry Light gray in coloy--
almost white when seen ln ocross sectlon, If 1t 1s struck
on the edge with a hammer 1t willl dent; 1t will not chip.
Med Lum and Loww-carbon steels are the ﬁo&ﬁ aamm&nly used
mebals, .mhé projects @rasemtéa in this study are made
mainly fmcm.ﬁhis medium. &teel melts at approximately 2600°
. Cast iron is a hard, brittle metal usually gray in
color. It will chip when struck near the edge with a :
hammer. It melts at about B500° ¥, |
’Goppar and 1té alloys are nonferyous mebals. Two

lmportant qualities of copper are: (L) high elsetrlical

conduetlvity; and (8) resistance to corrosion., It is a
pliable, rather soft metal and cen be easily formed. It

melts at about 1950° F, Pwo lmportant slloys of copper are

Zerbart P. Rlgsby snd Chrls Harold Gronemsa,
Flementury and Applied vWelding (Milwaukee: The Bruce
PFublishing Company,. 1948), pp. 1l8-ld.




9
brass snd bronze, Dot heve & high bensite strengib and

are used exbonsively dn cagt und rolled Yermg. CGoppar am

its alloys melt at 1628° to lpu® v,

Alumlovm 13 & strong, light wetul and is simost
white in color. It iy highly vesistent o the ordinexy
attacks of corrosion sod hes a pelting polnt of liso® R
sluaminoe differs from obhar webals in 1ts hot shortrnegs,
Phis mesns that the matol. éﬁ&ﬁ not hove suillelent sbrongth
Lo sapport lbe ouvn welght ab or neay the meltlng tempelé-

ture. IT% xives no wayning beforas melting sines 1t does

‘ not . otwngs color. The wolding zons of aloandows should

a&#ﬂwﬁ bg ﬁ%&y@ﬁﬁ&ﬁué

Flegare L, "Flghbing the Abtoms,? i8 sn exsuple of
wimd mey hepren by aéiﬁg tuo nebals In art thet &i@f&r la
ghamignl snd physiesl properties. The sphere (hetd-like

foriw) Ls tolo copper uhlob has & Jower mell

the ferrous metal conmbined in bthe project. In the process
of waldling, the coppsr melbad belors the lervous metel as

avidensed by the holde in tne copper. The uge of a8 brasiog
rod would beve been more successful begesuse of 1ts léw'naﬁﬁ
st polont of fuslon, The brazing rod s mede of byonze snd

melts &6 o velutively low temperatura; it is used when

2
82
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: FIGURE 1

FIGHTING THE ATOMS (METAL SCULPTURE)




',m@t&lﬁé&ﬁ@fﬁpfba walded. without reising tnair'tamperatuméa
to the malﬁiﬂg pbimt;' It 1s also used to Joln the hignmr
temperature metals such as cast’irdn, steel, and &issimilar
metals. In bronze weldlng ecast iron and steel, 1t is only
- necessary to ralse the temperature of the base metal ﬁé»a
vaﬂ@rry red heat, Thls bronze vwelding technique is similar
%o that used In other welding operations. 4 slightly
oxidized flame is best Loy this purpose (Figure ﬁ),@

Some metel alloys melb ab very low temperaturss,
making it possible to build up a forw éith the soldering
iron. One of these is Wood's metsl which 1s sold coumer-
ci&iﬁy as Gerrobend,.® This remarkable mebal, &n,uiluy of
blsmuth, lead, tin, and cedmium, melts at 168° F. Only 38
per cent of the temperature ls necessary to melt 1ts lowest
component, tin. IV has a ﬁ@néil@ gstrangth of 5990 pounds
par squere inch and o Bripnell harxdness of 9.8 which 1s
two times greater thon lead. Modalloy, snother of thege
alloys, and a low fusing metel, ls availeble in sheet-foim,
The technidue thet ls recommended for 1ts use is to erumple
up the sheabs and compress then areﬁnﬁ an armature. The
final 5uxfaaé is warkaﬁ ovar with a heated tool to fuse

the matal .

51bid.

GJules Struppeck, Ihe greation of Seulpture (New
York: Henry Holt and Company, L¥HZ), pe. 66,
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Soulpwm@tal7 is & new wonder metal marketed through
art stores and craft 8&pply houses. It models like clay
and herdens lnto metal, end its excepbional eharacteristics
are versatlility, convenlence, and sconomy, OSince 1t is a
direct medivm, it lends 1tseldf to fresh, vital, and vigorous
sxpression. It dows n&t anlp, orack, expend, or shrink and
will stend temperature up to 450° ¥,

Although Calder® nes axpariménted with differaent
medie, hlis characterisile materisl is metal. He has aslways
avéiﬁeﬁ mmdaling in favor of dirveet hendling, cutbing,
shaplng with avhﬂmm&r, or assembling plecse by plecte. Such
an appromdh has fostered a simyliciﬁy of form and alariﬁy
oi’ contour In hils work. His use of new materials Links
him with ‘the Russian Congtruetivists 6f the eayly 1920
period. ‘fhe Constructiviets explered materiels as related
0 thelr use In srtistic expression, but some, if not most,
of the materisls had been in use industrielly for & long
time vrilor to tha Constructiviat use. The humorous snlmels
and flgures that Calder has formed out of wire, wood, and
leather would be valuabl@‘pmojﬂets Tfor any age group. They

have certainqualities that prsdominats, such as anfamiliax

i Taules A Petrencs, "New Wonder Metal," Ruglgn,
64:%, Outoher, 1958, ,

Bjames Johnson sweeney, hlexander Calder (New York:
simon and Bcehaster, 196L), pp. &-70,

ST TR
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rhythms and provocative surprise., These festures could be
embodlied in & more assthetle eayr&;bion~~yravid&d that they
were held in propsy balnnce with f@mm and maﬁexial.

Calder has stated In an interview;

I feel wn artist should go about his viork simply
with great respect for hils muterisls, . . « poeulpiors
of alJ places and ¢limntes have used what came ready
to hend, They dld not search for sxoble and precious
materinls. It was the Knowledge and lnvention which
gave value Yo the result of thely labors, . « . In my
oun work, when I began using wire as a medlum, T was
working in a medium I had koown since & chlld. For I
used to gather up the ends of copper wire discarded
when & ceable had been spllceed end with these and @c%a
beads would meke Jjewslryy fopr my sistert's dolls. . .9

When bullding up an elementary cuxrienlum, 1t may

be wise to refrsin from comparing exercises of self-
expression with the work of genius. The student should
gain expsrience through his own experiments, form hils oun
Judgment, and develop his own abllities before he studles
the historicalliy great. Hoboly NagytU says that fear ang
salf-congcionsness are ssrlous psychologlesl hindrances,
The students are often distressed that thelr work gannot

be uworth-vhile, Yet, they may react agelnst any feeling
of inferiority and free themselves for thelry own individusl

attempts,

YIbid., p. T0.

10nazlo Moholy Negy, Vision in Motlon (Chicago:
Faul Thiebold, 1948), p. 26,
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In the exploration of metals and alloys, it may be
necesssry to purchsse these materials in sheets, fome of
the three-dimensional works aye assembled in planes to
bulld up & design in space division; a sinllar type of vork
can be constructed by welding sheet metals Into sculptural
forms, ¢heet metal is any metal such as iron, stael,
copper, aluminum, and tin plate that has been rolled inte
thin sheets,* 7Tin in its pure form ls seldom used. Tin
plate, commonliy referred to as tln, ls actually stesl or
iron sheats with a coatling of tin., It can be sscured in
various tnickneﬁsws; Toe Co and I, %. are the thicknasses
that are commonly used. IT. X. 38 the thlcker of the two,

| -ﬁtec&)aixas for the sheab mebtel vary with the

materlel, Galvanized irvon and eoppsr are sold In sheets
240 and 30 wide by 7&", U4v and 96" long. Tin plate ls
sold 1n sheabs 20" x 260, 3rass iﬁhﬁold in sheets liv wlde.

The thickness qf sheet metal ls usuelly stated as
6 gaags nuumber; wire lg algo mevgured by gaugs. Ten giuge
i thieker than 30 gauge. Hone sheets are dgseribed by
walght. Copper ls often referred to in thls menner; 10 oz,

copper means copper welghing 10 oz, per square foot,

1lg, ¢. Agheroft and J. se G. Baston, general ghop
work (Toronto: The Maemillun Conpany of Ganade Limlted, &t
Ft. Martints House, 1940), p. Tl
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{(Thin metal up to 18 gauge copper and £0 gauvge brass and
iron cen be cut with bin snips).

THo goauges are in common use: The U. 5. (Undted
Btates) stendard gauge 1s used for fervous (lron) sheets
and wire; the B. & 8. (Brown and gharpe) fLox nonlexrous
metals (copper, brass, aluminum). The U, S ﬁt&ndaxd
gauge has widar slots than the B. & 8. gauge for every geuge
nambar (lable I).lg o

Fox OOHVﬁni@ﬂQ@ in finding the thickness of sheets
& measuring ool called the wire gaups 1s useds It has a
number of Slctﬁ‘axaatly the thicknasss of & particular
pauge. Table I gives the gauge number and thickness in

dacimels of an inch.

IR1pia.
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TABLE X ,
 THICKNESS POR GAUGES 1N DECQIMALS OF AN IWCH

e e b : ” o
e Be Standazxd Broun & Sherpe
Thickness - Iblckness
Gauge pacinals of - paclmals of

HO . an Ingh &1 inoeh

I A R

10 o141 o

12 | 109 | . 053,
14 78 | . .084
16 | . 068 . 051,
16 - ,050 040
50 .08 038
28 - .03 | 085
84 | 025 .02

26 019 016
26 JOL6 SULB
30 LOL8 - L0L0

e Nortamiian h orpeors
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CHAPTER IV
TO0LS AND HQUIPMENT FOR METAL SCULPTURE

Une of the greatest needs in art education ils to
develep in the student the desire to experiment with tools
and mabterisls in order to discover thelr possibilitles ami
Limitatlons. This necssgsary psriod of experimentation
must take plece beiors the student constructs his finlshed
projJect so that the results of the experiments can be put
to betiey use. (A ﬁimilﬁi thought exlsted back In 1919,
when tné Bauhaus wag founded by waltew Gropiasd in the
beiiaf tn&tj&Xpaﬁim&nhation Was mord valuable than pro-
ductlion aﬁ Lirst. ) ﬁuriug the experlments). stuge the
student should aceguire & thorouzh uwnderstanding of tools.
Aecidaﬁtals may be Interestlng, but in order to seek honagt,
genulng work, the tool (such wg the eleotric w@lder)-ﬁnoula
be part of the project, Struppeck® says that sculpture is
a fusion of three elements: Ldea (subject matisr), form
{three~dinmensionasl design), &nd technlcal means (materials

and technlyunes), These slemants are so interrslabsed, the

Lyel ter Groplus, "The Groplus Mjmpoaium," Axts wnd
hArchitecture, #7:81, May, 19562,

Bjules gtrappeck, The Creatlon of geulpbuse (New
York: Henry Holt wund Company, 1908), p. B,




19

ong dependent upbn the other, that thelr true value exists
only when the three are seen as & unib,

fince the value of tools and gquipment cannct be
underesbimated, an investigation has been made of the
agetylene welder, elsctriec welder, snd the goldering ilron;

these are the maln tools consldered in this research.

Ihe oxyscaetylens Waldax; The oxyancetylene (acetylene

ot g&a) waelder was formerly the axymyarm&en blouplpe vhiah
'waﬁ davised by the Amsrican chenlist, Robert Harw,’ nore
than one hundred ysars ago. ‘Ihe only ﬁiff@ranaavwas %h&t
hydrcgen wag burnaed in'ﬁlaca of scatylens. The axynyﬁﬁéa@m
bloupipe fleme was abls to melt platinum at 1?55“'F. ’”na
acetylene toxeﬁvtéday iz used primarily for cutting and
welding. The tschunlgue has advantages of construetion and
modeling--shapes can ba cut from metel shsets, brazed, or
wWelded together and modeled over by fusing blts of matal to
the foym. The process is also practicable ror‘walding

very thin oy light sectlons vhere there ls no great danger
of warping. It 1s slso generally advisable for the weldlng
of smaller sectlons of bronze, brass, alusinum, snd cast

iron, ond for overlaying steel with many of the hard-surisce

O ERRER Mekherson, William Pdward Henderson, sand
George Wineger TFowler, Chemigtry st Work (Boston: Ginn
and Compeny, 1948), De 170,
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alloys. &teel can be cut falrly sagily by the oxyeacetylens
process, Table II and Table 1T, puge 28, glve sufficient
data for reguléting the gos preaauxaﬁ for various thick-
nesses of metals.* Fluxes sare used in weldlng all mebtals
with the exeception of steel. (In welding steel, protection
- from oxygen ls provided by the flame envelope which
excludes the siz.)P By forming & f£ilm about the molten
metal, the flux prevents oxygen from entering the wald and
thus filters out lmpurities. The following @gﬁipm@mt s0d
tools are ndaquabte:

) eylinder af nyhéﬁ, 110 ox 220 eu. [t, cupaclty,

L vylinder of acebtylens, L0O0 opr 230 cu. £t. capacity.

Rote: Oxygen and scetylens ¢yllnders ars loaned,
witbout cherge, wsuelly for a a&ziaﬁ of 30 days,

1 oxygen reguiator.

Eh ft. oxypen hose, 1/4/ ?n. with connectlons,

5 £t. acatylene hoss, 1/& in, with connections,

l Lorch handle.

6 welding tips with mixing chamber, Jjut sizes 0.040,
0, 0465 cz.o-&‘sﬁ,, 0.&3@:&&3, 0,076, and 0,098, The last size
ig useful for heating purposes.

1 cutting toreh.

2 cubtbing tips, sizes L and 2.

1 peir of welding goggles,

1 spark Lightey.

1 wyench for conneebing hoses, regulstors, and
scetylens cylinder velve.®

4iierbert P. Rlgsby snd Chris dareld Gronemen,
Blementexy and fpplied Welding (Milwaukee: The Bruce
Publisning wsmpdmvg 1948}, p. 19,

Origsby and Groneman, Op. Ghbe, ppe H=5.
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Jst, oI
Tip Crifice,
Size ’

icknass
of Hetal,
in inches

AppreoXx., Pressure
at Hegulabors in

ss' P%:f 1351 Eﬁc'
CUX¥ . acet.

Cleaning
Driii
Gizs

APDYCX. CU.

Ft.
of Gas Ussed Per
Hour

(XY Aset.

0.040
0.0465
6.058
0.0635
0.076
6.03C

1/16 to 1/8

1/8 to &/16
3/16 0 1/4
/4 to 3/8
1/8 te 5/8

SIS T N © B
o R Y B I

LI B 4+
S S S

&
iy

™
<
18]
]

o
& o w2
1 ® ® [ ]
SO o
B8R
AVIR B
] » - _
o o o 0 o

o
o
{5
7t
1 ]
L

138

it v g2 T



£ 2o )
L CUTTING

Metal Zize Wo. Oxygen FPressure, é&etylen& fand Cutting
Thickness, of Cutting in Lbs, per Pregsure, in Speed, in In,
in Inches Tip 5G. In. Lbs.s per £q. In. per ¥ine.
3/& 1 30 3 14.5-16.5
1/ 1 40 3 12,0-14,5
3/4 B 40 3 12,0-14.5
1 2 50 3 E.5-11.5
1 1/%8 £ 80 3 6,0=- T.5
2 4 - BO 1G] 5.8~ 70
‘<~

(14
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CThis total weldlng and cubting outflt with the
aceessories will copt approximately $90,00. The weldlng

outfit alone will be about 65,00,

gm; gleckric welder, The devalopment of tha electric
arc or electric w slding, as it is aall@d, has teken pinea
wwhm the last fifty years, the patarzt for the %arbun Are
Progess® having been granted to H, V. Benardos in 1887,
THo y@axﬁ later, the patent for the metallle electrode
process was granted to a M. Goffin., Thres years sarlisx,
in 1886, busle patents on the “"Thomson Reslstance Uelﬁing
Process® wars applied for by chfaS%ox Elihu. Thomson, |
In the lmmediate succasding years little practlcal use was
made of these processes and thelr development was ﬁary 5lou,
Howaver, within the last two decsdes, the application of
glegtrice arc waldiug;pm@eaas\nﬁ& boen remarkebls. This
process ls genarally more ggonomical théﬂ_th& oxyacetylens
procasg. 4t 1ls used for welding metuls such as copper,
aluminun, nickel &llmya; and tungsten, as well as more
commonly used metals, sabout lts only Limitation is the
difficulty of using Lt for welding very small steel parts.
It is a fascinating tool forx obteining texbture ang modeled

gquelities. Mo types of rods are used: bare rod and coated,

?ﬁcbert A. flaxcourt, Flectric Are Welding (Stanford
Unlversity Press, 19%6), p. 1ik.
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or shlelded, re&.a The bare rod was in common use until
recantly; bthe shlelded rod has proved fex saparlor to it.
Bare rod allows nltrogen and oxygen to entery the weld to
form nitrides and oxides, whleh hammfully decrease the
strength of thé welded metel. The coating on the coated rod
provides & gaseous shield which surrounds bhe Jjoint while
the weld ls being msde. Thé rod produces o slug which
covars the weld mebtal end prevents oxidatlion. Table IV snd
Table ?, paLE 97, 1ist the common oxyacetylens and are
welding rods sccording to type, aiza,,curxént range, L1¢
volta, metel thickness, end ase, The following equipment
and accessovies are raeommeﬁé@d:'

1 slectric driven d, ¢, arc velder op Ong 8o Ca
transg faxmgr.

Note; elther machine should heve a rabed capacliy of
150, amps and 25 to 40 volts or more, and should operate
from a 2RO volt power line, An aye welder with a rating
luss than th»s& specliications s not sultable for
&%naral ug

85 ft. 1amg vhe of size Mm. walding cable with
n@&assary lugs.,

1 5280 anp elactrods holder.

1 clamp or plate for @raund gable,

1 head shiseld fory welder, grade 4, shads HNo. 9 lens,

1 hand shileld foy teacher, grads A, shade No. 9 lens.

(4 Ho. 9 lens will effsetively filter all hamful
T8Y8,.)

10 fest of bhreas-wlre, rubbex ingulated, conngtior.
cable with plugs and recepucles for welding m&china.lQ

BRigsby and Groneman, op. ¢it., pe &
E}m&g. ¢ p}{} a «1«(3'“3..1-. |
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sizs, in Kind of petal =
Tyoe of Rod inehes Flamg Thiekusss Use
Bild Stesl 1/15 Feubral  1/16-3/32 Genaral purposs
Gsneral purposs 5/38 3/32-1/8 411 positions
£11 prositlions /& 1/& ap For pipe, straetara¢
5/32 1/8 up steel, stuﬁl Bl%te
3/16 1/4 ap atc.
1/4 1/4 ap
High-Test Steel 1/6 ﬁaatral 1/86 up Used where high-quality
4 nicksl-alley zod 3/18 3416 up welds are desired
211 positicns i/4 1/4 ap Produces gas-tight welds
For welding nickel and
nickel ellcys
Gast Iron 1/8 ¥eutral 1/8 up For welding cest iren
Cast-iron rod 316 ) 1/4 up Flux must be used
Producss sol'l, 1/4 i/4 ap ‘
machinable welds /8 3/& up
Bronze i/16 Hgutzal 1/1641/& For brazing stesl; cast-
/8 1/8 ap ~iron, brass, snd bronzs
/186 i/4 up
1/4 1/4 up
5/16 3/& up
3/8 3/8 ap




TABLE IV {continued}
Size, in Kind of umebsl
Type of Hod inenes Clams Thickness. ijse
Louw-Funing Rro 1/8 Heutral 1/8 ayp An excclleﬂz grags of
B/16 i/4 up bropze used on stsel,
1/4 1/4 uap eorper, and cast iron
5/16 8/186 ap
Aluninam Coats 1/16 S izhily 1/16-1/8 For welding znheels of com-
1/8 acstylsne 1/8 up mon &luminom-elloy
3/16 1/4 uap compositions
1/4 1/4 up
Aluminom Bars 1/16 Slightly 1/16-1/8 For welding slaminam
acetylens 1/ up shestis of commcn sluminum-
1/4 ap aileoy compos itions
1/4 ap Flux aust be ussd
?ﬁcs~'ﬁkn %5 1/16 Sightly 1/18 up Used for copper Joints
Alloy of copper /6 acetylens 1/8 ap seli-fluxing whon used on
and phosphcra &/16 1/4 up gonper Joints
Composite Haxd 1/& Sligntly For harde-surfacing cutting
5/38 acetylens and wearing edges such as
3/16 drilling bits
1/4 Flow shares, sic.
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ize,in  Qurrent Are
Type of Rod Inehes Range Vol Jdse
ﬁﬁﬁﬁlﬁ Sheel i/ 701285 25 5/83-3/16 Gsneral purpose ulth
Reverse polarity 5/32 S0-160 27 1/6 ap d. ¢. carrent
Ge Co on&w /16 125=-240 28 3/16 up Bast for vertical and
-yg*u¢& sd are /53 180-275 z8 1S4 ap overhsad use
415 positicns i/4 180-328 20 - 1/4 up 8/33% bast for zensrel
: ' gse
#Mild steel 1/16 20-60 18 1/%28-1/8  Gesnsral purp with
Stralgnt polarity 3/328 25-85 20 1/16=-1/8 GeCe OF a,c. euxzek%
~g.c. 6r G.C. 1/8 70-188 24 1/6-3/16 Recommended for
511 positions 5/38 SC-170 26 1/& ap thin mebal uwhere
3/16  12C-285 2 3/16 ap joint fit ie voor
1/4 175-350 30 1/4 ap
¥iid Steel 1/8 70-125 25 1/8=3/16 Fillet wslds with a.c.
Straignt polarity L/32 &C=-160 27 1/8 ap cr d.e., current
8,Ce OF (a4Cos 3715 130-880 26 53/16 up - Flat position only
Flat position 1/4 2EE-375 30 1/4 up Frodaces smooth
only head with low splaticxy
. and sleg loss
High-Tenslle Stesl 1/8 75-130 28 1/6-3/16  General purpose wibh
Reverse polaxity  5/32 S0-178 27 1/8 ap d.0, current only
de.C. ORLY /16 140225 26 %/16 up For welding nigh-tensils
shieldsd are /32 1606-27C 28 1/4 ap steels under 30%
411 positions 1/4 180-385 30 i/4 up garbon, and low-carbon

nickle steels g o

foocae e e s
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TARPLE ¥ {(continusd)

2ize, in Current are Hetal
Type of Rod Inches Bange Volts  Thickness Use
Aigh-Tensile Stesl 3/16 180-230 30 1/4 up ¥iat position with a.e.
Dgep groove jolnis 1/4 Z00-360 35 1/4 uyp Gr d.C. currant
Reverse polarilty a Por velding high-ten-
H.Ce CT 8.Co gile steels such 38
Flat positicn only pressure vagsels
ILight-Gauge Stsel  3/&2 45=60 20  Sheet zauge® General purpose with
Straight polarity 25-50 &G 16 G.C. OF 8,8, currsnt
8eCy OF GeCo 50-45 1& 1o 411 positions vhsre

A1 vositicns

¥ild gisel
Shieldad arc
8eCe OF G.Co
All positions

stainiess Stesl
Snislfed axc
Giole OF (eCo

Rgverse polarity
411 positions

B0=40

25-85

43185

75-19C
100-240

170-365

10=-40
20-55
30~70
5C-100
75-130
9B=-165
180-225

16
16
18
24
26

ot
e

20

S/ 3B8=3/LE
1/8 up
3/16 uap
3/16 ap
1/4 up

1/16-3/3%2
1/16-1/8
3/38-3/18
- 1/8 op
1/8 ap
3/18 ap
i/4 uap

jednt 1t is poor
Very thin metal

General paiplse &.C.
CY G.C. current

a1l positions

Espeeclslly sdapbsed
to transfo.mer-type
welds

Fore

1

For welling 18«8
stainless steel in
all pesisions

Bely ©F eoCs
Teverse polarivy

LT ST VR



size,
T ey g Eem
LTICREs

Carrend

' Bange

e
HMetal

P & T .
Thickness

. Reverse polarlty
: é}.ccv Ci’ﬁ.ﬁ? )

Flat welding only

-y

i
23

avy coated

Bronze
Reverse polarlly

Geco only
gavy costed

5

/8

1/6
5/3%2
2/16
1/4

1/8
5/%%

3/16

&0-1060

45-185
60-170
§5~535

1825-360

50=-128
T0-170
S0~-3520

20
A
24
el

00
ARG

i/8 o

1/8 up

2
1/8 up
3/16 op

1/4 up

1/8 up
1/& ap
3/16 up

Fiat position only ,

Hard Surfacing /8 T0-110 22 1/8 uap
Snislided are 538 100-180 24 1/8 ap
Reverss polsribty  5/16 15C=-228 28 3/16 up
d.0es oORLY 1i/4 225-350 &0 1/4 ap
Filat position

Cast iron

works bebier wiih 4.C.
Beoads are run inter-
mittently so work
will not bezcome heated

Jan be used with slsagc-
tx¥ie or oxyscetylene
torches '

& B% slilicen rod pro-
duces sitronzest weld

G.C, Only when used
wikth azxc

For welding bronzs,
Drass, &nG copper

For nard-suriacing
worn pards BV
produces best welds
vhen welded in flat
‘position
Modsrats resisltanece
o shock snd abrasicn

i
i

g
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Zize, in  Qurrent EXIC etal ‘
Iacnes . pangs Yoits  Thieckness yse

Type of Red

3/32-1/&  For hard-surfacing

Teel surfecing A/BE 30-65 16
Shielded arc 1/8 65100 28 i/8 ap cutiing edges whers
Reverse polarity  5/32 S0=-160 24 . 1/& up shoek is sancounbtsred
d.¢. only ' /16 125-300 & 3/16 up Fiat pesition

progucss bsst weld

0e
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Folloving ls a list of some are welders sold on the

market:

wagtinghouse iaxe Waelder, approximate cost, $860.00

Z95-4upe. 230~volt AC Model, UL approved:; msets NEMA
gpecifications, For heavy-dubty garage repaly wonlk,
gonstructlon use ox light Industrial Jobs., Welds metal
from 1/16 in. to heavy plate; euts up 4o 1/2 in. Jobs,

Uses electredes up to 1/4 in, 30 heats from 20 to
286 amps. 204 duty eyecls. Use on 280-240-volt, single-
vhase, 60-cycle AC. Moximum line draw 65 saps.; open
- alreult volts 65; are volts 30; power factor corrected

~to 609, Maximum power used 9.0 kilowetts., De-lon
elrcult bresker protects welder from overlosds. steel
cane 34 3/8 x 81 /8 x 19 1/8 in. on 10~in. steel
sheels. Inecludes: 1l6-10t, J-conductor prim&rg cable,
Jheprong plug and receptacle; two 16 ft, welding cablaesg;
glectrode holder ) helmet; brush; welght 380 1lbs.

Westionghouse L&0-AMP fre Weldex approximgie cost,
$185,00 180~amp,. B30-Volt AC Model. UL approved.
Walds 20 gauge sheet metal to hsavy plats; cuts up to
B/16-1in. plate, For garsge wark? light construction
ugg, stec, 20 heats ranging from 20 to 180 ampss Uses
alectrodey up to 3/16 ins 204 duty cycle., VUse on S80-
240 volt, single~phase, 60 cycla AQ. Heeals HEA ond
WiMa speclfications. Maxlmam line draw 33 amps,;
open elreult volts 65 arye volts 253 powsy faebox
correctad to THz. Maximum power usad 8,3 kllowatis.
Bullb-in de-lon eircuit breaker protects weldex from
steel case B8Y x 17 1/2 x 12 1/8 in. on steel vheels.
Includes; 8~I't, S-conductor primary eable, plug,
receptacle; two 1lZ2-1t, welding cables; sane accessories
ag above; waelght 190 lbs,

POUR-KRAFT AC WOLDER, Approxlmate cost §50.,0U0, UL
approved portable BOw~sup. veldaer for work in home or
shop, welkd 1/38 to 1/8 in, stesl, cut up to 5/38-in.
sneat metal, Use wlth arce toreh to braze galvanized
sheat nmetal, and to sweabt solder. Operates on 110-18
volts AC wlth 20 to 30 amp. fuse, No maintenance ox

(R, 1

WA

5.30.5 ¥ ppo 76&3"‘“9»

Ilgpring ond pummer, ponbgomery werd (Gakland:
B15S) ' ,
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ad justments nesded, 4 heats ranging from 35 to HO amps.
Glvaes complete sheet metal range. Cluss "BY spun glass
Insalation prevents overheating and insurss. ep@r&box
pafety, Hondy on-off switeh, hendle.  Power factor
corracted to TBg--reduces installatlon and power costs.
207 duty cyeclesy Ineludes: 6 ft. rubbexr cordj 9 b,
alectrode gabls und Insulated holder; ground cable,
clamp; helmet with protective lens; covar lens; 1 lb.
of a/&é in. electrodes; 1 1lb. of w/oﬁ in, hr&mjug

rods; © carbons; jar ci easy to strike poveder. Slze
ovarall: 9 1/4 x 8 1/4 2 9 1/4 in. Plugs into any
110<120 volt recepbacle, With & prong plug, and
adapter foy use with standerd outlets, Welght 48 lbs,.

o A00-BH P, "“*Lrwwhdbm“ Approximate cost $LOB .00,
FPoup~kralt 115 or 230 volt Arc Weldex. 100 Amp. welder
desipgned for both at gelfuweldt procéess and conventional
welding. Selfveld proeess, developed by Lincoln
Gleatric Co., simplifies arce weld ing, gpeclal vmatehw
head" electrode is placed on workpiece, sterting switeh
pregsed, are forms sutomstically. Ad justable leg on
holdear k@@p& rod at correct sngle. velds anytiilng from
80 ga. sheet metal to heavy plabe. wix taps at 10 amp,
intervels~-yange of 60 10 100 amps. 20% duty Cyclea.
Maximam open aircuiﬁ 0 voltas. Tor 110~1*0 ox £20-240
volt single pﬁusa 60 eycle AC. Use 40 amp. fuse for
110-180 v or 80 amp. for BE0-840 v. Uses rods to 1/8-
im. Glam. NEmM&, UL approved. Slze 18 x 9 x 14 in, with

3 £, almet¢wda cable holder; 7-ft. ground cabln, elamp,
hun& shieldy 3 lbg,ds

| fhe soldering iron., The soldering lron ls the most
convanient &ﬁd'ﬁﬂ%%ﬁ@ﬁﬁ method of Jolning metals. It plugs
into any 110-120 volt wall plug. The cost ranges from
%l.%@ to #15%,00, and the more expensive trigsger typs irons
will heat up instantly.

121p4d., p. 769.




In the process of sof't g@ldeying,lafa 50-80 solder
(50 tin and 50 lead) in 1/8 ineh wire forms, melting at
401° ¥,, ls recommended, A commercial soldering pasta,
gold undey the nawe of "Lotan," is récémm@n@ﬁd for iron-
work, The {lux, recommended fox all«xeunﬁ'uﬁility, ls an
smmoniam chlorlide prepavation commonly sold us “ﬁﬂlé@@iﬂ%
salts." Soldering puste snd zlne chloride may be used on
copper, brass, and tln, tallow on lend, end aydroenlaric
acld on zinc. ‘The function of the flux is to kasp the
matals clean. MNetals are solderad by maaﬁs of alloys of
lovier melting polnt. The soldering matals fusa wibh the
sdjolning molecules in the metals soldered L€ thelr
~gntrarces 1s wnohstructed. Head sources may be used from a
Bansen harnery, alcohol 1&mp; or & go8 btoreh.

Gold, platinum, sand silver solders are expensive
but may be raaammamﬂmavfer gertalin types bf work where
stbronger Jjoints may be needed, wildberg Brothers, a
smalting end yefining company, hove gel up tables for 4014,
platinum, and 5ilv%r soldars (Tables VI, Viﬁ,‘@%ge 35, and

Vill, pege 1'3#5).‘]"’3t

% o
135, ¥, Blek, Artxst;a fetaluork (Milvaukes: The
¥rage Publishing COmpany, Lo40J)y Phe TR=T75,

14,
[/, 19

Lldberg Brothers, precious Mebals (Sen Francisco:
W )e ppe 6, 10, Bnd Ll.




PABLE VI
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GULL SULLERG “
o —_— —— - -fme,gwmmg
Approxlumate

Gual ity color maltimg Paint Heeammanaed far Use uitn*
i & Yellow 121097, & Kts Yellow Gold
A0 Yellow 12269, 10 Kt, Yellow Gold

10 Wnlte 1260%F, 10 Kt, Wnite Gold

10 Green 1300°F., 10 Kt. Green Gold

#10 Herd  Yellow 1285°F, 10 Kt. Yellow Gold (new

. . Work)

.8 Yellow 1860°F, 12 K&, Yellow Gold

14 Yellow 1380°F, 14 Kt. Yellow (old

#14 viaite 12809F, 14 Kt. ¥nite Gold

A Graen 1320%F, 14 Kt..Green Gold

14 fed 15%0°%F, 14 Kt. Red and Yink Gold
#14 Herd  Yellow 1650°F, 14 Kt. Yellow Gold (%aw#\
18 White 1800°F, 18 Kt. Yellow Gold o
118 White 1550°0, 18 Kt. White Cold

/18 Welding white 160097, 18 Kt. White Gold Welding
i 18 Kb, wWhite Gold
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TABLE VIL

PLATINUM SOLDERS®

—— .

Approximate
Grade Type _ Melting Polnt
#1100 ol 16339?,
#1200 Madium 17629%.
#1300 Mmediun Herd | 16517,
#1400 Haxd 2080%,
#1500 . Extra Haxd | 2287 F
1600 Speclal Welding | 2B76°F .
40 Welding Rxtra Hexd 2975w,
%1 Valdling Hexd | 2025°F,
HE gelding Mediom Haxd , 5900%%,
45 - Yelding Medium - 2875°F,

"Bupplied ln one duwt, pleces or bulk strips. Ballk strlips In
quantitles of one ounce arye gold at e price thet makes a
substantial saving.

ot it e g Al e e O e 4l AP o et R PR -t Mo Yot SR it gt
*Wildberg Brothers, k‘mamus Hetals ( San Franclseo:
43'14?'10‘7 le h.))g Pe 10,
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TABLE VILI
BILVER SOLDERg ¥

e e ey

: Approximate :
Usa Grade Form Melting Polnt - Color
Hexyd First #1 Sheet and . 1485 deg. ¥. allver
Soldering Form S wWhite
Silver Jewelry #3 Sheet and 1876 deg, ¥, silver

Form Whits
Silver, Copper, 4 Filings 1355 deg. I Silver
Monel, Nickel Wnite
Gacond Soldering #96 Sheet and 1340 dege Fe Yallow

Wire White
Low Fusing #l4  sheat, Wire 1150 deg. P,  Dull
Sagond goldeying Filings Whilte

, wi{qberm brrtnmra, Pr ciwua mgtals (‘ﬁn vwaacigao:
Aﬂqﬂj; guh), }»u 1. :
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Other methods. There are other methods of welding

whieh are Infrequently used, They asre the therwlt procegs,
gleetric reslstonce welding, and forge weldlng, TForge
walding 1s not a fuslon process becausg pressurs &s well as

heat is used,

Forging snd hot forming.t® Meny school shops have a
forge whlch conslsts of 8 hearth, tuyere (flre pot), hand
blower, and hood, The fuel is coal. Hob forging has a
twofold purpose; One is shaplng of matal, and the othey
is the development of texturs (modellng), Texture is often
ugad on commercisl lron to overcome Llts raw and cold
EPPBUTENCE .

2ince lron reslats the effort to change its form,
it een be brought up to a bright red heat (about 1800° p,)
and mede plastle undaer a hammer. This gives 1% mallsabillity
8o that 1t can be pounded oy bent into seulptural forms,

' Torging ls an snelent method used for sculpture ox
modeling, and shops are uslng this process for metalwork,
The student projects arg everytning Lfrom door knockers to
medievel brackets for llghts or plants. 4 pattern or blus

print with all the dimensions ls often furnlshed,

18:1ck, op. clbe, pp. 50-GL.




Knowledge of the tools snd the understanding of pattern
readling are necessary ln preparing one for & tyade, hut
it should be polnted out that & student needs to be given
opportunity to embody his oun design in the projects he
makaes, . L. Wrlght says, in parg,
s+ « but outside mechanical genius for mere contplv-

ance, we arg not good workmen, nor, bsyond adventitious

or propitlous respect for property, ave we good cltlzens

ag we should be, nor are ve artists st alls We are

ohe &@nd &ll% conselougly or unceonsclously, mastered by

i

ouy fasecinating automalbic implements, using them as
substitutes for tools.l® |

Annealing (saftanxng).l?, When steel is forged the

hesting and forging process disturbs the structure of the
méﬁal, which may resualt in the metal cr&akiﬁg 0r brseaking.
The structure of the metal muy\ba restored by anneallng.
The annealing rroeesy fox $%§ﬁl’i$ te heat Lt to é dull red
S and cover 1t with hydrated lime for an overnight period.
Copper and braés are also annealed 80 that they nmay
be formed or besten. Ges flame or forge fire should heat

the metal antil it 1s a feint red; then the metsl should be

16prank Iloyd wright, The Future of Architecture
(New York: Horlzon Prsss, 18538), D 75,

vork (Toronto: The Meemillan Company of Canedd 1Limit

170, ¢. asheroft and J. A. G. Esston, General Shop
: ad, 8b
Gt. Martints douse, 1940), p. 1B6,
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plﬁnged into & plokling solution. This plckle acts wg a
cleansing aegent Lo loosen the scale or oxlde on the metal,
whieh then should be rvemoved by buffing or rubbing uwith
steel wool. Ths plckle consists of a gallon of clean vabaer
~and & tablespoon of sulphuric acld; tha'piexle must be kept

in & non-metallic ¢ontainer, o

Balety pxaeticagé;g Before & student begins to work

with the different msethods, he should reallze the
necaesslty of developing habits of safety and care in the
uge of tools, Adolescents are apt to be cereless, and this
carelesgness may resuld In pemmanent injury to the workar
to someone else, or domage to the squipment,

The following proceGures and safety rules are
concerned particulaply with the use of oxyagetylene equip~
ment. Axe walding equipment does not involveé as meny

problenms,

Procedure foy sebbing up an oxyscebylene unlt.

1. Remove the valve caps from the oxygen snd
agatylene cylindexrs., These caps prevant damsge to the
valvas, .

lﬁlbi{%., Do 9&0

19ﬁigsby and Groneman, oOP. 8ltsy Ps Lbe
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e Open the valves slightly, then close them
guiekly., Thig blous avay any Torelgn matter whileh nay
have collected in the regulator seat of the gylinder
valve, , , .

G, Attach the oxygen and scetylene regulators bto
the valves on thely respeebive oylinders ag well &g
the outgoing pressure to the hoss lines. The oxygen
ragulatoy has o mels adepter wlth a female nut which
nas & plght-nand thread; the acetylens regalabor has &
male adapber with & femble nut whieh has a left-hand
bhread. Thls prevents interchanging the regulators.

4. Test the regulator lfasténlng for pogslible lauks
by applying soap suds around the Jolnts. If wny zas
is escaplng 1t way be necessary o yemove the regulator
and Lo reo-examine the seat for possible forelgn matiex.

$. Attech the oxygsn hose, which is always green,
to bhe oxygen regulator., Note that the nat on the
Oxygen hose has a rlght-hand thread.

-6, Atbach the scetylene hose, which ls aluays red,
to the agetylene ragulator. Note that this atiach-
ment has a left<hand thread,

- Te Pest both hoge connections for any possible
deaks. The conneetlons should be made sscure by
tlghtening with a wrench, '

&. Fasben the toreh handle to bobh hoses. The
proper conneetions for the respective hoses may be
ldentiiled on the Yorych handle by (1) colox (grasn for
oxygen and rad for acetylens); (2) the nome of the gas,
acetylene and oxygeny whieh i stamped on the handle;
or (o) the typs ol threads, right-hand for oxygen and
left-hond for acetylens. ‘fhe connsetlons must be mads
securs by btigbtening with & vrench. Do not use pliers
for this assembly because the working surlace of the
nut may be InJjured.

9. Gonnset the mixing head snd tip Lo the toreh
handle, Tighten this connection by hand hecause it 1s
often necessary to chenge the mizlng heads and tips
for different Jobs. [hese connectlonsg hove ground |
joints which, 1f properly tightened, will not leak,%0

807bid., vp. 1729,
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Procedure for regulat

s the £O8 PLegsurg.

1. ¢ ompietalJ loosan the adjusting screw on the
oxyﬁan r@gulatur.

S« Open the oxygen valve slowly untdl it ls come
pletely open. I Gthe regulator and valve are opened
in this order, lesking of the valve packing will be
prevented, With a nomeal room temperature of 70° p,,
the high~pressure gauge of the regulatoy will reglster
approximataly £100 1b.

&, Tlghten the adjusting screw on the regulator
untlil the desired working pressure ls reglstared on the
lovwepressure guguge, Seecure bthe proper working
preseure desired from Table II, page &l.

4, Loosen the adjusting sorew on the acetylens
regulator, )

H. Onen the acebylens cylinder valve about 5/4 of a
turn. If the ¢ylindey is full, the high-pressure
gauge of the regulator will reglster about Z60 1lb.

Pe 8o Lo

6., Tighten the adjusting screw on the regulator ‘
untill the desired vorking pressure is obtained. Refeyx
to Table II for the correct pressure. The pressure
should never be allowed to go mbove 15 1lb. pes.d.; 1t
will be obaarvad that most avetylene laww;xasﬁara
geuges hove o danger merk at thisg point.%

procedure for lighting and zdjusting the tozsh.

1. Open the secetylene vavle on the torch 1/4 of &
turn and lgnlbe the gas at the tip of the toreh, pre~
ferably uslng a spark lighter. For tip sizes refex
te Table I, page Bl.

Ze AdJust the acetyvlsng valve until the flame bumns
glosn and strong and glves off a minlwan amount of
smoke, Usually the correct adjustment fox the acet-
ylena valve is the polnt Just before the flame baeglns

“lipia., pp. 19-20.
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ﬁ@ leave the tlp; the flame should not separate from
the tip.

4 Qpen the oxygen valve on the torgh slowly. As
the smount of oxygen 15 lncreamsed, the flame will be-
-gome shorber and will turn a blulsh color: Continue to
opan the oxygen valve until the last trace of green,
unburned acetylene disappesrs from the blue cone at the
end of the tip. Figure 2, puge 18, illustrates correct
flame adjustment, It also shows what occurs when
gxcesslve acetylene or oxygen 1g present and the effect
of various flames on the wald, <~

Progedure for shuatting off the torch.

- 1. Close the acetylens valve on the toreh to |
axtingulsh the flame, 7This clears the toreh and tip of
combustible gases,

Lo Tarn off the oxygen valvs on the torch.
3. Shut off both cylinder valves,

4, Welease the pressure in the hose by allowing gas
to gscape through the toreh. :

5, Loosen the regulator adjusbing sereus,

. B,y If desired, the torch and tip may be disossembled .o

rrocedure for oxyacetylene welding with the use of

welding xod.

1, Light the torch and sdjust for a neutral flame as
explaingd ln procedure Lor llighting and adjusting the
toreh, Refer to Table LI, page 21, for proper gauge
PLessures.

if"ﬁel.bidn 3 PPe aleidis

St A

A, . o
- ébiﬂ oy Je Bie

T AT PR TR T




43

3e Hold the flams practlcally stationary ab the
polat vhere the weld 13 to begln unbtll the metsl ls
brought to a meliing pelnt, or when the mebal beneath
the tip bscomes thoroughly fluid. : :

Ge Place the welding rod in thae esnter of the molten
DOOL e - : 5

4. Procesd to weld the.gesm or joint describlng
semi-circles with the toryeh sround the rod (Flgure 3).
Hove the rod back snd foxth to distribute the netal
gvenly. JIt should ba noted that the base metal mast
always be kept molten, In cass of en axcesslive amount
of metal, remove the welding rod.

If the rod lg kept in the genter of the molten
waterial duxing the weldlnyg process, 1little elfort will
be required to manipulate it, PBut 1 the yod is moved
bo the edge of the pool, 1t will stick 1n the soldi-
Lying metal,

Faslon will be veyy poor 1f the rod, on the othey
hand, doss not touch the vwork, Thus the metal is
alloved to drop on the work, exposing it to atmospheric
contamination, 4

Procgdure fox cubbing metel by the oxyacetylene

1, Light the toreh and adjust for s neutral flume as
explalned in Plgure 2, page 18,

e Hold the toreh with the point about 1/16 in. Lrom
the vwork and prehesat the metal at the point wheare the
catting Lla to begin,

da Opan the high~pressare oxygen valve all the way.
The eut will begin instantly.

4. Move the toreh at & uniform rate of speed zlong
the ceutting line. Thin matsrlals naturally are cut
mora rapidly than heavy maberlals-<the catbing spesd of

e o
B1pld., ppe BT-Gb.
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FIGURE 3

WEAVING PLTH OF THE TORCH
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travel csn be determined by practice on metals of
different thicknesses. 1L the toreh is moved oo
slowly, the sdges of the metal will be overheated, snd
an excessive asmount of slag will scoamalate, uit@n
thls slag and netel will fuse,

The angle at which the tip ls held in relation to
the work depends upon the thicknass of the material:
for cutting ﬁhim matal 1/6 in. thiek, the tip should
be inclined 20° to the hoxizontal and pointed in the
direcetion of travel., For thicker materisl, the tip
ils lnelined touwnrds the perpendicular; it is held at
right engles to the work for cubting %gtﬂriax L/% Lne
ox more in thickness (see Flgure 4).9

Checkllst for exeminetion of primery and secondary

eqnn@etiona to an arc- elding maenine.

L. Sge that ths leads from the primary clreuit of
the welding machine are securely fastened both on the
terminals and on the mole pluge

Ze Have the electrician checl to see that the m&in
eireult in the building 1s not overloadsd.

Ge Be sure that the proper size fuse is used in
connection with the wachine sg requlrsed by the manuw
facturer 's speciflontions,

4, The weldlng unlt should be tasted by the Leacher
or welder in the presence of the electrician to make
sure that the secondary clirouit of the machine has baen
proparly connseted snd that the mechine functions
propexly.

H. Afbter the teacher and elsotrician have chechked
the unlt with the manafacturer's spescliflceations, this
material should be pggtaﬁ or fagtened In a readlly
nacaessible location.”

“O1p1d,, pp. B0-Bl.
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CUTTING TIP ———=

, KERF

&‘&&é& ~—— MOLTEN SLAG

FIGURE 4

ANGLE OT" CUTTING TORCH FOR CUTTING HEAVY STOCK
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Procedure for src welding on flab metal.

1, Seleot the aelegtrode, A /3% in. electrode ls
most sultable f'or practlcs work. For speelfic Jobs,
consult Table V, pages w7-3%0, for rod silzes.

%, Pluce the uncovered, oy bars, end of the elee~
trode in the electrode holdexr. Ses that the conneation
is sacure, Lot :

&, Turn on the swltch.

4. Poisa the electrode directly above the point
whera the weld is to starxt; it should be pervendlenlay
to the work, ' .

G, PUll the face shield down over the eyes.

6, Make conbact betwaen the elsctrode and the work,

To make contact, ox "sbrilks an are,* use & silghtly
elireular, scratehing movement, 48 goon ag contaet Is

- made snd the current beglns to flow,; ralse the alecw

“trode from the plate, or work, & distanceegqual to the
diamgber of the elsetrode (o 5/38 in. Lor this ’
practice), This distance is called the are length, end
for sound welds, it 15 essential that the proper arc
length be mainbtained.

The operator can easlily determine the correct are
lengbth by observing the charscteristics of the are, If
the are ls too long, as the mebal melts Lrom the end of
the elesctrode 1t will form small drops and pass through
the axc stream in this mennery. Hxcessive splatter and
peoy fuslon result., This conditlon ls corvected by
shortening the length of the arc.

7. Yove the elesctrode slowly and svenly to deposit

the metal along the line of weld, If the rate of traval

is too fagt, sufficlent mebtal will not be deposited; if
it is too slow, the bulld-up will be sexcsssive, and the
wald will be rough and unsven. 4 14-in. electrode will
produce from & to 10 in, of slingle~-bead weld,

than welding a Joint follow the above procedure; howe
gvar, oscillube the slectrode from side to slde scross
the Jolnt to insure perfect fuslon of adjoining edges
(588 Flgure 3, pegs 44),.
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Wtienever 1t 1s necessary, becmuse of the thmcknes»

of the material and the depun of the groove to make

more than one pass or laysr or complete the weld, slag

should be thoroughly e¢lesned with a chipping hammer

igﬁ % wire brugh bgfor@ the &uaaaading passes, or
yers, are mede.”

It is impaztmnt that Lha toels, medls, and mroeassaw
f£it the age levels and parviculsy sbilltles of the students.
o t&sk should be glven nhaﬁ ls beyond student compra«
henslon or ability. 'The adolegesnt wWilll often demand
resisting materlals (like metal) because they challenge
nis intelllsence and consame his abundant energy.

Stadents of ﬁne 3ama ehronoleglosl age may dlifey
widely in srtistle development. An sdolescent of Lliteen
may have the creative sge of a child of six. (Yhe photo~
graphs of student projscts used in this research are ape
grouplngs from thirteen to eighteen yesrs and mey illug-
trate thig meaning of creative age.) Some have the -
ereatlive impulse so inhiblted through negleet ox adverse
treining that they may not respond to any media., gince so

wide a runge of medis 1s necessary for contimulng the
motivatlon of adolescents and since the use ol metal ag
shown throughout this dtudy is fslatively new, it is falt
that one more approach ls now svallable to the herried

teachar of srts and crafts,

BTold., pp. 86-006
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CHAPTER V
TECHNIQUES AND RESULTS OF HIGH SCHOOL STUDENTS' PROJECTS

Wi th regard to use of teahniqueﬁ; Goethe remarked,

In the limitatlon the m&ster vevesls himself. The

most economical use of technlgue and thelr application

wlll he the begt, The most definlte use of them will
be the most direet, oubtspoken, and foxeeful.

In developing a unlt of study, the alm was to
experiment first with copper or soft irvon wire bﬁPBQS@,

whenevey anyone pleks up a plece of wire, it 1s usually

. bent by him in many directions in a non-objective way,

which is similar to the results galned when o psrson
doodles witn a pencil on paper. The possib&llti@s of wire
are often dlscoverad in thls way, and the traiﬁing méy
gventually be dlrected toward sensory experlences, enrich-
ment of emotlonal values, and the development of thought.
This experlence also allows tha individual to explore
eregatlively, or ima@inativély, wﬁila perfecting his object-~
in opposition to the traditional process of stereotyped and
stllted mechanical bluepﬁimt»fellewing off plans set up by
obhers., Flgure 6 ils an outcoms of tuwlstlng and bending

adpper wire. The student has intinated that he wrestled

. lviktor Lowenfeld, Creative and Mental Growbh (Wew
Yorks The Maomillen Compeny, TEES, Py BT
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FIGURE 5

TFE WRESTLERS (COPPER WIRLE SCULITURE)
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vith ﬁha wire and ended with “fhe Wrestlers." Jane
Gehring® has teught deslgn by combining wire and cast
shadows. Filgure 6 1s a photograph of a shadow of‘Figura 1
("wire Pn;mv), page 55, in which a pattern is dlsplayed with
@“s@nse of'deﬁign that ls as Inberesting as the ebjaat‘thaﬁ
was casting the shadow, |

Wilre hes its uses in contonr drawings.
In contour drawing, form is-carafally studied.

' Contcur diffars froﬁ éutlin@; an outline ls thought of as &
dlagrem vy gilhowette, flat end two dlmenslonal., Contour
hes & thxée dim@nsionalvquality; that is, 1t lndicates the
thickness os well es the length and uwildth of the fomm it
surrounds. IWit@ nay . serve asg an aid bacaase it helps the
student visuallze the quality of the third dimension. The
sye moves slowly ulong the cutline or edge of the objeet
while the hend holding ths pencil drauws ths obsexrved outline.
burlng thils praqesé, the sye doss not watch the pencil as it
moves but attempts to kKeap in co-ordination as the abgadt
ig belng studled. Tha valug of this is that the experlence
of touch is combinsd with sight; also, hand and eye coordin~

)

atlon ls developed. Proportlons will btake care of themselves

“Jene Gehring, "Dynamlec Deslgn from Wire and Shedovsg,”
sehool Arbs, 50:125, December, 1950, :
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TIGURE 6

SHADOW STUDY OF "WIRL FORM®




FIGURE 7

WIRE FORM (
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in time and a c¢lear, strong line is achieved rather than an
unsure, scratehy line, Kiman Nicolaldes® iLlustrabas a
contour drawing with twa appias in Figure ﬁ. Flgurg 9,
page 56, doas not Lllustrate contour drawings becanse the
line follows the sye and not the sense of touch. -Fi@ura 1&,
page 57 ("The Honkey") and Figure 11, page 58 (+Discusg
Throwerw) are suggestive of a contour draﬂiﬂg ﬁﬁk@m from
the three dlmensional wi&a project, aaldar‘a wire
seulpture called "The Hostaess® (Fiaura 18, page 09),
might be descrlbed as a line drawing In thres dimensions,
for here the line actually carves and ﬂafiﬂe&yspéee.

In Figure 13, page 60 ("Aéﬁion") end Flgure 14,
page 61 ("The Runner") the copper wixé figuﬁas may be
rél&tﬁﬁ to a gestur@mdr&wing. Gesture drawings are made
in accordance with what the object is doing and not with
what 1t looks like ﬂor’whatvit is. In this type of &rawing,
the artist feels the movement of the whole form in his body
and 1s ¢losely related to the actual experlence. Figure 19,

page 6%, illustrates s gesture draming.5 The goppar wire,

Siimon filcolaldes, The Natural Way to Draw (Boston:
Houghton, MALLLin Gowpany, L941), D Lo

4pay rFaulkner, Rdwin Zlegfeld, and Gerald H11l, Arb

-—m

Poday (New York: Henry Holt and Company, 1949), p. Laﬁ.

5{\]’1‘301&1{1&53 CDe ’Q;L&-' Po 16,




FIGURE 8

NICOLATDES CONTOUR DRAWING
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FIGURE 9

NICOLAIDEZ DRAVING
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MIGURE 11 .

DISCUS THROVER (TROYT WIRE)
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FIGURE 13 g

ACTION (COPPEZR WIRS)
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FICURE 14

THE FUNNER (TRON WIRE)
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NICOLATID

FIGURE 15

B3 GESTURE

DRAWING
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being soft and pliable, can be worked into any shape and
form, glving the student the freedom of working with thils
unique physical churacteristic of the maberial. The
results of these crsatlive projects and thelr desisgn veluss
are important snd should not be separated from the indivie
dual and his psychol@gidal needs, For Gehring's type of
pxmjeats,‘tha only tools necessary are & pailr of pliers
and a soliering iron. This simplifiss the uge of copﬁex
wlre as & materlal for problem-solving in the classroom,

in & s@quenée ol problems, heavier wire‘m@ghgacam@
next, In Flgure 16 ("Wire Wondex») thg piiér w%ﬁ thé only
tool used awi the materi@l vwas baling wire scrapse.. |
Figure 17, page 65 ("The Ogtrich") hes a welding rod for its
legs and silver sclder to hold the legs anl body together.
An scetyleane torch was used to maelt the silver solder (hard
80ldexr). ‘othar joints have been joined with soft lead
lsoldex. This is an exsmple in which soft solder was not
Strong gnough for some of the Joints raequired and & combina~
tidn of solders became necessary. The basic structure ls
aﬁvioaﬁly brought out with a sense of designvthat ls
inﬁéraaﬁing and humorous.

Since the wire was purchased at an axmy surplus
gtore for schools, the very small cost hag provided the

students opportunity to engage in a meaningiul., enjoyable,




MTGURL 16

WIRLE VONDER (BoLING WIRE)
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TFIGURE 17

THE OSTRICII (STEEL WIRE AND IRON ROD)
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ereative, and informative experlence, Mildred wnittakera
hags experimented in the classroom with wire wall plaques
for decorationg. 8he has used cost hangers and although
the designs ere two dimensional, the vwork is vacked by the
understandlong of the nedivm-~its possibilities, limitations,
and further applied uﬁaé. "

To carry bthese experiments farther, Aana Peuk and
Margereb Mitzit7 have used ¢repe paper, construction papsr,
¢loth, and yarn with wire sculpture. The project was
introduced in the third grade. The possibllity of coire~
lating art with nature study ls mentloned in this work.

(In order to stay within the limits of our study, the
examples used in this resesrch will be mainly cénéaimeﬁ
with metal in order to minimize the distracting elewents,)
tome of the more interesting work has been carried
on at University ﬂigh Behool, State Unlversity of Towa.
Frank wachowlak and Doris Xordy8 h&ve d@VaiQpﬁﬁ provlems

using sorap metal. They have discovered these projects to

5M11arad Wnlttaker, "Coab Hongers and High School
Art," fichool Arts, H4;38-03, Deceuber, 19064,

Tanna E, Pauk and Margareb S. Mitzit, “deklng Wire
Birds," gehool Arts, ©4:00-37, June, 1985,

SFrank Wachowlak end Dorls Yordy, "serap letel
feulpture," Sehool Arbs, 51:184-85, February, 1952.

U PN B
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be challenglng and rewarding., HRveryone in class achisved a
new respect for materials and a reslization that beauty can
be found in orxdinaxy things. Again, the limitations
absérvablﬁ in thelr work were typleal of the restricted
slzes of the finlshed projects. 7The tool used was a
soldering lron which has rather low heating capacity. If
a welding ocutflt had been available, the oreative aspects
of the problem assignaﬂ vould have been multiplied. C(Close-
up photos have bgqy taken to shouw the two methods. Filgure
1é s a salﬁareé»joint. folder could also be used to
bulld up form but would be7xalatively axﬁenaive if vsed in
this menner. Flgure 19, page 69, and Flgure 20, page 70,
illustrate whet welding and cutting will do. Note the
characteristics of texture, form, end design,

fMetsl seulpture, 1L it 1s golng to have lts best
thres dimenslonal impaat, should convey & largenaess of .
spirit, It hes & useful funetion in relation to architec-
ture, Carroll Barnes® designed a wall of sculptursl metal
forms for the Jededlah Blemsntary School, Ssoeramento, ‘
Califorala. This vork, belny related to architecture,
illustrates the need fei larger scalo ag vell as threge

dimensional form. At the University Elementary School,

Pgagrrall Barnes, “"Sculpture Can Be Used," School
Arts, 5B3:9-12, April, 1954. »

prera el
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PTGURE 18

SOLLERED JOINT
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FIGURE 19

ARTER THE & BCMB
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FIGURE 20

HEAD FROM PAUL REVERE'S

T /i C

EBSY!

ST RIDE
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Us Go Lo Aey Bernard Rosénthalialo bronge soulptures,
"Andmal Group® and “Filsh Fountaln,® hove bsen recenitly
lnstalled. Tﬂa use.af wrought m@tél ag his medium is quite
apparent. It is lllumineting to find thet the sculptors
are collaborating with the architects.. wnaﬁ>is worea
importent ig that the projects are belng introduced in
alamanﬁ&ryvséhcolibuildingﬁ where the children will be
mors susceptible b0 this type of work and will graw up
with 1t.,

Flgure 21 illustretes a projeed using scrap lron.
The Intentlon waﬁ to present a three-dimensional work with
gmphasls on line and form, This work could be used as a
stablls or mobile in relatlon to arehitecture and lande
scape. (The mobile In Pigurs 28, pege 73, ié suspended
and moves with éix'eurrentﬁ. It is & moving soulpture,
and ibs effectiveness ls determined by constantly chenglng
spatial relatlonships. The stabile in Flgure 21, also &
sculpture, is mounted on & rod and ls always stabtionary.)
ﬁchniaxll amphasizes the fact that ameylcan archliscture

has been & potent factor in the development of Amsylcan

»

10pgrnard Rosenthal, “Recent Bronze Sculptures,
Arts and ﬂrahiteatmra, 67:20~ﬂl, April, 1960, .

1lygoques Sehnler, Seulpture in Modern Ameriea
(Berkeley: University ofgvajifornia Press, L948), De 19
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FIGURE 21

SPRINGS (STARILIE)
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FICURE 28

SPRINGS (NOBILE)
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seulpture. ;The.field of architectural sculpture has
provided artlsts the widest opportunity for the application
of thelr talents, BHome émmtemparary bulldings are baing
dasigned with sculpturel enrichment as a part of the
original plan, _ |

Figure 2% (“"Paul Revere's Last Ride") was at first
a mass of welded lron on which the students ware learning
to weld. This freedom of working, being uncontrolled
vegarding form, resulbved in & conglomeration of shapes.
After evaluating this welded mass of irén for possible

suggastlonsg of lmagexy, areas were cut out (the anulyticel

proeess) wlbh the acetylene eutting toﬁén. Then, to bring
suggestad form Into alearaf definition,; pleces ware added
on (the gynthebtlc process) with the clectrle welder. These
procedures have educatlonal merlt and the results are
gxeiting ﬁecausa they ocombline the ratiunal‘witn the
imaginative approach to problem solving.

This project was entered In the Scholastio Axt
pxhibition in San Franeisco where it received a cextificate
of merlt. The award proved beneficlal to the student's
at%ituda becansa of his feellngs of Infexloxity caused by
pcor grades ln qtnﬁr classes. A8 a rasult ol the recognie~
tlon this in&ividua& also tried to sehieve status by doing

extre work durlng class and spent his study hall hours in
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FIGURE &3

PAUL REVERE'S LAST RIDE

(SCRAP TROW)
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QAN AR Admiration from classmates, feeli
’ Cling

5ucCoSS) and encouragement from teachers
f student. Th M A
type © . ¢ Commission on Second
¥ o naary School
carriculum™= S ates that the aim of art education in th
e
sgcondary school 1s to further the growth of individu 1
als
jn rich enjoyment and effectiveness and to encourage them
to create a8 soclely where such living is possible for all
In Figure 24 ("Wire Mobile") wire is used as the
dynamic 1ine for design. Since the Jolnts are not fixed
4ith solder or weld, the line movement of wire can be
casily shifted to different positions. This type of

project can be managed by anyone and still incorporate some

views from Calder:

pDisparity in form, color, size, welght, motion 1is
what makes a composition, and if this is allowed, then
the number of elements can be very few., . . . Symmeuiry
and order do not make & composition., It is the

apparent accldent to regularity which the artist
actually controls by which he makes or mars & work,+9

cutting shapes out of tin cans for mobiles would be

a type of metalcraft applicable to any grade level. Light-

ness in gauge end malleability ol netal facilitates handling.

- Commission on secondary
Zv‘ A Other?.ﬁ General Education (New

School Curriculum. Visual Arts in GeNSIZc
York ang s ongaraty L on Century Company, 1ac., 1949),
Dse 166,

197emes Johnson Sweeney, Al exender Calder (New York:

Sluon end Schuster , 1951), P- 70,
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FIGURE 24

WIRE MOBTLE (STEEL WIRE)
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Many @ veteran of World War II will romember how the
commonplace tin can became a nauSQKeepingynac@sSiﬁy’ﬂuxlm@
aombat days and how, latar, duzing the spare moments of
ocoupation-trooping and the long walts im rapp1&.dappﬁlﬁ
(replacaement depols uhere troops avalted shi@mﬁnﬁ home or
new agslgmments) a8 blt of scrap mebal or plaﬁtiﬁ form from
a wrecked alyplane was converted lato some foru of
Jawalry.l4

In a clagsroom sltuatlion, Nortont® writes on thlzde
dimenslional experlments with moblles which offer invigor-
ating creatlve experliences for the lover gradas end baaoma
the nuolaus of iﬁeraaaed research tawaﬁd degign develop-
ment foy the upper levels. For bthe sake af‘inéragsing
interest, the designer can projact hils Lnbarpratutiou&
infinltely beyond thae realm af realism,.

vMobiles can have utilitarian valuss, Some restau-
rants are placing menus on these woving objects In spuce.
Eyawcatchin@ slgns are haihg congtructed wlth mobiles to

aild in sdvertising. The need for this work ls even grestex

Mppgonia ¢, Nowlln, "Grafts in the United States
army 4 §ehﬂolﬁé§ts,'5l:75, fovembar, 19bl.

35hstn@x de Lemos Morton, "Nature Cr$at@s ﬁcbile& "
gghool arts, L1627, June, 1952, :
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whan we know that man could view and appreciate the forms
and colors about ndm. Ritehle states that hovever revoluw
tlonary our new sxperlences of space and time mey be, ve
tend to gacriflce many visual experisnces that arxe only
possible at a lelsuarely pedestrian paaa.lﬁ |

In leaking‘thxaugh the stndent'wmrk, it will be seen
that in an attempt te Lfind themselves the students! |

axpression ran from realism to abstraatiene Famlliarity

- with materials shows that form snd style axe influenced by
‘the limltatlons of the materlal used and the Tullest

axpr@ssion can only be achlaved by observing these
Limitations.

Psychologleally, evaryone responds differently to

’ a&e& mmtﬁrial, and two-dimens lonal art work had not

appsaled to the student whose work appesrs in Flgure 7,
page GO, The uwlre medium wes presented because 1t requirved
& miniman of technical skill'an& allowed & meximum concen~-
tration on form. The resulbts proved fascinebting to the
teacher as well as to the studant, %tudents look forward
to thig type of work because it gives tham a chance to

explore some new materlals and to use strange nevw tools,

16sngrew Carnduff Ritehle, Seulpture of the Twan-

tleth Century (New York: Simon ami Sehuster, 1950), Pe 9
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They enjoy the physical stimulus of working with the
material that Intrigues as well es discliplines them. Viktor
Lowenfeld hes i1llustrated the steges of development of the
ehild a@eorﬁin& to age grcupings.lv He states thalt the
period of adolescence (thirtesn to seventesn years age
group) Ls en important peried of declsion in human devel-
opment, The childt's creatlve experiences are mainly
connected with such subjeeblve experiences as bodily
feelings, muscle sensations, and touch impressiong. Lousn-
feld classliles Indlviduals and their r@3p0n$6~r6$3ﬁ10&$ to
experience Iln two divisions. He cells the person who
gongtantly responds to outslde stlmuli the visual type.
Thoss others who focus all exp&riéncs on the $$l£5

| ﬁefazring to the subjective fealings, muscle sensations,

or kinesthetic experiences, he classifles as the haptie
type. | | .

If a case gtudy was meds of the student who did the
work ealled "wWire Formt (Figurs 7, page 063), without doubd
it weould be found that he wag on the verge of neurosis.

The caunse¢ Lfor this may be due to the adolescentis vaused
ansrgy and subeonsgclous frustrations. The doling of thiﬁb

wilre sculpbure, seen ns a means of expression, remedled hig

1T owenfeld, Op. Clte, ppe TL=230,
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agrressive impulses to a certaln extent. It served as
-therapy, and some confidence in his creative power was
restored., Baing the haptle type, he has also benefited
from the following experience. During the soldering
process, he required assgistance by others to hold the wire
in 1ts place. Vorking together with others and helping
gach other is veny impoxtant.v Clugsmates also become
critical on how Jjoints should be soldered and how more
Interesting forms could be developed. Fellow students
became more respectful toward this problem—studang's
abllities, and the sense of belonglng to the group lessened
.vth& arrogence and incorrigibility of this individual. His
interest was so aroused that he brought his oun tools and
solder. This feeling of responslibllity further helped him
respect his tools and materials. He had never snjoyed
himself or the work until toils wixe}prnject was introduced,
1Pérha§s there may have bgen some degree of maladjustment
‘oiigihatihg from the nome. This student may have lécked
sympathy.xkindnass, and’attentimn from his paxants,.but
'nis.accémﬁliﬁnments'in tnis type of work seem to haﬁe éom-
péﬂéatad his unbaianeéa life., Hany teen-agers de nét have
‘tﬁe‘id&élyhéme'Situation, and Luella Cole lists & desirabla

home for adolescent boys and girls ag follows:



(57

(1) 1t allous its children to grow up;

(8) it does not pass on its own maladgustmanta~

(3) 1t is willing to modify externals; -

(4) it prcvideu a haven of securlty at »ll times of

stress;

(5) it keeps a haxmonious balance amoag its mambers'

(6) it serves as a model;

(7) it is a stimulating and jnter@ating plaee,-

(8) it contains a complste family circle;l8
The school 1s challenged with these problem-home situations
and creative work has s distinet place in the curriculum.

The teacher must be avare of individual differsnces.
Diselpline based upon fesr in a classroom situ&tion is often
useless to haptic types. Fesar has an inhlbiting effact fox
creative work, and adolescents need outlets for their
QMQtional interest and for self-sxpression, |

Herbert Read states that art s a profoundly slg-
nificant factor in any psychologlecal approsch to the
problems of human scciéty.lg The theories of Freud have
not met with unlversal acceptance, but, though they may
require drastic eriticism sand may still have to be ampli-
fied in meny directions, there are no longer any serious
grounds for questioning thely relevance. (Freud's thaory

concludes that the purely formal or sesthetic elements in a

L8y nelia bole, Psycheology of Adclescanee (New York:
Rinehart and Company, Inc., Lob0), pe B0,

L9Herbert head, Art and goeleby (New York: Pantheon
Books Inc., L945), ppe Be-9%.




uork of wrt constliute a gort of pleasure-premium or
preliminary seduetion whigh, once it operates on oux
sensibilities, permits the liberation of a secondary and
superlor kind of enjoyment springing from much deepex
psychie levels. "1 belleve," he says, “that the aesthetle
pleasurs produced in us by the erestive srtist has a
preiiminary cheracter, snd that the real enjoyment of s
work of ért i8 due to the eese it aiv&a to esrtain psychlae
tenglong,.)

The results of Figure 10, peage 57, Figuare 20 (“Ihin
Baas ). and Flgure 86 ("The Bullv»), page 85, are projeats
of the haptle type. Ths tactile sensations of the wire
and the freedom of expraession appealed to thls very
ghergetle and iun«loéing student, This mania for working
wita thls m@diﬁm had become such a part of the person that
any sugg&atimn of & drawving asslignment brought protest.
Tnis studaﬁt was well adjusted although nickﬁnamad W Papky
for his fatness, (The investigator, in Lrequent visits to
hls home, observed that hs was treated 1lu a normal and
haalthiful memner ln this well~to«do family. Hig physiesl
appsarance was probably compensated for by this ldeal homa
anvirommanﬁ?) Sorenson concludes that factors in & personal

adjustment are mental ability, physlcal traits end
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TIGURE 25

THIN MAN (BALING WIRE)
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FIGURE £6

THE BULL (BALING WIRE)
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handicaps, and the soclal and economic status of the

An experiment was attempted with a girl student. A

Vvery springy wire was presented with which to do a non-

objective problem, or an abstraction of a human figure, 2

bird, or an animal. The springiness of the material was &

discouragement and a more pliable wire had to ba intro-

duced. $Slnce she was so much the visual type, as evidenced

by her work in two dimensions, this extreme experiment for
the haptic types was gquestionable. In this case It proved

to be detrimental because the glrl devaeloped an 11ll-fesling

toward any wire, Thayer and others have stated that

adolescence is the periecd of greatest change during the

young person's school years., Flux, ambivalence, linstab-

11ity enter into all aspects of his life--physical,

intellectual, and emotional. 1Indeed, the most fixed char-

acteristics of the period are its lack of fixity, its

fluidity, and the insecurity resulting.21
Figure 27 ("Ths Texan") is an adolescent's epproach

in translating a ricer and horse into wire., It is an
example of the spontaneous art effort of children., The

20Herbert Sorenson, Psychology in Tducation (New
York: McGraw-Hill Book Company, iRC., 1948), De 145,

21Thayer and others, op. cit., p. 22.
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approach is directed towsrd simplification,_geaéralizatian,
and abstraction, Mach pleasure was dexlved from bthis wWork,
for ths soft coppar wire conformed wlth ths studentteg ;

desire for expression and bthe proJect waes automatleally

congbrueted by imagination,

Aecording %o Schnlex, this éype of work is not
aluwnys art. = Children and saveges usually begln and end
with mere random $crawlings ox &isargamizaﬁ Jumbles of
blurred shapes. It ls a 10ng:way‘fxcm these to thea.
sophisﬁia&tsd, wall«imtagxatwdiQrganizaﬁiﬂnﬁ of medern
ﬁculptmie. +6 would be iliusamy to hope that merely
recapturing the nalvete and freedom of childhood, iz that
of the savage staﬁe, could produce work as excell 1% 1n
quallty as that of recognized contemporary sculptors, bub
there Is un essentlal continuity batween the spontansous
art of a native artist ox gifted child énd that of a
modern, nonreallstic seulptor. By contrast both: the
m&tive and the nanxeaiistie seulptoy are working along
similer lines: the sélection of significant visible qual~
lties, thelr recombination into a generallzed nonrealistic
{bhough not necessarily nonrspresentatlional) form, and the

generation of the sesthetie @1@aanr@ that accompanies

EESthi@r, Ops Glle, Do 47,
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Lowanfeld glves his interpretation of & work of art:

It is a product of huwen spirlt, thinking, and
enotions, snd can be only undersbood when the driving
forces whlch lead to its creation are understood.

These drlving forces are of assential significance and
everything else is only a by-product. If these driving
Torces are lacking, not even the most developad skills
can evexr replage them. That 1s why the vorks of the
Primitives can be great works of art, while wost skille
fully executed works axe not necsssurlly works of art
Lf they lack of the driving forces, thes innery splrit
that deternlnes the greatness of an ext work, They are
like beautiful wrappers around nothiing. '

In Fi&ur@ 28 ("Acyobatsg"), the forms are simple in
thelir construetion. The stick figures sre almost repre=
sentatlive of the hieroglyphle art of the primitives.
Although some adolescents ars bothsred by this ohlldiash
Interpretation, ths creator of “Acrobatg" énjoy@d the work,

(From ages eleven to fourteen is a stage of development in
whleh the child becomes disillusionsd and discouraged
bacause hls efforts to reproduce objects are now labonious
and slou,)?® By the stiffness of the wire, the student
recognized the fact that to get the maximwm out of this

medium, the project would have to be kept simple. Henxy

Bo1pig.

ﬁéb@%@ﬂf@lﬁg;ﬁ&n €ite, pe 206,

“Byerbert Reed, iducablon Through Art (New York:
rantheon Dooks, 1946), 380 The
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FIGURE 2

ACROBLTS (STEEI WIRE)
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Grigson, ln quoting Henry Moore wrltes,
The most styiking quality gommon to all primitive
art is 1ts intense vitality. It 1s something nade
by pﬁﬁ?3& with a dlrect and lmmedlate reSpanse to
lif@o
fweenay follows up with this shatamant,
Zoulpture for the primltive people was not &
actxvxty of ecaleulation or dead@miuism, bat a chanﬁal
for expressing poverful bellefs, hopes, and fears.
ALl art, he came Lo feel, has Llts roots in the
primitives . . .2 |
gome of the sculptures of Monrea&® are asseubled
with metal vods. ‘They sre smusing, inventive, and simple .
in eongtraction. It s the type of work that would
motlvate adolescents for 1t conveys & playful Ilmagination
ainllar to some of (alderts work.
From the teacher's personal experlencs, 1t was found
smong gtudents, other bteachers, parents, and commund by,
th&t soma of the foregolng projects and exerclses which are

not understood are inelined to be ridiculsd, but sare

» 536” ‘ )
Henry Grlgson, Henry Moore (England: Penguln Eook&
Linlted, Hormondsuerth, HLTOTeSOE, 19447, pa O.

ngam@s Johnsen waanay, Hanry HMoore (New Yoxrk:
gimon and schuster, l“@b), pe 15,

?bxﬁltn.henrou "Seulpbure, Furniturs,® Arts and
arehitectura, bQ.lbml?, Gaptember, 1952, .




praised when they sre understood. Kalnz and Riley®Y
sugeest that Jjudgment should be reserved aboub art work
that 1s not understoud ox things that sn artist hes
created solely for hls pergonsl satisfaction untll we have
a background and understanding with which to accept or to
reject theum. |

The project of Figure 17 (“"The Ostrich," page 68)
was undertaken by an antie-social éy introvert type. Since
he needad asslstancs, worklng alongslde someone alse
improved bhis bwnaviok in the group, for now he appreclated
his fellows for thaix cooperative particlpation in his
work. Hls intersst in the work and in the process of
creating, ls evidence of the plessure he derived from "Ihe
Ostrich." #fhe soul is made up of opposites,” remarked
Florencs Cane, “"one i@ actlve, expressive; the other is
recaepblve, dreamy, inwayd; snd sach must play Lts par 180

Group stimulus can do mach for art educstion. The
body of *The Ostrleh* vas e mobile at one time, The

student was prouwd of this work but after watching the

EQLuise Gs Kelnz and OQlive L. Riley, Exploring ard
(Vew York: Harcourt, Brace wnd Compeny, L947), pP. U

SOplorence Cane, "Possibilities of Integration
Through Art," Art kducation Today (New York: Burean of
publications. ol PTeachers College, Golumbla University,
1957), ps &Y. ‘
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projects of others, he converted this mobile into a part
for the body of the blrd,

The flrst affort in trylng the mebal sculpbure
(Figure 23, paga TH) wasg more successful than the segond
(Flgure 89, *¥hoa"), The Former wag receivsd ln such &
hamorous manéer by the students that the latter, being
Influenced by the first one, wes worked out on a simllax
jdea but lacks the freedom and freshness of the Lirst.
Mavertheless, this type of work has promoted more interest,
comment, and criticlsm among the Stuﬁants than any of the
two dimensional worka

Typleal qusstions are, *vhat is xt?“ is that artev
A inguisitive abttitude of this nature should meun more
then looking at & portralt painting and saying, “Oh, 1t
looks Jjust like hexd® The portpalt mey have 1lllusbrated
onets abllity in craftsmanship and has & place in syt but
often lacks ths cereative aspects,

“Phe primary business of art education,' ag jursell
states, "is to render human belngs sensitive to the
asesthetic values resldent in all the setivitlies of
1ife; to lead them to appreclate end appralse such
valuss when thay are prasent, to demand them when they

are absent, and to take inltlative ln procuring and
ereating them. ol

Bgomes L. varsell, "gome Generallzuations Concerning
Art Bducetlon,” 4rxt Educelion Joday (New York: Bursau of
Pmblicatlonw of Temohars Loriege, Golumbis University,
3«0‘33.?); 0 NO
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FIGURE 29

WHOs (SCRAT IRON)
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“One student was so enthusiustle about this wire work
that he declded to lnvest in o trigger type soldering iron
for himgelf. His sample work is Flgure 30 (“Conbtemporaxy
resth)., This student was lncoavenlenced by ﬁh& shartagé
of scldering lrons et the time end had Yo have someons
else volder ‘the joints. This iﬂtarruption.W&éﬁiﬁéfémééiéy
necessary, had not appealed to him, so he determined to
purchase a soldering Lrone. The incident illustrates how
the energetic adolegeant, once he heglns, likes to keep
wéxking without having to brewk the trend of his thinklng,
As these dplves develop, the resulting tensgion has to be
reloased in some kind of resction. Figure 11, page 66,
which he called the “Diacus‘ihxowmr," represents a deslre
to relate and inberpret & foim in his own wuey.

In relersence to these types of cublets wlith mental
hygiene, Zachyyos comments on the Importance of students
using arb to work out thelr dilemms in a highly competitive
and neurotlc sceclety. It must also be broadened to include
&1l indlviduels and all medis of expression,

Tmaglination has no bounds. In Flgure 31, page 87,

“Frgathered Friend,® scraps of mebal vere organlzed in sueh

S8caroline B. zZachry, "The Role of Mental iyglene in
the Arts," Art foucation Foday (Wew York: Buraau of pPubll-
cations of Yeachers College, Columbla uUniversglty, 1837),

Pe 360
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FIGURE 30

CONTEMPORARY PEST ' (COPPER WIRE)



FIGURE 31

FEATHERED FRIEND (SCRAP IROW)
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a way bthat humor becams en integral part of the proJject.
gince sorap waterials were employed, anl tha student
laarned the waeldlng process in thls work, the approach
appears to be & sound one, Although the btools are medern,
. bhe abaﬁent héas not lost sight of the native quallties

inherent in his materials. Hls work is honest and sincerae,

with Interest and moty proprl (of one's own lmpulses). No
doubt there are lmperfections in the finlshed product bub |
this aspect should be considered ag secondary; the growth
of the individual 1s more lmporbant. The development of
skill should be considered & part of this @Xpari@ncé.
T@éhniquﬁﬁ must be introduced for the purpose of arousing
free expression. | |

Malraux has sald, *The art of chlldhood dies with
childhoad.“ﬁg We can only hope to keep the splrit of

childhood alive for our aim is not a sterile soclety.

33andre Malraux, The Volces of Silence (New York:
Doubleday and Company, INCe, L900), De 0D



CHRAPTER VI
SUMMARY AND CONCLUSIONS
T, SUEMARY

Greatlve production is only one phase of the art
program. Art education mast also make the public aware of
its values for Life. It is not limited to formal teaching
and practices of art in the elementary, secondary, ox
eollege levels, which ve agres ls important, but mast be &
force for continuation of awareness of end prectice in the
arts long after formsl schooling has ended.

Creative exparlence requires materlals, medla, and
tools that have to ba understood as to thelr posgsibillities
and limitations and the processes by which they are trange
formed inﬁo 8rt objleets. Thsese instruments should it the
Individuals, wnat@vér thely age group, and be at thely
command fox the expresglon of ideas,

Creetive teaching should be.aﬂ&pt@dhta tha changing
needs, capnglitles, and intorests oﬁ growlng individuals,
bacause these lndividuals progress through schematlie

stages in thelr axt developument.
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IX., CONCLUSIONS

it mey be well Lo mentlon that there is a basic
knowledge of the subjeet of mechanics of materials ox
resistance of nateyials whieh muy be incorporated in thls
type of study; also, this elementury knowledge changes with
the development of new methods and materisls resulting Lrom
&ppl%gatimns to new needs., We should be looking forwsrd to
tnaségp&rticular properties of metal such as 1llght welght
alumlinum and meagnesiam for moblles and sculplurss, whers
strength-weight ratlos can be ealoulabed to get the
maximam out of the m&t@nialé.

Although many slgnificant contributions are being
made to ths fleld of art education, any origlinal tyve of
study should be added to the 1llst. The world itself is in
nead of tyuth, besuby, and goodness. Materlsl velues ovar-
shadow the spiritual valuas &s a result of rapid indus-
trializetion, machanlzatlon, and ﬁp@cializatimn. As Frank
Llcvd Wright states,

The artificlality of our mechanlzed soclety l1s

helplessly drifting toward a bursaugracy so bop-heavy

that the bureaucracy of fovied Russla wWlll seem honest
and innocent by comparilson .t

Lyprank Lloyd wWright, Genius and pMoboeragy (Wew York:
ﬁu@ll, Slosn and Pearca, L94%), p. 18«

e
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In order to help deslign a mastey plen for art educa-
tion, materials &nﬁ‘mathoaﬁ as well as faelllitles should be
thoroughly studied. 7To counterbalance the éﬁarwinor@aaing
tempo of modern living, art educatlon will have té act as
a healthy nmesns of escape end profiteble relaxation from
the terrific m@mﬁ&l; emoblpnel, and physieal strain of
deily living. |

There are obstecles, of course, with which we musgt
deal. For @xampl&; from the kindergarten level up, nany
schools do nobt hove propsr fecillbies, equipment, &nd worke
ing condlitions. Adminisbtrators and aréhitaats should
realige that workshops are cheaper to bulld for art
sducation: then permenent, inflexible, overly jnstitutions
allzed clasﬁroomsa The pr&atieabiiiﬁy of a multiwpuxpOSQ
workshop 1ls what will serve our a&ua&tional alms., The
‘olﬂex gehoolrooms will have to be redegslgned to it the
needs of lndividuals and the objectives of teaching.

Keeping traditionsl eclassrooms in an orﬁérly9
shining state may be good for school boaxd visits, but
productive and creative work ls often hamstrung under such
digeiplined Yjanltorizing."

In the upper lavals'(tn& high school), there is the
yaasibility of coordinating the art progrem with thet of

the shops. Some shop teachers will be cooperative and
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others may not be so helpful. Utilizing the shops is an
ideal solution because there 1s so mmah,sarap material
thrown away. Some of the fortunate stu&ent> may £ind
access to equipment in mechlne shops and garages.

With & Limlted renge of materlals, feels, and vork=
room, ve aanmot axpect the best oﬁmvatian of such & program
as has been outlined, Many othamwisaAalemt tgachexs Bye
overlooking this fact and need only bscome sware of the
potanbsajlbie inherant in the foregoling supba iblong o
become even more effective in tha Aark th@y dm with the
students under thelr guldance,

wif we refuse to use our minds, to develop onr
senses énﬁ paxceeptions, they will gradually atrophy and

[y
&isapﬁeare"a

2indrev Carnduft Rétehie, gGealpture of the Twentieth
Gentury (New York: Simon and Schuster, LO43), pe T«
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