
Iil'B I . mmISlfEISlU 
10 

'Utah State Agricultu.nu. College 

Logan~ Utah 

Submitted to the l'a.culty o:f the Graduate School of 

:t.n Partial Fulfillment of tl'w Requirements 

for the Degre.e of 



··~ .. ..,.., ... ,./_ 11 

amcnrru1 r:i 7" ~ aum: 
LI ERARY 

J .. .:..7 1951 

J lualt7 l'NfJ&ia,tw 

7~~ 

266749 



O.ra~ qp:recla1ilcm i • exteaa.d. to llr . W. P. Chandler, 

Aaaoclate Profea1t0:r of ~ md I1lduatr1al. UDcation, Ok1aho• 

Acrienltlu'al and lechanical College, Kr • .A..~. :temp, Bead, Weld­

bag Deparuen\, Utah State ~mltural College , and ta -., 

un.dentandiag rife for the ~iratioll, encouraget19nt, and 

aadatanee 1n the deftlopllelllt ot thle theale. 

Gra1iitu4e is extenud to lln. Belen Danhall tor wcsbn.ical 

aaaiatallce in cbecldng ~ 1iheaia. !Illa cooperation. of the 

responden-ta 1n annering 'b quaatimmaire tor thia 1.Jnie_ati­

p.Uoa i• gratehl.17 &c1mowledg94. 

111 



iT 

~ 01 a)lfii!I 

Chap ten Page 

I • flla Wann ot the s tl1di' • • . • • • • . l 
l 
2 

II. 

Sta'°9Dt an4 parpoH of the problea • • . . . . . 
l11pOriaaoe ot th• etuq. . . • • 
llethod• and. prooeaun. . • . 
LW ta.HOil• . . . • . . • . . . . . . . . . J 

. . 5 

. . 5 Orgaaisa\lon of cha.pten . . • • 

Bieto17 cul Bnin of Li temture. . . . . . . . . 6 
Hiator., of the 4"elopmnt ot ••l41nc .•.. 
8oope of mct••ruc aunicula • . • • • • • • • 
Dffelopmen\a in welc!iag at BnaNlaer Poqtecbaic 

. . 
xaa,1-..w. . . . . . . . . . . . . . . . . . . . . 

Jleceat ••1411tc 8Uff87 _. at Oregon State College •. 
Weldlng »aulpment at Oregon State Collep .•••. 
Wel41ng ~--r111c at Ohio State tJaiTeraiv .••. 

' g 

• 10 
. . ll 

..• 14 
. 1-!he p1.t NWNll welur and eJagineer • . . • 

leldbc at the ea .. h•titute of Teclmoloa .• 
. . • . lS 

Berl .. of college catalop •••• ~- .... .. .... . . . . . . . 
. . • • . . . 19 
• • • • 2l.. 

• 21. 

III. PnHD.*ation a1l4 Anal.191• ot Data • • • • 2J 
l'e9POnc18a\.a • • • • • • • • • • • • • • • • • • • • • • • 23 
llepreeeatation at et&te1 . • • • • . • 23 
Departllent• that offer nl4iac . . . . 25 
W.14111g ntu1n4 or eleet.a. . . • 25 
0th.er csarrS.mla. • , . . • . • • • • • • • . . • • • . 29 
Per cent ot etwlents that el.ect weldiJC. • • . • 29 
Special coune• tor engtneen. . • . . . . JO 
Iha ••l.U.. is otte1'94. • • ~ 
l el41nc ooune oan'9nt . • • . . . .. • 35 
llaterl.ala be1114:: welded • . . • . . . 37 
f el41Dc equipmmt . . . . • • . . • 31 
Course• 1D.-«>lffJIC eo• welclia« . . • • • . . • . . IJl 
1'eld1Dc liltrarl•• . • . • • • • • • • .. • • •• 43 
ftl.11 l iltrarlea . • . • • . • • . • . • lJ4 
l'elcllnc a• an agineertng option • . . . • . ~ 
la nt"ftcient nl41ng Nine ottered. to aginMn? . . .•.• 41 
Co...ata an.d ncae•tiona ot reapmuhm. t• con.eeminc 

nldllc tor eng1neerbc •tu4an.t• . • . ••• . • •• lil 
8-q. . . . . . . . . . . . . . . . . . . . . . 118 

tT. I~, Conclui ona. and BeCOIIMn.dation.a 
l'allllar., of •tall' . ... . ..... . 
Con.clua1on• and recown.dationa . • • 

Appendix A-J. 8electe4 Bi'bliograp!v'. • 

. • • • 50: . . . 
. . . . 

.. 50 
. 53 

• 51 



T 

~ OJI COlfM'll ( Contiw4) 

Appendt z :B-Lla\ ot lu\1 tuticm.a BaT1nc 
Aaenai \•4 U...rgracbaate WltciBN~ Curri.eala. . . . . . . • 59 

.lppea41z c--co-u u4 hg9a,1ona ot tile 
Qma,10-.ln le9P01u1 .. ,. Coaoemuc ••141:ac 
for Wncineeri»g lta4ata. • . . . . . . • • • • • • . . • 67 

J.ppm4u D-Le\ur of lat:roae,tn '° ti. 
~.,1oua1n, '119 Cltl9atlcnmain, aa a 
hllOtr-'IIJ> w,"4tr. . . . . . . . . . . . . . . • . . . . . . . '"711, 



LIi~ 07 UJIL• 

!ule 

I. l'el41Dc in ~DMriDc Currteala at Oregoa lute College • • • 13 

II . 1'el41Dg Jlqulpmeat at Oregon State College. . • • • 

I II. Bequir .... ta tor the Degne ot ..._lor of 1'el41ng 
:lnciuer111c al the Ohio State 'UaiftNi V • • • 

IT . Ca-.loc I taq of' 1fel4bc tor -.aclDNra . 

T . Anal7•1• ot leapondeata bJ' Depanllenta . . . . . 

. 15 

. 17 

• 21 

n. J>eparwata ._, !eaeh • •14.hc to ~rhc Stadnt• . 

ffI . leld.ing tor SlxtNa 'lncluering CVrlmala. • • • • • • . . . . 27 

n11 . Won-Aocreditea CVricmla hgeate4 bJ' le9POnuata . • 

ll. Per Ceal ot Stall.eat• '119.t ~ 1'el41ng Iha 1 t 1• 

. • 29 

IIO t leclu1 red • • • . . • • . .. • • • • • • • • • . . . . . • 30 

I. Inatintiou Otterinc Special Counea la 1'el.41Jrc 
for Jlncineen • • . . . . . . . • . • . . . . . • • 32 

n . !'he tear la Which 1'el41Jtg 1a to • '!akn. • • • • • .. ~ 
XII . 1'elc1lJtC ProceHea -.a llaamar ot Preaeatatlon . . . . • 36 

XIII . Co11110n Keala Inclwle4 in Welting Ccnlne• for ~uera 
aaa the PoeiUou la Ihlen ~ are l'ela.4 • • . • . . 

XI1' . 1'el4111C Bqulpment Aftila'ble tor !'eachlnc to Jla«iaMrtag ,~- . ..... .. . . . . . . . . . . . . 
X'l . Cnne• In4f'Olft11C l o .. Wel41D& • • • • • • • • • • . 

xn . Jooa all4 Perio41eal• About l'eldinc ill the Llbrarl.ea 
of ~riJlc Sellool• ...••.. . ••...••. 

. JS 

•• 1$0 

. . 1'2 

• ll-3 

m1. l'elcling Monee Aftilallle t or JtllgblM1"1ng Nn.c&Uon •• . . . • li5 



lben a new pro-cen la 4ewlope4, it 1a quite rapidly a&pted 'bJ' 1n.­

cbut17. Induaff7 ia Ter, IIUeh tntereated ia ~ n-ew t.bat mq help 

epeed up prod1JCtion, or in sou other manner help put a better product oa 

the market at a lower price. ~ttonal iaeUtutioae aeea to wait until 

a p1"0ceae baa been proffl'l in incmav, before lntrocluclnc it into the ap­

propriate coveee. !'hia inveetigaUon 1a coacerned with the introduction 

ot nld!Dg into en«ineering currieal&. 

Stateaent .!!!! purpoae !!. _!!! probln. Welding le fuadwntal.17 a nn 

tec!mique which enable• mn to join ••tal• together. !he tel'll •wel41JIC" 

1.n.clu&t• '\he proceeaea of autttnc, ahapiJtC an.4 Joining •tal.• ta order 

that they m,q be uttll-4 1a the •at etfect1Te combination•. Ae • in­

duat17, welding hu grown ftrJ' rapicD.7. Jllt'7 19an ago, 1 t waa onl.7 on 

an experimental baate th&-t •tale were being joiaed b;J' weldbg. It would 

haTe been impoeeible for those earl.J' welding •tbui&ata to haft preclicted 

the bl'Oad application which the nl.4hlg iadutry lcaowa toda7. Proa that 

crude art of Teey 11111 ted applicattoa, welcl.iQg baa beco• one of the aoe t 

illponant tool• ot incluat17. fte renl tug product• are not onl.7 cheaper, 

but euperlor and •re durable. Wel41Dg often faa:r eeaeatial. ind.uatrial 

freedon: (1) treecloa fl'Om e:xceae welcht, (2) tr.em• 1n 1mp1"0fftlellt of 

~aign, (3) treedoa from etracnral weak:aeae, aac1. (3) freec1oa to ue •­

teriala where tbe7 are beat suited. Jlabrloat1on 1'J' welding •thoda safte 

both time en.d 110ne7. Jlalv' iaplrrtaat illproftlle!lt• in welcllnc haft oceurred 

1D. the laet fn 19are. !he•• blproTtllleata have eztencled the field of 
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practical application of the proceea. flley have 1noreaaecl the rate of weld 

pr duction and enhanced 1he ~deal Taluea of w.eld metal. !h'Q.I welding 

now obtains new aZld greater econ.oJl1ea than eTer before. •Dedgn ia cloael.7 

allied. ri th the application. of weldlng. Welding allows the deeigrier 

greater la\1'1248 in aelecUon of material and ita utilbaUcm."l Wever 

Wore in h1ato17 baa a:,q single 1D.duatr1Bl procetJa plqe4 a, '11.tal a role 

aa that now being pertoraed. ._,. welding. 

!he progre•• -.u 1'7 the welding illduatr;r la cb1e largel7 to the recog­

nit1oa, b7 the more progreaalw llllZ'ttltactu:ren, of the ueetu.1.ne•• of weld­

ing aa a tool ot both repair and t&'bri~\ion. Al though welding hae bee 

•4 1a induat17 for 1118111' yean, it haa onl.7 recen.tl.7 ben introduee4 into 

engill.Nrhg cmrrleala. lngineen have atud.led antiquated methods of fab­

rication. b7 welding method• in orur to practice their proteaaion succeae­

tull.7. '!'he purpose of thla ia'ftatJ«a,tioa 1• to cleteraine the manner in 

which the engineering echoola of the tJJd te4 Sta.tee are meeting thia new 

aewan4. 

Importance~~ •tac!l· Mwtion, a• an institution, baa been ac­

cuaed of be~ tlrentJ' or aore 7e&r9 behind timea 111. eoat fields of n­

de&"YOr. Leaden 1a llm1' field• feel this 1• a eatf.td'acto17 ~nt; 

tile a\udente get baaic ideas an.d the fmclamen.tala of the field while in 

school, and then deTote aa much time aa is aeeea9&17 to apprentice type 

work where tb.e7 learn about the lateat dnelopmnta and present practice11 

and proceaHa being used 1n the1 r fiel.d of in terea\. llr. llobert S • Green 

1 Procedure Ban4boolc 91.. $ Weldiy Deaip ~ Practiee, p. 111. 



ot Ohio State Uni.Teralt7 eqa: 2 

llaD¥ per•on.• reprc1 the pl"&Ctlce ot welding &a a new ,.. 
teated. proceas which mq co•e in.to general uae eomeU• 1n the 
1'11ture. lfhia point of new wu out ot da\e at leaat tit\•• 
7eaJ'8 ago, and with their IIUl81' adftll tege1 an4 41aa4ftDtac•• the 
welding proce•••• haw talma a preto111.uat plaoe 1a taclut17. 

el41Dc ha• alreaq replaced e11tabllahecl fora ot fasteners 1D 
ll8ZQP pbaHa ot turleaUcm, all4 19t ~ ot oar technical iaati­
tutiou are contmt either to Sgaore or lo 11t on the siclelhe1 
and wa.1 t to be eom.nce4. 

:, 

World ar II g&Te tremendous 111p9tu to the 1'eld1ng tndu\17. !he de­

ftlop119U ts of weld.inc in the pa.et tea 79an ban iac!eed beea gnat and tar­

rea.~. !'he encineer who i• t.wenv 7,eara behind the present weld.f.nc 

praceeee• ia a lo.t engineer. J. tn 1Jl•t1 tut1011• ha.Te a. eourae of •tu4 

lea41.ng to degree 1n. welding eng1neertng or welcli.Jlg techaoloa. !heH 

more progreeaift schools h&Te recopize4 a need tor auch course ot •tud.J', 

cd haTe recognized the trul.7 mad acope ot eld:l.ng. !h.11 lnwst1ga.t1on 

will be ocmce:med with the teaching o'f welding ~ atwlea'\e ot other en­

gineering f 1elda who need to haw some lmcnrle'1ge t4" wel.dinc. One of the 

reason• educational Q'Btem• haft tailed to lmep abreast of the latest de-

nlapmnts 1D. ind lti?J" baa een tha.t they haft been conten.t to n.1 t Ul 

eomeone elu • the first .,ft. Scnte. of the a.cboola, recogn.idng the 

need, have de the neceea&17 adjutmea,a in euni.cula to include the 

teachiDg of wel41DB in an. adequate JIIIDlleJ•. Perhaps thle 1n.veet1gat1on 

will encourage others to follow w1 th.out furtMr delq. 

Ket.bod.a e ,El'Oced:IU'e. In order to aehien a •aningful. lnftetiga­

Uon, the following procetblrea were 1111N: 

2 l.obert . GrNll, "J. Wew lnlpba.ai• on eldtag and. Beat 'Pre&tBeat tor 
Meemmical. aad 1nau.,r1a1 :lngmeen,• Jnma1 !! :lagtneerty Bdl1e&tion, 
(llardl, 1~) I ~6..Jt.99. 



l. A aerie• of eont'ennce• were held w1 th the ad:'fi .. aon of the 

\hesia 8ZLd others 111.tereated in the proble11 1 wherein the pur­

poae aDd illportance of the stud:, were 411cnuu1ecl. 

2. A •earch of perlocll.eal ancl catalog i1lduea was made for in-

fo tion of related nature and for pre'rl<nll atudiea o the 

IIUbjeet. 

3. A • tuq waa de of the college ca ta.log• , :from the Ta!'iou 

hati tutione. t were aftllable at the Oldaho• Agrieal tural 

and Mechanical College Libra17. 

4. A queaUonnalre was deTel ed and een.t to the accredl ted in.­

etitutlon.a.3 !he questionnaire waa exa:ainecl b7 several ln­

tere ted penona t Oklahoma J«rlc:ml tural and lfechanieal 

College. and corrections and 'laproTem ta made before 1 t ws.a 

aent to the p rticipanta. !be queat1onna.1re waa aeeompu.iecl 

1v' letter ot introduction and explana.tion. A follow--ap 

letter wa sent to the tnatt tuUona from hleh there was no 

response to the original letter and ue11tionnaire. ~se 

letter d the estio 1re appe r in Appencli% D. 

5. Arrange nts were de with the Amen.can elding S0d.et7 'for 

poH1ble publication ot a. 8UIIIIBry o't :re8Ul. ts and recolllD9D.4ationa. 

3 ~eering education 111 eharaeterh:ed by a wide d1Yeraity of cnr­
riaalun. In 1945 the lrigiuera' Colme11 tor Professional. Dnelopment. 
which acts as the aecredi ting sgeney of \he major profeadonal engineering 
eocletiee. recogllized tif'teen separate mdeJ'gl'ad,:ate progr&m•, • well a• 

mmber o't teclmieal subd1T1a1oM of the mjor fields. In 1945 ~re 
nre appro:dmatel.7166 c1egree-coaten1.ng engineering echoola and dep&rt­
.. ,. ill the tJaited Statee. Of these schools, 133 had one or more cur­
riaul.-. accredited 'bJ' the Engineers' Council for Proteadonal Drrelopmen.t. 
SM also, lla.n7 P. Bmcm.4, •atgtuerlnc :lducation.,• Collier•• :1aezelo­
pe41a, J'irat edition , TII • 275-276. !henea :I. 111dne , Aeered! tea itgher 
IuU '11t.!!!! , :rederal SeClll'i v ~er Bulletin 1911,9 Io. 6, p. J. 



6. kblea to be ueed 1n preaen.ttng the inf'ol'll&tion were out­

lined before the queatioimairee were sent out. 
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Liai t&t1one. !he scope of this ilff9atiga.tion 1a liaitecl to those 1n­

at1 tutiona ban.ng accred.1 tecl course• in some field o-f e.ngiueering. '!here 

are JDa121' schools teaching engiDeerlng counea that ban not been accnd1'9d; 

howeTer , it was felt that since the accredited aehoole are so nll 41•­

tributed geographical.17, the resa.1. ta would be repreaentatiTe of the trend 

in all engineering school• in the Un1tecl Statee. !'he ql119at1oana1re wae 

11.aited to three pages for the pmpose of getting IIB%bnm reeponee wt thout 

oTer-burdelling the re8J)On.4ente. !he question• on the que9t1onnaire were 

aade a• objectiTe aa pc,asible; howeftr. to• a1a1aterpretatioa ~ han 

occurred. 

Organisation~ cbaptera. fl1e chapter• are organized in the follow­

ing manner: (1) Chapter I~• •at.ure ~ the ltuq. (2) Chapte~ II­

Jliator,y and llni.ew of Literature, (3) Chapter III-Presentation and Anal7-

•i• of Data , and (4) Chapter ff-COUclueiona, •cownclatione, and Bu t-q. 

!he infol'll&tion hnolTed lend• 1 taelt ~ te well to an anal.7eie \hrough 

the uae of tables al'ld check ehlleta. !he in.formation wae gathered. w1 th 

this 1D mind and JD01t of the facts will appear in tabular ton. 
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CJUP1'D II 

HIS!OU .AID llfift o:r LIHRA.!UD 

Ia thle cmpwr short ~17 of the deTelopment of welding 1• pre­

ND.te4. Literature cone.mine other studies of welcling tor engineen . 1a­

cludlng nne7e of T&rlou echoole which indicate the trend tow rel inelud-

1.ng •141.ng in the curricula, haw been l'fl'iewe4. 

Bbtorz !! ,!!! cleftlopent ~ wel41JtC. !be wide application of weld-

1.Qg, as it ie known todq, hae been ot recent t!eftlopment. Hnner, welcl-

iDC has had a 11•1 w4 application. tor thouancla ot 19are. Reoon\8 exist 

which indica te forge weldinc •a• C0Jllll01l 2 ~000 79&n before Chr11t and 1l8ir 

han been known e'N!l earlier •1 

!be- origin of electric are welding is not too well lmown. !here le 

en.cl.ace that the elecuic arc wae diecOTered at the begimd.ng of the 

nineteen.th cen.tu17 b7' Taall1 D1111tr1nieh PetroT, in the Medical A.e&dem;r 

at St. Peteraburg, llu.Hia.2 !"oward the end of the nineteenth centur,, the 

idea o£ uaing the al'C for the welding of •tal and 1 ta flrat praetieal ap-

plication wae de'nloped l>J' Berna&,• and SlaTin&T, Jtueian eoten.Ueta ad 

techn1ciane. •hmacloa aecved hie earlieet patent of electric are weld-

Ing in 1"5, ill Gel'IIBDT, ••• thi• method of arc welding was patented in all 

~pean coua.trl.ea aa nll ae the Un1Md Statea.•3 hr'Uler e~r1•nta­

tion. b7 Bernac1oe 'brought altout ~ inTen.tion.a to illproTe welding proceeeea 

md &1'C charac\eriatict1 of electroc1ea. 

l Boniface •· Boaal, 1Je141y _!!! !!! .A.pplieation, p. IJ7. 

2 Taaili J>Wtrierlch PetroT, Intonaatlon ~ !!J,ertaente ~ 
Galftao-Tol ta . pp. 163-164. 

3 Gilbert S. Schaller, .! Chronicle!!.~ Welctty, p. J. 
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llr. Chaffee, of the Hobart 'l'rade Schoola, diecuaaea the de'ftlopmnt ot a.re 

weldinc, 1n the Uni t.ed Sta.tea, in the following 1tatemen.t:4 

!he first reall.7 eo-erclal. application of arc weldbg ta 
Mid w have been ma a'bou\ 1910, 1nlt it waa the rgm1q con-
d1Uona of \he firat World ar t gaft 1 t 1"Nl. impeh.a ta lta 
deftlopNllt aa an 1n.cblatr1al p:roceaa of 119pi tude •••• :Ba.rl.7 in 
the decacle followiDg 1920, then nre 1ntl'Oduoe4 in.to th.la 
eouD.U'J' tram ~pe apecial electrode• that produced far 'better 
renl ta in are weldiJac than wn poaei ble w1 tll the 1ta.re rode. 
!he7 carried a heav oo tin«, applt winding an dlpphg. 
which •thod mu the• eo expenaln that tha7 414 not acquire a 
Tel7 wide rcial ccep 

the beginn o"f the ue• ot coated electroclea, tro which n 

en dew-loped. claeelttcationa t electrod.ea 

todq. 

It la so ttmea ditfieul t to real.be that the -denlop nt of the o-q­

ace~lene pJ'OMH Of welc11nc baa talmn place durln« '1le past ftf\7 ye&ra. 

n.t of the oq-acet7leu proeeH 1• preeen.ted 1q !he Llade .lir 

Product C mp~ as f ollowa: 5 

!he e~r1mmtal aata tor the 48ftlopment of the O'q'­

a.cet,-len.e proceaa was the d111COT1t17 b7 Le Chat.lier, A Jlrench 
cbemlat., 1n 1195, that the COBbution. of aee'7lene with ovgen. 
procmcecl a t1alle ba'riag a taperanre far hicher than that et 
111q gas !l.aae pnrioual.7 man. flle 0011merc1al ncoeae ot the 
o:q-aceQ'lene proceaa c1epea4e4 upoa the aft!.la'blltv ()f both 
OX1"gen. and ace'7leae 1a m:ttlcieat fl'OIUlU\1e•. 17 a ao•t in­
teresting co1nciunoe, won: waa prognaabtg, al.llo•t ailnll.'88.e­
ouaq w1 th L• Ch&alt.er•e anao at, on \w.o otbr pl'OceHea 
which were c1eat1Md to 1n.-911re '111• oommercial succeaa. In llq, 
1892, a me~d tor the proclmtS.011 of ealcia carbide, the 1n1b­
atan.ce fl'Oa which acet,"l•ne pa la pro4ace4, waa d1aconre4 at 
Sprq, •. • Ia 1'95 a macb1ne tor the prodiJction of 11'(1114 
air was plaoe4 1n operation.. !h1. machine wae the torermmer 
ot the pre-t procee• for ti. Mmlf'actare of comercta1 02;1gea. 
It ia lit\le short o~ uu1Dg to note that tbe 'bJ'1D«inc '°Pther 
of tbe reaulte of the•• two 1awat1ca'1one-tbe one at the n ­
treml.T hi«b tellperatare ot the elec\ric turn&ce SD.4 the other 

4 . ~. Chat.fee, Practical e WelcliDC, pp. ll-lJ. 

5 !be Lincle Air Product• C011pm11', ~ Oq-.lcetzlem Ka:n.d'book, 
PP• 15-1.6. 



at the al.Jloet mbelinabl7 lo. temperature of liquid air--ehould 
field a proce•• wh1 ch can ua.i te or eewr etal•. 

In 1901 lalowpipee ot a p-a.otical tn>e were 1ntroduee4. and 
"'1' 1903 the proceH N«&D to be UN4 inclu trial.17. A• experi­
ence waa acquired, the fomdatlon waa laicl tor the technique• 
necea9&17 for the weld.inc of the varioua •W•. 

!ranaporttng acet7len.e ca• under preenre preeented a problem at first. 

g 

pressed at prea11Urea greater than tiftnn. po11llda per a -uare inch. '.IJ' con-

etruetiDg a cylinder pacbd tull ot poroue materlal-the poroua material 

being impregnated wUh acetone. 1n which aceqrlene gae will diaaolTe-it 

•a• poas:lble to eatel.7 transport acetylene 'OD.der high preteure. With 

acet7lene and ox;ygen available 1a. collftllien.t tone, the 02;1-acetylene ill-

duatrr grew rapidq. 

iea1atance welding, which today hae a particularly broad applica.tio 

in sheet mtal lnduatriet, was dieCOTered as diaCW1sed in the tollo,rlng 

·' eta'8aellt b7 Ir. R. 'f. Gillette. 

Beeiatance welding n.e diecowre4 'b7 Professor nihu 
Thomaoa ea.rl.7 1a 1177 when he 41acharged a Le7den batter., 
tmovgh the fine wire ncondarJ' of a Jtnbalr:ol'ft coll with the 
coane wire of the prl-.17 tend.Dal• 1n coataet with each 
other. 

Other wel.41.Dg method.a haTe w1clened the applicaUon. of weldinc im.til now 

there are owr forty method.I of welcllnig the lll8D1' metal.a in ue. A.a new 

al.107• are cleftloped, the maaufacturen ot welcling machine• will man the 

t7Pe of welding ch1u eeclecl tor particular application.•. 

Scope!! enc_i.neering currlcula. llaq 111•\itution.e are taking step• 

to ltroaclell the educational baM tor engineering ata4ente. !here baa been 

6 R. "!. Gillette, 1111&\erial.e aD4 llethoda Manual 31, 1 llaterlala .!!! 
llethoda, C•oTRber, 1947) , p. 91. 



' 
con.eiderable disc don bout what should be ineln4ed 1n engineering eur­

rtcul.a. Some institution• haft adopted a ttw-,war curricula in engineer­

inc achools; other• are attn1pting to meet this d.eman.d within the scope of 

'119 four""JU,Z' CllrrlOlll.a. 'l'h.ie need for w14e:r educational baae torn-

gineere ta caue1ng ~ well eetabliahecl couraea of technical and ehop 

nature to be examined carefull.J' ae to \heir ettieieney and ucead v. 
Ohio State UntnnitJ' baa •t the portion of thla probl• which con­

ceme welding 1n the following mmutr: 1 

All o~ the work ot the engineering eh.ope waa naamed \o 
determine whe\her the tealmieal valninc obw.1ne4 in th• wa1 
ot sutflcient qualit7 and quantitJ'. 

• did not feel that our ab.ope were ccompl.iehlng ll'llch tn 
engtneertnc uah.ing, and tnrther, that 4ving the ab.on period 
of con.tact Mt.ween the cnttaaa and the ata4ftt, not a sottl­
ctent amunt of llklll and ezperience wae obta.inea to effect ,aq 
aig11ificant change 1n the n.ba 'Q9D.t proteeeional atatue ot the 
engluer. OonaeqUl!Jll tl7, the ehopa JIU t be IIIIU to car17 their 
tul.l. wetcht in engineering training or be d1acont1nuecl. 1n fawr 
of other courae•. 

Of the two poadble choice•, Ohio State ehoae to retaln the 
work of the ahopa, and to preaent the 11&\erlal from the enctneer­
lng standpoint. It ta felt that IION cu be ta11ght aonceming 
the ter1.al.e, the machiDee, and the proceHee of modern. inclulltry 
in the ehope than 1D. other poael'ble course•. !'here are in. ad.-
di tion certaiD. '7-Producte derind trn the shop prograa. !he 
atuclnt learaa to appreciate the work of the Killed •chmd.c in 
the 1.nduatrial organization; the etaalen.t gain• eom knowledge of 
ahop pl'Dcecblre and. basic eafe'1° precav.t10D8i the atu.c!Mlt g&in.a 
in aeltcon.t1clence; and laat &1l4 ia thia eaee the leas t illJ)OriaZlt, 
the atud.ent a.cquiree eo• nal.1 -tl&l akUl. lie ia then left 
with a buia for tuture eoureea in eatev, qualit7 control, 
a.as,;n, and maaageDmt, a:a.d a eorreaponcling ad'ftntage in hi• 
tirat poeit1one of reaponaib111t;,J. 

~ daf1n1 te hacH.on ot the courM in Welcling a:a.4 Heat 
!'Nattnc 1a to illuavate the f omlnc &D4 t:reat11911\ of •tal• 
for the tool a of lnclaah7, and to pron.4e the tomdatlon. for the 
ue of the welding proceaau ta production and canatructlon 
field•. 

7 GrNII, .!:2£. _g!l. , pp. 14-96--'l.99 • 



!'he 1peclfic aims of our oour1e in Welding and Heat !reat­
lll« a.re to de'ftlop an understanc!in« ot the hea. ting and coolhg 
eycle in terroua etale, to •-t'uq metals tro the ~deal 
standpoint. and to integrate the lmowlecJce of the p~eical. aad 
metallurgical propert1e1 of :metals. a.e a ba.eis tor co11pre 
tion. of the we1d1ng proee••. 

10 

!he course 1nclu4e• two one-hour lecture, each week. and two two-hour lab­

orato17 periods. &Dd 11 of ten week8 duration. '!he stud.en.ta han su1'f1-

cieat time 1n the ahop to become well grotm.ded 1n visual inspeet1 on. d 

are abl.e to diet:f.nguiah read.117 the signs of competent weldinc. 

DeftloJ!!!!t• in welclly .!! :lezleplaer Po1ztecha1e Inati to.te. J. weld­

ing eouree and. laborator;y han been daTeloped at Blmeselaer Pol,.tecbnie 

In.eUtute which ia baaed on renarch and experimentation rather than. o:n. 

practical. experienoe for the engineer1n.g atll4nt•. In deaeriblng the 

nldiug eourae for engineer,, llr. l1e!M1ell 1. Be1•, of that in1t1tutioa, 

etates:1 

An open and unbiaHd di ecuatiaa of tm pr1n.c1pal aphenut 
of uaefulae•• of all p:roceHe1 and of m,ntro.'f'enisl a'Ubjeeta-­
such as electric.!!· gae, wel41Dg .!! . rl.Tetinc aa a tool ot 0011.-
a-truc tion., weldiBg n. ca1ting ae a thod of JlallU:taeture, direct 
current T1. al.ternatiDg curnnt, acetylene -n. other gasea tor 
cutt1Dg-':iia1 a1..,.. bun an aim 0~ the course. since 1 t b felt 
to be moat helptal tor pro-8pective engineer • llueh of their 
contact with weldinc aa e:a«ineera after gr&dllation will be through 
the ed.1 a of highl.7 pre Judi ced 1nd1. rld,al • •••• flle "f'ar1e tJ' of 
the equipment 1a wide. the nm'ber ot ally' one k1nd ill ver'7 tm811. 
Our idea mre marq parallel, the newer idea in. the worlcing of 
metals, that it 111 'bette~ to have a varletJ' ot usehl mach1nea 
IIUCh aa a 1111&11 rollbg 11111, Jvd,nulic pre••• cl.rop t'orciDc 
aacb1ne, etc., on whieh the ata4eah lhal.l work in groups. than 
to ban a lot of 1i11ple blaclcai \h f'orgea for the atu4ente to 
l88lm ornamental irc,n work. We fnl tha\ 1 t 1• more lllportat 
tor our t'v.ture engmeen to ,mder1taad the principles, than to 
1p9III a,:q oonddera'ble UI01lllt ot ti• aenl7 acquiring 118D1pa.­
lator," eldll. 'fe e.xpect ln our tileor," oounea and in our lab­
orato17 to f •lliarlze the etudm:t •n«ineer w1 th the method.a 

8 W.u.11 7. He••. •Denlop19Dt• in. 'leldinc at llen.aselaer Pol7tecbaie 
I11ati tllte, • 'leld1Jtc .Jo\1.JIDAl, (•Oftllber, 193') , pp. 14-11. 



now ueed in Nlding and to ll&b it pc,asible tor hill to use hie 
Jud&ment 1n ••lecting the be•t method tor his particular appl1-
cat1oua. 

In ad.di Uon to i ta uee •• an at,rtbute 1n the training o't' 
the undergraduate engineer, the l&boratoriee will provide oppor-
1.11aitiea tor reaearch in wel41ng •••• 

11 

Bea9aelaer Pol7techn1c Ina ti tute off era a three10n th n11111er C01ll'11e, to be 

take after ti. junior year o't' school work, which gifts the stu&lnta an 

opponunit7 to get SOiie practical •on-the-Job" experience under the obae 

Tat1oa. of prospectlTe emplo7en.9 flle o'bjectin• ot the welding counea , 

at the Tarloue school•, mq differ conaiderabl7 and etill •el'ft the needs 

of the respect1Te areae. ~ \ype of JolJe &ftilable to '\he etudellte when. 

their achool work 1s eo11pletea Bhoal.d cleteraine what kind of weld!ng ehould 

'be atnesed in a giTen. loe&1e. 

Beoent welding aunez ~ ~ Oregon State College. In 194« llr • 

.ba A. Boltl97 • .&.aeistant Protuaor of In4uatr1al ~earing at Oregon 

Sate College, made surn7 of welding at that 1n.et1htion. to ehow what 

the ec}lool wa.e doing coueemlng nlcl1Jlg for the engineering and teclm.ical 

e~t•. In. 'Ule repon o'! this nne7 llr. Jloble7 statea:16 

!be phenoainal growth of ••141Dg as a production proceea 
4uring the last tnnt7 78&1"• make• 1 t neceaaar;y to increase 
the empha.111• on wel41Dc in the counea attend in engineering 
and teehnloal ecboola. Jlew 1adM4. an the grad:aating etu4ent• 
fro• these school• who will not haft at least eo• contact with 
nldinc whea thq get on the jolt. 1lan1' ot the• will enter 1n­
a.ab7 an4 be face to fa-ce w1 th l&J'ge-•eal• operation• using &1.l 
of the Tari u tn>e• of wel41Dc. Othen will enter fins where 
the7 will ban Ule opporlulrl. v to h.trocmee welc1lng or to ia­
creaN l ta u.n be;yond the •main 1i4nwlce olll.7" niche that it ha.a 
often ocCl1p1e4 in the pas\. 

9 •Wagineerlng Wdacation at lleneaelaer Polytechnic Institute, • 
Science, C•OTeuer, 1940). p. 395. 

10 ua A. Bol,197 1 " el41n& 1n ~neerhg and Industrial Arts at 
Oregon State College.• Un.pu'bl.ished college report, p. 1. 



12 

!he Department ot IDduatrial bgineerhg and In4utr1al 
Arts at Oregon State College 1a theNfore increasing both the 
tae111t1ea for and the m111ber of counea in welding .. 

lour welding courses are aow beiDg taught at Oregon State College. An 

anal.7eis of t.n.e llUllber of en_gineering attu1eat• t&king these course• ia 

presented 1n. !fable I •11 Perhape one of the N&IIOna for Increased hltenat 

&bo t welding in. Ore&()D stem.a from the fact that there wae a great deal of 

welded fa.'brlcation. dQne, d11ring the recent war, 011 ah!ps and other prod-

ucta 1n t tate. Of the eight engineering eurricula rep.resntecl 1n 

'fabl I, fiTe inelude welding as a 1"8f.l:alrec!. eubject. Almost nine tiaes aa 

IIWQ' staden.ta a.re required to t&bl welding aa are allowed to elect weld-

ing. 'l'blt four course a now elDg offered at Oregon St te College are de­

scribed 'b7 Mr. loblq as follows: 12 

X:I 25()-~rging and Weldinc-2 cre41ta-l lecture and l 
!our-hour labon.tory period per week.. .I. egimling shop eoune 
which comb hlea weldlnc and nae Clttti.n« w1. th heat-treatbtc and 
forging . 

a 3511--Welding Procesae•--2 cred1. ta--2 leehre &11.d l bour 
laborato1"7 period per week. !hie course will pel'lli t a. more 
tboro\l&h atm7 of the '98.rl oue n.ldblg pro-ceesee . building 'OpO 

the 'bacqround ea'8.bl1ahed 111. D 250. 

IS 355~Weld1Dg l>Toc1D.ct1on~2 credita--2 lectuzea and 1 
two-hour la ora.to1'7 pe71o4 p.er week, a •tud;r of the Tari.OU 
wel ding pre.cease• and how \hq CU: be eaployed most prof 1 tabl7 
o:a. a pro.duc\ive 'baai•. 

II J56-f elcle4 Product Deai&n--2 credi ta--1 lecture and 
1 two-hour conf'ereace period per week:, a atu41' of the deaign 
of Tari.oua producte and atruetaree eo that the7 can. be welded 
-,at ettectl'ftl.J', efflc!en.tly aa4 economicall7. 

!hi• 1ltl!q' aeea to be aore nldin& than would. be neeeeaar., tor engineering 

stud.eat• in. 1118111" atatea; however, the atudea.ta at Oregon State College 

11 l!!;!., P• 2. 

12 ~-, pp. 3-6. 
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WJtDIR IS lllG IDDIIG CumtlatJLA A'f ODJOI' S'!.l'l'I COLLJD'.1 
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~rienl tural ~iaeering 10 10 
C!waical ad lletallurglcal 
~erbtg 10 

01n1 lagineerht& 10 5 
m.ectr1cal WngiueriDg 130 10 
Yonst Prodtlcta ~illeeriJIC 10 
InduaU'ial MJd •1• ,~ tia 6o ~ 

ll() 20 
la4v.atria:L 'lngfaeertng 50 20 10 
11ecmm1ca1 ~neerlDc 130 10 

total nqalnd per 19ar 390 100 :q,o 0 
total eleetiff per 7ear 30 25 20 30 
!otal et11uat• per 79&r 42o 120 6o 30 



114. 

rill undoubtedlJ' find 1 t ney uaehl. 

lleldlpg !9,u1E!!nt .!! Or9mn. State College. Oregon State College 1a 

taking ad'ftlltage ocf the opportm1ty to get War SU?plua Materials aa ia41-

cated in the fol.lowing atatement: 1-3 

Cona14en.ble nn equipment for eom tn,e• of welling bu 
been obtained from the War A.aaeta Adldailtration which cou'ld 
not haTe othel"Wiae been obta.illed. !'be 't :wrable poai tin 
occupiecl b7 the aehoola 1n the W. A.. A.. diapoul program had 
•de 1 t poasi'ble tor 1h11 te4 equipmn:t lradcet• to be aprea4 
onr aenral tn,e• ot equipment instead of haTing to lie spent 
entirel7 on perhapa one atncle itea ••.• Of coune 110et it ... 
obtained fro• the I. A. J.. were manutactved prior to 1941J 
and han been 1111;P41rsect.cl ._, 1ap1"0Tecl •odele nt at leaat \he 
achool 8hops rill not be eo far 'behlnd tn:clmtrJ' tor a while 
1n the vintage of their ahop equipll8llt. 

A. l.iat of the equipment that ia either aftllabl.e now or will be during tb9 

19ar 1950 at Oregon State College ia pre•ented in !able II •114. 

Welding :lngineedg .!! ~ State 1Jn1Tera1\y. lleeen'17, a report waa 

g1T911 b7 llr. Jl. 8. Green to the .berican Welding S0cle't7 at !'he Ohio State 

Univerait.7 on training in ••ld1ng engineerla«.15 Welding 91gineerinc, •• 

deacrlbed 'b7 lfr. &reen, iJrt'olfta Jm.owleage of three baeic area.a 1a •­

gineer1.Jtc: 16 

••. (1) the design of machines, structure• and equip119nt 
u well as the cleeign. of sui 1.able connectionw; (2) the mteri&la 
of engineering with parUmlar reference to metal.a. ca••• an4 

13 IM!• , p. 7. 
14 Ibid. I PP• s-9. 
15 J>reeentecl at the !b.lrUeth Ammal lleettnc, Allerican Welding Societ,', 

CleTelaad, Ohio, week of October 17, 1911,9, b7 Jl. S. Green, Acting Chall'lllllll, 
Deparillent of leldlnc lilghHr1ng, !be Ohio State '11l1.Terai'7, Co11Dl1"l•, 
Ohio. 

16 :a. S. Green, "Welding 1D Bagtneerlng Bducation, •· .!!!!_ Welcl1.nc 
Joumal, (April, 1950), p. 3ll. 



'!'AlliE ll 

WELDING EQ.UIPMD'P AT OR'llnON STATE COLLl!nE 

Equipment Bamber 

O:xy-acetylene stations 16 
Portable ox;v-acetylene 

welding o.utfi t 1 
J)ortable oxy-aeetyl.ene 

cutting outfl t 1 
O)Q'-aeetylene contour 

cut ting station l 
O:xy-acetylene cutting 

stations 3 
El.eetric arc welding machines 15 
Atomie-Rydrogen Helder l 
Belia.re Welder l 
Spot Welder 3 
Slibmerged arc weJ;der l 

lquipment 

WGlding positioner 
Forging turnaees 
Forging hammers (power) 
Motor dri van press 
'.Bending rolls (power) 
Shear (power) 
o·ven furnaces (gas) 
Pot :furnace {bath) 
Drill pr$sses 
Grinders 
Ra.cksaws (:power) 
Cutoff' maiehine 
lib-cnm:e 

This shews only the major piee9'$ of equipment. None of the small 
p0wer or hand t.ools are in.el•d. tn this list. 

15 

1 
4 
2 
1 
1 
l 
2 
3 
3 
3 
2 
l 
l 



refractoriee; and (3) the proceaaea and procedure• ot the weld­
iD& indua t17. '!he practiee ot Welding ~n.eering in.elude• 
such proteaalonal eeZTice aa coneultation. investigation, 
nal:aation, planning, design or rempondble nperrl.eioa ot 
conatruetlon or ntacturing, when such proteadon.al aenioe 
requirea the appllcaU011 ot engineering principles and. data. 

16 

The designing o'f the curriculum in. weldinc engtneennc waa goTern.ed 'b7 a 

phlloeop)Q', the llll!tJor teuta of which are: 17 

••• (1) 'l'hat trainiinc ahal 1 be firml.7 band 1n mathematic• 
and the p!Q'atcal eciencea, (2) that the t.chn1cal tn.1.ainc or 
the training in the application of acince tlhall be bna4 u 
poeaible, (3) that it ta the job of tu 1UliV9reltJ' to gift aeiea­
tiflc training and that f.t 1a 1he Job of iadut1"1" to prorlde the 
e~rience te(uincl to ooaplete the education. of an ncgiuer, aad 
(l.t) the pupoee of the tecbn.1cal or applie4 scdeace eouraea le 
to teach "laaic acien.Utto principle• and to show their relaUoa­
lh1p to engineering, not aerel.7 to pl"OTide a collecUoa of 
related data and. md.11a. 

We feel that the Ter;r nature of the welding field la such 
aa to precl.11Cht the poedbillty of trainuc for a narT01I' ot 
specialisation. lt la conclllllla4 that a high 4egree of speelall­
•tioa would be a 41a\1aet dlsHmee to 1a41111tr"7 aa4 ataaeate 
alllce. It ls perbap1 an cnent.aplUlcation lJut tadicatln 
1utverthele11 ta define ou puJpOse to 1te that of traildng men to 
man tht.np out of metal •••• 

'!'he duration ot tratn1.nc is f1Te 79an u adopted 'b7 the engiaeering col­

lege of b Ohio State University. !able III 1a a l!lllmlarJ' of the require-

lll81'1ta of the welding engineering cnrrieulu:a and expreHea in terms ot 

acadndc hours and on percentage ale the relat1Te • ight a11igu4 to 

each portion ot the curricul .18 !able III certainl.7 indicate• a broad 

engineerin« baae which when co:uplecl with act1:lal lnduetrial experience 

ehould produce a well qualified welding engineer. Accord.hc t.o 11.r. Greea, 

•the ehorlage ot experlmced welding engt.neen haa placed gractaatee of 

the department in. an en:naltle poaitton w1 th rempect to emplOJM!lt an4 

17 Ibid., p. 312. -
18 E!!!•. p. 313 · 
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DqtJ I RIIIJlll!'S JOB ftl mum :a.&.emum OJ' nm 
mGIDIJUIG il !Bl OIIIO S!A.ft Clllt.DSlff 

Coune Boun Per cant of total 

llaU...Uea 39 13.91 
;p eica 15 ?.36 
Cbelltatrr 12 .29 
~118h 9 3.21 
:lacineerlnc Drawtnc 15 5.36 
S11n117 at lngtneennc 3 1.07 
•111ta17 cienee 12 lf..29 
Phjyaicel lcbaeation 4 1.!Jl 
~c• 6 2.1 
Pqcholog 3 1.07 
llec1wdce 19 6.79 
lie tall ura 12 JJ.29 
llechanical Jngineennc 20 7.11i 
:llectrical llngineeriJlc 12 ~-29 
CiTU .lncineerlllg g 2.s6 
Xn4uuial :a,g1neennc 16 5,71 
Wel.4.lac ~•l'UC 27 9-~ 
1!eclm1eal ~ectl~ 15 5.36 
Bonteclm1cal :11.ectlw 33 11.S"O 

total 280 100.00 
lnapeetion trip• Ii 
ln4U11\r1al hperienee 12 

17 
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lum with others. !he currlcul.um can instead be judge! b; torth.eomfng 

students. 

The ~- between weld&T a.nil ey:1n~ei-. Untortnnatel7, there seems to 

be all ever-br<>a.dening gulf betwee1$ the welder -and the engineer. !fie in­

creasing teebn.ica.lity of intorma:tioa ptlbl tshed b.y wel.ding periodicals 

written for men with engln-eeTing ~ds tends w make this plf a 

design to the welding operator wh<> is 'WJllual:ifted to make- the proper eholee. 

1.l'he need to have a nette:r W1&:trst$'1ding 'between the engll't8er and the weld­

ing operator is disC11ss&d 07 Mr. 'filo.mas J. llarr; as tollt:iwu20 

It is astoimdi:ng t& eoatumally diseove:r the nU1nber of 
welders and supervison :who have !LO lll!lderstan.ding whatever of 
s-o s inmle a subjeet as ·tm.r .A. W. S. ....... S. ~. .M. -ela.sslf!eatiort 
of electrodes, and~ mention. of a?'.C characterl.stiea. electl'Qcle 
pcysiws or metallurgy immediately becomes a barrag-e of double 
talk that leaves the-m feeling Ve'rJ' much relieved when 7011 go awa;r • 

• • • We of the AMDICAtf W:lt»DG SOClftf have eon tu»all; ex­
panded our knowledge am lU.lde:x-stand.ing of various weltlbg p.ro­
ces ses, but the men in the- plan.ts- have remained at a. -static 
level, e~eept in the ea.ae of a few eompaniea whe hav-e th& te-eh­
nicml. men and other -fa.e1llt1es to rel7 upm • 

. . • It was the war that gave wel.ding its greatest impetus. 
and at the same time prodnc:ed its grea:test def'lcieney, 1Umt&l7. 
the lack of basle Ullderstand~. 

Row .caa we expect a we1-B&r as a erattsman to ma.tclt OOllt"' 
pleteness of know1e.dge with the rich background posses-sad by 
the craftsmen and masters m other £ieldl!'f JIQW can we talk to 

19. - . .· ibid .• p. 315. -
20 'fhomas 3. ~ is Welding Engineer Specialist.- tramtachteger 

Corporation. Chica.go, lllin0is. Thomas j • h1'17, •Advanced lframing .for 
Welders and Supervisors, u ,-,._ Wel,-!!5 Journal., (S'tlly, 1~9) • pp. 63,-611;1. 



these persons if they do not have a basic wderstanding ot what 
we a.re trying to s~'i' · 

The general run of welding peraonnel are not people who 
have J!lade an intensive study o:f the mtriea.cie·s of ,;;reldingj out 
are persons who know very 11 ttl(' of many things which we take 
for grMted., even though they ~e oonneeted with welding in some 
eapaeit¥. 'l!bis includes not only welders and supe.rvisors. but 
also time stll.ey, design,. eng1neer1~ and other high level de­
partmellts of industey., ... 

Mr. Barry proposes to lessen the gap by an edueational program for the 

19 

welders and. supervisors. '!his is of Mut'se a fin~ thing to inerease under-

standing of the welder so that he might better eope with problems of the 

engineer. Elmil' ea.n the engineer have an und.e~tanding o:f the problems of 

the welding operator unless he too beeOfiles better acquainted with the 

aetllal applications of the varlous welding methods? Mr. W. E. Johnson, an 

engineer for General Electric Gom~, ~xpresses his feelings e011ceming 

how engineers should become acquainted with welding when he states, fl Direct 

observation and ex_perienee is perhaps the beat method of lea.rn~ •••• n21 

!he engineer who has had some practical expel"ienee with the application of 

welding will better understand the the pro'bl.ems of the welding operator 

and ca.a design the ,joints ts be welded more effieiantl7. 

Weldin~ !,! . .!a! ~ . Institute !,! hebnology. 11:r . G. B. Canon. of 

the Case Institute of 'J!eehnology, points <rut the importance of a good 

understanding of welding w the mecmmieal engin~ering student. The :teel= 

ing toward welding and the type of welding course offered a.t that institu= 

tion is- d1.scussed i.n the follow1ng (!lWta.tioa t'rom tlr. Carson:22 

2l W. It. Johnson.., n»esignil'lg for JProd.uetion,tt Mechanical !!;tj.neer·& 
(Hq. 1947), 3so-3s2. 

22 G. :S. Car•on., ttWeld.ing Course for MeeheAical Engineering Studants, 11 

Vleldi»c· J ourna.l t (Augas.t,. 191W) • 58.4-587. 



'feldin& has become sw::h an illportant method ot tabrlcat1on. 
in al.moat evet7 mechanieal goods lnduatr;y that 1 te oaieaton in 
a mechanica.1 engine&rmg c,urrlcuJ.1111 would be open to serious 
critieiam. 

!o teach welding merel7 u a Bkill ot mn.ipul.ation nul.cl 
be groeal.7 1n.autf1c1et fro• the at&nc1point ot the mecha1l1cal 
engineering an.61Dt. It ie ,mqueetioned that operator eldll 
must plq an imporlallt part 1a the retru1. ta obtained from any 
manual welding proceaa, but lteyond auch ekilla the engineer 
must have a complete and. tb.oro,igh mderstandl:ng ot the pro­
eeesea and pqdcal pro-perUea &'ftdlable to hia in. eommereial 
practice. Be must, 1n ad.di t1oa, 11ndentaad the ttmd&men.tal.e 
of design ad performance characteristice ot the Tarioa tn,ea 
of arc, pa, electric, reaiatsace, ancl atomic lJTdrogen wel4111« 
equipaenta aftilable ae industrial toole. 

!he college make• no atw11pt to compete with tu Mll7' a:­
cellent tr&de acboola, and couHqtaentl.7 cloee n~t propoH to ~ 
out qual1t1ed weldinc operator•. It doe• try to \urn out m­
g1.1uter1 thoroughly gl'Oun.ded in the funialllental theol'J' and prac­
tice O'f welding . 

!hree houra per week are dnoted to lectare-recitation, 
and three houre pe-i• week to laborato.ry practice, during one 
semester. The eo-une 1AT01Tes: (l) ga• weldillg .. cutting, tuel 
g&eN and euttbg ettecta; (2) electric are wel41.ng aad equ1p­
M1l t, ta.ctore lntl\liDCiiag wel41nc, a:u toma tic arc welding, and 
eleetrodea; (3) weld teattn«. non-deeU"aCtin teate ; (4) elec­
tric resistance welding . spot, sn4 automatic reetetanee; (5) 
thenit weld.iDg, atoaic ~clrogen welclhlg; (6) ._rasing aad 
eolclering, bronze welding o'L cast iron; (7) welding low allOTi! 
steels , and staiDl.eaa steele; (8) welding copper allc,ya, and 
aluaimlll al.1079; (9) welding preeaun w11eels , wel41ng of 
boiler•: (10) aircraft stnetu:re•; (11) welded machine ttruc­
turee, Jiga and fixtures tor welcllng; (12) welding 4edga. 

1felding t.clmictue is talJ&bt 1n the lnc1.utrlal Di'riaicm, 
and thia d1T1.s1on cooperate• eloeel.7 with the 1leeign. dlTialon 
to preTeDt oftrl.ap and promote course coordina.tion.. !'he photo­
elasUc atreee analyaie method 1e alao full.7 COTered b. the 
clee~ d1Tiaion. 

Laboratory work 1B diT1c1e4 1n t h ree parts, oX7-acetJlene 
welding and euttinc, are welding proeeseee and fiel4 tripe. 
Report• are written on each mJor 1.a.Hratol'T assigmlent, and 
emphaais 1a placecl on anal7aie of reaul. ts 1n an at'911pt to 
create abili v 011 the pari ot the student to • trouble ehoot• 
causes of welding ~edb and point out reae41••, since '\hie 
ia regarded as an iaportant part of the mechanical engin .. r•• 
dut.f. ~ eollege departlllent baa X-rq apparatus capable of 
radiographic analyaie of weld.a •.• 
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!'he student engineer who complete• euch a coune aa deacribed "b7 Kr. Canon 

baa an excellent weldinc b&ckgrolmd and •houl.d be able to cope w1 th prol>­

lem• that ID8iY confront hill. 

Berln !!!_ college ca talop . .l e tudJ' of engineering ea taloga waa •48 

to determine the importance attachecl to welding b:, the Tariou 1nat1tu-

tiona, aa 1ndicawcl b7 the catalog 8llmBJ7 of en.g1neerlng COUNH which 

aight contain welcl1nc in eome ton. !able IT llhowa the IIIIDD.er 1n which 

welding 1• presented to engineering etwlenta aa 1.D.dicated 1'J' the catalog 

•~. 'fbeN figure• coapere ta-.orabl;y w1 th lntormation gathered fn• the 

returned quatiomaairea, aa noted in Chapter III. leldbc 1eeae to be 

represented reaeon.abl.7 acouratel.7 1n the •chool cataloga. 

!9!!!q. In Chapter II a brief cleacr1pt1oa ot the dnelopmea t of 

welding haa bea preNllted. Beftral lead.inc weldin« methoda are diee119eecl 

froa the atandpoint of dates of cliaconl"J' and rapidiV ot growth aa4 ex­

pana1oa. !he 1fide application ot welcll.ng todaz ia of recent deftlopment; 

howe'ftr, there baa been a lillited application of' welding, b7 the forging 

proce••, for thoU88Dda at yea.re. 

!.QL. r, 

CATALOG S'!UJJI OJ' W&DID J'OJl JIG IlllBS 

Per cent• 

School.II offerbg welcll.nc oouree1 tor engineer• 11.2 
School• requiriag welding covaea ia their engineering currieula 22 
Schools not reqa1r1Jac a-, wel.4ug 1n. -,;lne•rh« enrrieul.a 16 
Schools otferlDc coune• •uch u .. utacturing proceaeea 

which 111cluile ao_. weldhg ~ 
School• aot atferinc weld1ng in air, tom 12 

• ~ sumatioa of the per cmt column ie owr 100 per cent beca:ue 
of oTerlapplng ot -zv achoola UD4er the Tariou heading9. 



Few stud.ie-s o:f' a related nature have been r<W.d&. A revie1;1 of the 

literature. eoneeming weldill€ for engineering students, from Oregon State 

College, Ohio 5tate Uni ve:rs1ty •. ~nssela.er P.olyteclmie Institute,. and '!he 

Gase Iasti tute .of Teehnology has be&n presented. !he importance o:f lutvilig 

the engineer and the welding opera.tor underata:r.1d ~ach other's I}roblem,g '.!'.!.as 

been iliscu.ssed.. The ~@r i'.ll which welding is p:resentml in the college 

catalogs is also discussed. 



CRA:PDR III 

PBIS§i'.A!'IO• A1fD All.U.YSIS OY Dl!A 

23 

-!hia chapter will preaen.t intormation gathered troa the returned 

queetionna.irea. Lista of the acboola to •hi-ch queationnalrea weN aant, 

and those echoola from which retmna were reee1Ted will be fo'tlll4 m .lppa­

cllx B. !he queationnai re and related let ten appear in Appendix J') . 

lle8l)Onc1ant•. Ot the 134 queat1oanatrea which were seat, 117, or 

e1ghty-et,:bt per cent, were either returned or a letter was written ex­

plaining the a1 tuat1on. concerning welding at the reapectlTe inati tut1ona. 

!he queat1onna1re• and the letten of 1.ntrod.uction. were a44reaaed to the 

Deana of the school• of engineering et the 134 1nat1tutton.a_. !he quee­

Uonnairee went completed b7 the Deana or were referred to the flLl"iou 

engineering depanaen.ta aa ind1.ca.ted in. !able Y. A 1:c)taJ. ot fourteen a.­

pa.rtmenta are repnsented in. the replie•. !he greatest 11,m"ber of allnen 

rece1Ted were completed b7 the following two groupa. !he 4.eans ot \be 

'ftl'ioue inati tut1ons answered a total of stxv crueetionna1ree or tit'7-0M 

per cent ot the total mmber returned. . !he •cbanical engineerlnc depart­

•n.t fa.cult)" returned thirv-four queetion.nalrea or twen.ty-'lli.ne per cent. 

Bepreaentation 2! atawe. All of the eta.tea in the Union haYe at 

leaet on.e engineering curricula which has been accredited by the ~neen' 

Council tor Profeeaional Development; therefor,, at least one •ueetton­

n.aire was sent to an 1neti tution in. each atate. Since the met he&'Ytl.J' 

populated state• ban the largest 111111ber of accnditecl engineering ineti­

tutione, & greater nmber of questionnaire• were een.t to ineti tut1on.a in 
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lle9J>Gadm, ._'ber fer cent 

Deaaa 6o 51. 

Archi tec\Ural. l .15 

Chnical 1 .15 

General 2 1.7 

Illduatrlal 4 3.IJ 

llechanical ~ 29. 

Ketallura 3 2.55 

prooene• l .Slj 

bgluerlng shop 5 4.1'5 

lfan.uf'ac turtnc Pro cease• 2 1.7 

Iaclua trial .Ana l .85 

lelclbg llngineertn« 1 .15 

llachine Deefp 1 .Slj 

Admin1•tra tin ~neeria« 1 .15 

~tale 117 100.00 



those sta.te.s. Fort7-st;x atates and the .Dtstrtet. of' Columbia. were repre­

sented in the returns. li-0· retllms weM received. from !few Jfampshire and 

Vt.rginia. '?he ind"WJtrial develQPJ!lea-\ in these 11ta tes has neeu wmpa.ratively 

slight and thus weldi?Jg 1lltq" aot- seem important. 

Deertments that of'fer weldi.5. A to.tat of f'Ourteel'l dif'ferent titles 
. . - . . . .. 

were given by re.spo:nden:ts as the offte!al title of th9 department in which 

weldfll« was b.eing offered er taught w engineering stutl.euts at the various 

inst! tut:i.ons. !he metmallill:91 ffllginee;r-tng department., as indieated in 

~ble VI. is th& depa.rtm~at r.esp0nsible for welding in. tha greatest immber 

this part of the qu.est1onna.1n,. iniieate.d that we1.di.ng wan 'taught ~ the 

me:cba.n.ical engineering depa.rtmeat. 'Ble me-Wllll';;i:Cal. engin.et3rlng depart.-

inent was second higheS't with seven mtitutions, or appnximately nine per 

cent. reporting this departmel)t as tbe one teaehing wa1ding. Only one 

:lnstitutioa reported bart:ng a ffl!t1ding ·e-ng!neering department--this was at 

1!he Ohio State University. Utah $ta.te Agrieultval C<>llege ha-s a weld.mg 

mi t in the metalwork depari;D1ent which otters a fOIU'-J'Ga.l" cu.rrieuli11m in 

welding for the end,neeri11g stud.eats at that in;stit.tttiolt • 

. Weldi!J !!9.uired ;2,t 1'1eete•. Sf the :sixteen. engiue-ring euniffllla 

listed in fable VII which are a.eeredited l)y the Engiue.en• ~1 fo-r 

Profess.ional Development.1 the studsats lu meehai:eal $1gineerl?Jg are re-· 

quired :to ta.kt$ welding at the grea;\est :sam:ber of !nstitut1Ms. !his is to 

b.e expected since 1 t b th.e m&cbaaleal. engineerb:lg 0;epartmem; tba t of'f'ers 

welding at most Qf the institution.a as bldiea.ted in flab.le n. A total. of 
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l , Admirds tmti ve engineenng 
2. Agricultural and mechanical 
3 . Civil en&ineer1ug 
4. Economies 0£ engineering 
5. Engineering shops 
6 . Gene·ra1 engineering 
7. Ind'W!trial Arts departnent 
8 . Indus trial engil'l;eed.qg 
9. Industrial Education department 

10. Mauuf aeturing pNet'sses ·de~t 
11. Mechanical engineering 
12. Metallurgical.. engineering 
13. Metal proffltssing deps.rtment 
14. ?4eta1 work d$partm.e11t, weld1»«: unit 
15 .. Selding engineering 

!otals 

1 
l. 
2 
1 

' l 
3 
3 
1 

45 
1 
l 
l 
1 

100.00 
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1. Aeronautical. 
2. .Agrl.eul. tural. 
3. Arehi tect"aral. 
4. Ceramic 
5 . Chemical 
,. Civil 
7. Eleet:riea.l 
S. :lrn.el technolog 
9, General 

10. IndustrtaJ. 
11. lleehanical 
12. Me:tallmg:teal 
13. Mining 
14. Nav~.l a:rchi teeture 
15. Fetrole• 
16 . Sani te.17 

Totals 

lJ.1 
4 

17 
. 11 
55 

l.20 
126 

2 
8 

29· 
107 

31 
32 

lt; 
19 
·29 

28 
16 

g 
lf. . 

27 
30· 
42 

2 
l;~ 

33 ,, 
20 
ll. 

2 
10 

I 

22 
11 
4 
1 

16 
12 
23· 

6 
·26 
sa 
10 
4 

4 
1 

6 
5 
4 
3 

11 
lS 
16 

2 
8 
7 
5 

10 
7 
2 
6 
1 

107 

27 

21 
31 
50 
75 
lJo 
6o 
33 

100 
57 
21 
8 

50 
~ 

100 
60 
88 

Column (2) cf this table gives the total 11:umber of institutions that 
have either had the above -curricula accnd.ited l}l' have them as options of 
other a.ceredi ted eurri-eula. JTot al.l of the respo,ndeats answered eaeh 
qiaestion. Thies n.ecessita.ted having two eolumns, (J) and (4L in place 0£ 
just one. The per ceat :columns are based only on those respondents who 
answered the ques t:J.on on. this particular subject . 

• Wilkin~, !!!c· cit .• pp. 92-lOJ . 

•• See Appendix». 



fifty-eight respondents indicated that welding w~s &'!. required subject for 

mecllanieal engS.neering students at the respective institutions. 'fable V'!I 

lists the sixteen accredited engineering ct1rricula and indicates those in 

which welding is ei th.er required or a.n elective. This table shows only 

the :fact the,t some kind of welding program is requil"ed or m~~ be eleeted-­

the particular type of welding courses offere-d will be discussed later in 

this chapter. It is signifiea.'llt t:hat there a.re over eleven times as man;y 

in~titutions whieh require meche.nieal. engineering students to take i,elding 

e,s there tlU"e institutions that offer welding as an eleetive for these stu­

dents. Th.is tendency. although not so :pronounced, is noticeable in the 

tows where, as the sumr,ia:hion of a.11 the ,curriClll.,,, there is a :ratio of 

approximately two required to each one elected. 

The number of institutions wherein the students 1.!la.Y elect welding ex­

eeed.s those where welding is required in only seven eurrieula.. 'lhese 

seven. curricula include fields in whieh the application of welding would 

be limited, or in which. the iroportrulee of welding is at lea.st minor. Only 

four institutions have an accredited curl"'ieulu:m in agriou.l tuml engineer= 

ing. Respondents :from eleven institutions indicate welding is required in 

agricul tu.rial engineering. Welding may be elected a,i:1 part of agrlcul tural 

engineering in five additional institutions. ~is indicates that many 

institutions, where the agricultural engineering curricula are not yet 

aceredi ted, require students to tt:1.ka some welding whe11 studying in that 

field. This is significant since it indicates tha,t welding is not just an 

after-thought~ but is being considered as an importe,nt su.bjeet in the de­

velopment o:f e-,1r:ricula, which m23 soon beoome aecredi ted, in tlioge insti­

tutions. 



Other. e11rrieula.. In addttioa w the sixteen aocredi tea ··eurtcula 

llste!l in 1la'bl.e 1'11, the 'l'S.apontleate umed. ttve- othtn"e·, tn whieh weldiag 

was required, that mld:tt be eenttldezed a.11 llOn-aacreillted engineering cur­

ricula. !hese cvricula ar. listed 111 !able TI!t ~ lot· as the weldttig 

:!ULI VIII 

JfOif-ACCB&i'llD CUUXCVLA SUGGEl'lD BT R1ISPODllft 

l.. Engine:e.ring l)b¥siea 
2. !textile engineering 
3. .~restr; engineerb)g 
I.t.. AatomotiM eDgiaeel:lag 
5. fleldiag engineeri.lig · 

1 
l 
l 
l 
·1 

in.satq is growing, $0 might these otber courses grow and. become standard 

accreditei curri,eula at some t1me ta the· futare. The last Gt tbe ·suggested 

courses. welding &D&ineerltlc. has been· uveloped at Ohio State 11nivers1ty 

·du1ing ·\he past £.ew years ,and is the 'ba•l-s f'or a degree 111 welding en ... 

gin.eel'bg.2 

4tcate4 in 'fable TlI tbat wel.it?tg ..,. 'be talma as an electtw. a subs~uent 

question was askad. to determine the peS"Centag.e of stdea'1t aotua:U.y ·'taking 

welding as an eleeti.ve. 98.bJ;e IX gives the renl:ts of the forty-eight 

respondents to tlus ques tiol).. One ef the respondents repo-rted that the 

2 Although this course ha.11 not a.s yet been accredited by the Engineersi 
Council. for Prof esstonal Development. the course is one wbieh is preparing 
men to be welding engineers. !his is an: indication of a need for such a. 
course in that area. 
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.PD Cliff O:r S'ftJDIITS UA«.P TAD R.DDG W'Jl'llf. I'l IS tfffll BQ,tJIDD 

Jlumber of respondents Jle:r 
reporting this percentage eeat 

l 
0 

' 1 
0 
l. 
0 

10 

12 
11 
10 

' 8 
7 

' 5 

Humber of respondents Per 
reportiug this percentage cent 

l 
2 
6 
J 

12 
2 

4 
J 
2 
1 
0 

Few or small 
percentage 

per esnt vaned ~ith the different cirric-ol:wns and that at that insti tu-

tion there waa a 13.1".ge percentage of the agricultural engineering studen.ts 

that elected we1d1ng. but relatively' smll percentages of the other eur-

rieuJ.ums did so.. ~s is undoubtedl..y the ease in moat of the institutions 

and the figures presented in 'table IX ea.n be considered to be the estimated 

averages of all the ca.rricula at the institutie.ns. !he greatest estimated 

percentage was that twelve per een.t or those students not. required to teJ:m 

welding did so, the average of the estimates being six per cent. 

§J?!cial courses ffJr w,ginee:rs. ·~ institutions ba.ve developed 

welding co,urses espteial.ly for engineering stud.eats. Fifty o'f the llTre= 

epond.ents reported. that a tvelding course iesigned eBpeciall;r for engineer-, 

tag students had been. a&:,pted. !be: nature of the cO'ilrstt va.r19d a grea.t 

deal , depending upon the needs of the locale. '!able X ia a. i1s t of the 

schools, listed alphabetical.17 by states, that reported a, special course 

.ill welding to:r engineering students. It will be noted that fifty per cent 

of the resporulent:s that answered 'thts portion ·at,. the questionnaire reported 
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that a speeial course designed for engineering students was being offered. 

Only two of the fifty respondents indicated that the special course in-

vol'ved lecture only: all ot the others in.eluded some form of labo?e,tocy 

work. Respondents of six i.nstitutions Teported that the engineers re= 

cei ved onl~r wo!'k in the laboratory in the special course. An. ave:t"9ge o,f 

one and four-tenths hours per week are apent in leetu:re with three schools 

$1Ving three hour, of lecture on welding per week. fhe avere.ge time spent. 

in the labomto17 is over three hours per week. ~he content of the weld-

i:ng course f'or engineers w.rie's considerably; the amount of time devoted 

an average ot fo\ll' and one-tenth hours. The time devoted. to "procadures 0 

speeds. and eoGts11 follows some.what the sam.e pa.ttel"D, with a. sprnad f'.rom 

accounted for to some exten.t since eertain phases of welding may be covered 

in other courses. Mr. e. Higbie Young of the Cooper Un:tGn for the Advance-

meat of Science and Art states on. his quest.ionna.ire retu.m that: 

... We have no counes or subjects dealing entirel~ with 
welding. The rr..ecilanical En.1gineers ha.ve e. cou:rse in Mecl1anical 
Processes in the first semester of the third year, ... approxi.­
mately eight hours of this i~ glven. to all t;ypes of welding •..• 
In the senior year, the subjeet of Ma.chine Design is given. 
We de-vote approximately four hours to the design character~ 
isties of welded joints .... the mun purpose of this i~ to ac­
quaint the mehine designer with the approach to the problem 
of weldad constract!on. 
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'!.UILII X 

DS!I!'U'!I01'S OJ'J'Dil'G SPW,ut OOUllSBS D &,DIR J'OR BLIGIIDRS 

I • j .: ., . 
.p • 

od I ~ 
... 
l j 

lid 

f! ., • .p ~ 

In•ti tuUona 
0 r: E lj~ ,.. 

3 • ,.. 
i !J .p 

t '1 • 518 I J 
C) i b. 

i ti • ti ,I ., ~ ~ 

1. .Uaballa PoJ.Tteelmic Inet1 tu.\e , 
.l.1llnml 1 l 2 

2. tJn1 ftrsi t7 ot Ari sou, hceon 2 l 3 
3. Stanford Un.inraU7 1 

Palo .A.lto 2 1 Ii 5 10 
~. Colorado .l«rleultur&l and Kectua:li·ca.1. 

College. J'ort Collina 3 l 6 
5 . Ua1:nre1 t7 ot Delaware, lewark 2 l 3 0 0 
6, lJA1TenitJ' rsf none!&, hinem.11.e 3 2 3 4 }J 

1. Geo~ lnat1 tute o! !ecmoloa, 
Atlanta l 1 2 Ii 2 

I. tJn1yereit)' ot Idaho, lloaocnr 2 1 3 10 15 
9. lllin.01• InaU tute of hcbnoloa, 

Chieacc, 2 2 
10. Sonlnreatem tJDiTenltJ', 

Zftnaton, Illllloia 1 1 2 0 •o• 
11 . tJniTer•ltJ' ot Illlaol•, Ur'bana 3 2 ~ 10 2 
12 . Pura. lfa1Teni '7, Lafqetw 2 2 0 16 
lJ . loae Poqtechaic IaaU tu.te , 

'fern Baute 2 1 3 
14. Iowa State College at Acrlcultun and 

6 Kecbanical Ana, Alie• 2 1 ao• 80M 

15. 8'8.te Un1'f'8n1t,' ot Iowa, Iowa C1'7 2 2 4 1 2J 
16. Loui aiana Poqteoh:aic Ina ti tute . 

;aue\oa 1 3 30 
17. Louisiana State tJninni 1f' , 

:la.tan Baage 1 ~ 0 0 
lS. UDiTereit7 ot 11.aine, Orono 1/ 2 1 0 
19. lluaaehueett• Ine\1 tute at 'feahnolo17 , 

Ca'brldc• 1 2 
20. htta College, Medford 1 1 3 unlc. mlc . 
21 . ·K1obtgan, College ot JliDing and 

'fechnolOQ', Boug)l ton l+ 1 2 2 
22. Um.nn1 tJ' ot ll1cbican, Am. Arbor 2 l 3 3 5 
~. l fQ'M Un1"ftJreit7, Detrol t, Klchi&a 2 1 3 2 2 

. Un1Tere1 tJ' ot Jlhmeeo'8., llimleapolia 3 2 3 2 1 
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T.OL:S X (Continued) 

• 5 .s .s • ... • .... 
~ 

.p • 
~ j .8 -.:i ~ 8 t J • f? ~ . 

I:a.eti tu tloa 0 ~ 1 Jj1 ... 0 ., ... j 
.p ... 

! ~ • ·! mz.3 I 0 1 11. ~ • 
II • el~ .s £1 In M M 

25. IU.m• an4 lfetall:ara, Bolla 1 3 l 0 
26. Waeh1ncton Ua1Ten1V, St. Louie 2 1 3 10 10 
27. llon'8aa State College, BoHmaa 2 4 0 0 
2S. Vainni t7 of Wnad.a. Jleao l l 2 6 6 
29. lteftn.• In•U '1lte of '.l'eclmoloa. 

Jlo'bokea l 3 0 g 
30. lew llexico College of .lgr1cul tural 

and llechanic Ar\a , State College 2 6 0 801l9 
31. Corn.ell 1Jn1Teratv. Ithaca 
32. Bell• .. l.u-r Pol.J'tecbnie Inetitute, 

!ro7 3 2+ 
~. IJ'racu• tJn1 veni V. SJT&CUM 3 12 

. State College of Agriculture and 
'.lngheerinc, laleigh l 2 0 2 

35. Borth Daleo ta ~ricul. tural College , 
State College 2 3 9 3e 3'. O.hio State l1niTerait7, Coluabua 3 2 4 1J 

JT. Univeni t7 of ~ledo • !oledo 2 1 2.5 9 9 
JS. Un1veraiv of Ok:1ah.OJ1&., Borman l 3 
~- Oregon State College, Conallie 6 2 2 20 20 

• P8Jl1lql ftllia State College • 
Sta te College l 1 2 6 

41. .&crlcul wral and llecbazlical College 
of hzaa, College Station 2 l 6 12 18 

42. Bice IuUtute, Houeton. 2 6 
~. '!e:n.e !echnolog1cal College . Lubbock l l 2 0 

• Uni wra1 t7 of !e:n.e, J.ue t1a 3 1 6 0 
45. Un1:nnlt7 of Utah, Salt Lalal Cit.;, 1 1 2 10 6 
l&6. Utah State ~cultural College• 

Loc;an 2 2 4 
47. State College of aab1ngton, Pulll8ll 4 2 6 0 0 
laS. Weat "f1rgln1a UniTenit.;,. Morgantcnrn 2 6 
lt-9. Un.lwreit7 at Wieoonaln., Vadimon 2 1 3 14 50 
50. Uni wrsit7 of WJOlling , L 1'11111• 2 1 3 0 0 

J.yeragea 2 2 1.1'6 3 ... 14..1 9.2 



When. w&l di5 !! t>Cfel'ed. 'lhe- m9Poadeu.ts were eskei to report the 

year in which the engin-eering students a.X"e geheduled to -t~ the welding 

course. Ta.bl& XJ ,$b.ow·s that only ten tn.s·tituti-ons have welding sehedule.d 

~or the treshmaa ,.ear; al~hough 1 in. au additional eleven sehoo-ls we1ding 

ma,- be ta.lm.n tlll1' year. In eightr-ftve pe·r ·eent of the reporting insti tu­

tions. welding is taken after the f'resluriaa year. 'ftds 'Jt1q' indicate thact 

Y:.mLE XI 

DE DAB II ffl<JR WJLlUliG IS '1'0 BR '!.'Mlit 

J'rtthma S:ophomore ·Junior Senior Any 
7&&r ,.ear year y:ea.r year 

lfumber or 
ia:ati tutlona • 10 39 29 21. 11 

• ,nese figures t1o not. repl'esent aeparate and individual institutions~ 
•1nee seve'1'9l of' the resp&ndents reported that welding: may be taken during 
more than one year. 

tb,e COQ?'se is of greatest vaJ:ee when the stwlent ha.a ha.d a year or more of 

other subjects.. Mr. B. M. 13.lack <1f' the Iowa Sta.ta f:Gllege, recognizing 

the ii!tportaaee of tea.ching welding in eonn.eetion with some metallurgy. 

taught in parallel with a mod course in engtn:eerbg metallurgy. If it 

tallows such a course, you can nally tea.ch welding fundamental.tJ. 11 '!'he 

engineering f'aeulty at the I.ice Institute in Houston. ffen.s, f:eels that 1t 

is au. advaAtage to teach welding dmi.ag the fourth year& fie question­

naire return of Mr. Jpea Wood.bum of that institution has the following 



••. I cannot put our shop courses 121 the first or second 
year. 81ld the thbd -yer,;r being so crowded.. we have placed the 
shop courses in the fourth year, and feel that it is a. decided. 
a.dvMtage because the student is more maturGJ and. can under­
stand the ideas being presented mu.eh more thoroughly. 

Comments from the returns of other schools indicate that welding ean be 
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better understood and. is more valuable to the student if taken. after var-

ious other engineering subjects. 

Weldipg, course eontettt. !he respondents were a.eked to indicate. (1) 

which welding methods or processes were being tanght. (2} whether the 

methods or processes were taught as a pa.rt of a. generaJ. course or as a. 

special course in. welding for engineering studentst and (3) whether the 

course was a lecture or laboratory eourse. 'fhis info:rme.tion is pl'esented. 

in Table XII. The processes that involve OJti'-a.eetylene welding or cutting 

and those that involve an electric are welding machine are the on.es with 

the greatest number of respondents reporting. Only in the eases of metal-

lie nre r;ielding and Oc~-aeetylene weldi~~ did the nmber of respondents 

who present welding in the laboratory exceed the number of those present-

ing a:n;y type of welding thro~h use of lectures. 'lhese two :popular pro ... 

cesseo are apparent1y being presented in some eases without the benefit of 

cedure will be discussed later in Chapter IV. !'he totals show there is a 

tendency in the entire group to prel'!lent the va..rious processes by the lee-

tare method and in some cases without an accompanying presentation in the 

laboratory. Appro:.d.mtely one s.nd. three-fourths as many welding proeessee 

are offered. to engineering stultents in eourses especially designed fen: 

recent welding developments such a,s the inert gas-are, metal spraw, -spot 



T.ABLI n1 

DLDDIG PBOCnSM AID IIAIDR OJ' PRISEl'!A'l'IO• 

Gelleral lpec1.al eourae Presented Pre•mt.4 in 
ProceH couree for engineen 1n le-ctve laborato17 

l. J'orp welding 13 15 31 15 
2. Bee1etance weldiDg 12 25 37 27 
~- lletalllc arc lding 17 2S 39 42 

. Carbon arc wald1Jlc 14 22 39 23 
5 . A tollic lq'drogen 

••lclin« 7 16 32 16 
6. Iner\ gae-arc wel dlDg 6 17 :,6 16 
7, Air-acet1'lene weld1Jlc 3 13 18 10 
S. o~-acet,,lene wel41nc 22 31 39 53 
9. 02T-ot.her f•l weldhg l 9 19 1 

10 . !band t weld1-c 15 ~ 3 
11. Gu brashc 19 27 31 
12. m.ectric bra.sing 7 17 26 13 1a, Dip brastnc l 12 24 2 
1 • J'uraace brazin« 11 25 3 
15. O~eq,lene eu.tttnc, 

)JO ~7 -.n'G&l 27 53 
16. llaehlne cuttinc 1, 26 33 33 
17. Contour aacbSne euttlng i~ 22 9 
18. Arc eutttnc 10 25 lS 
19. Ketal eprq 3 3 1 
20. Spot projection 1 1 
21. • Bardta.cing 1 l 1 1 
22, Auto11a tic arc l 1 l 
2a. ao,, aolderilrc l 1 l 
2. Silwr brasing 1 2 
25. Incluction weldinc l 

~tal.• 201 359 567 390 
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projection., auto•tic arc, and induction welding proceaaee. School• poe­

aeeeing equipment for the teaching of tm ae proceesee include them 1n. the 

welding course tor engin.ee:re. !'heae •choole certainly are not twen.v ;years 

behind timee. 

Naterl&le 'being welded. '!'here eeen to be consideraltle difference of 

opinion ae to jut how mum welding practice an engineering etudent ahould 

ha.Te. Kr. Bobert .a.. W,Ut of lenaaelaer Pol;ytechnic Ineti tute elDlllarlsee 

the feeU.nge ot 118117 of the respondent• concerning the extent of weldinc 

practice the 9D&1neerlng atud.ente ahould haft whln he atatee, • • •• we 11&D 

no pretense of training welding operators ao we confine our work to the 

flat poeition onl7." Other such statnan.te include the tact that the op­

port1Jlli V for weldiDg practice waa 11.mi ted to the welding of mre Cl>lllllOD • 

metal.a. 'fable XIII ie a lie t of common me tale incl 'Odect in welding counee 

tor engineering atw!enta and in.dica.tea the poeittone in which thoH metal.a 

are welclad b;y etwlente. IJ.'he tendenq to concentrate on welcling in the 

flat positioa only is entlent 1A the \otale, althcmgh a large D1DDber do 

teach weld1.ng 1n all p,e1 tione. 

>ronse and extro.t1e4 ahapea are -.terlals added to the q:uestionnaire 

liat b;y the respondente-thte accomta for the lOlr ll'Wlbera in \heee .. -

teri&la. In acld1.t1on to the information in. 'fable XIII, eome of the re­

spondents reported that other materials were welcla4 cm.ring da110netratione 

but were not included 1n later laborato17 pracUoe b;y the etw!.enta. Othen 

1nclut1e4 such practical welding experience ae the repair an4 f abriea tion 

of local.17' J11&Dutactured 1 tam . 

Weld1l!,g eg.ment . l.eepondenta were requested to indicate the t11>9 

of equ1p!D81lt being used in their laboratories. !'be;y 11ete4 tnlft tn,ee 



'fAlJLI XIII 

OOMMOB M'H'ALS tl<LUDD IN WELDDG COtT.RSES FOB DGitm.mRS 
. MID mm POSl~ISNS Ilf UlltO:H lfmtt .A1iE w'ELDD 

l?osi tion in. which the metals are welded 
Metals 

Flat Vertical Ovemead ilorison.tal All 

Ca.st iron 32 3 l 3 g 
Cast steel 9 3 l 2 5 
Low carbon steel lf.2 14 6 16 11 
Rigb carbon steel 1.3 3 l 5 ~ 
Stainless steel 15 3 2 3 3 
Alwnins 23 3 l 3 3 
Copper g 3 1 l 2 
Brass 10 3 l 2 5 
Sheet metal 21 1 l 4 12 
Pl.a ta 20 9 3 1 15 
1.rubing 13 3 3 3 12 
Pipe 1.3 5 5 3 12 
:B~nze l 
ht.rwled shapes l 

ttotals 220 59 26 52 99 
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of equipment in a.ddi tion to the twelve which were included in the questfon­

nai re. Only fifty-eight per eent or the 'b)taJ. numbe:r of respondents indi­

ea.ted that welding equipment waa available in the school for instructional 

purposes. The extent to which the various types of equipment are used is 

indicated in 'fable XIV. !he last twelve items would probably have had 

highe:r representation had. the i terns been included in the questionnaire. 

Some institutions have indicated the joint use, by two or more departments,_ 

of such equipment as X-~ machines. magnafiux machines. f'a.tigu.e a.nd im­

pa.ct ma.chines. and other types of testing and analyzing ma.chines. This is 

indeed a cooperative and economieal plan as it el.lows better use of the 

equipment without the added expense of' the, equipment for ea.eh department. 

Arc welding and oxy-acetylene wel.ding are strong fa.vori tas in. inst! tution.~ 

where engineering students get some aetual welding practice with averages 

of approxima.te1y nine work stations tor ea.ch process in the insti tu.tions, 

O:icy-~cetylene cutting and resistance welding equipment is reported by a 

large number of respondents. The n'Ul?lber of m1.its reported. is law beea:us~ 

the equipment is used by ~,11 the students. Such equipment a.s the photo­

ela.stic, photo-mic:rographic 1 and heat treating equipment in schools as 

shown in ~ble XI'f indicates tho.ea institutions :feel that welding can be 

most V'd.lmble when ta-qght in conjunction with other courses which use this 

type of equipment or when the welding course itself includes the use of 

this equipment. 

"I.he feelings of many of the respondents are expressed by Mr. !, . A. 

Moore of the University of Wyoming in the statement, t:t ••• we do not have 

enough modern welding equipment for our engineers." Many institutiens 

we.re able to get War Surplus Equipment, as indicated in Chapter II. to 

improve this condition. 



!.A.BL.JI XIV 

fJ!ype of Equipment 

l. Ar;, welding stati-ons 
2. Ox:,-aeetylene statioas 
3. ~ual oxy-acetylene cutting 
lt. Machine o:q-acetylene cattbg 
5. Contour o:icy·-a-eety:lene cutting 
6. Reaistance welding 
1 . In.ei·t gag-are ,,elding 
S. Automatic welding machines 
9. Equipment tor photo-m1,emgmphie 

studies 
10. E(!ttipnmnt for :phnto-elast!c 

studies 
11. li(ft.tip~ent for tension and 

bending tests 
12. Equipment for heat treating 

wel.ded specimen.a or projects 
13. Atomic hydrogen welding ne.chine 
14. Thermi t welding equipment 
15. ~,.gna.:flux ma-chine 
16. Fatigue testing macll.ine 
17. Imrr~ct testing maeh1ne 
lS. X-rq machine 
19. lower shear 
20. 14icro-bar&l.esa testi!lg machine: 
21.. Le.the 
22. Dril.l prns 
23. &rind.era. 
2lf.. Induc1ti&n heati11g $quipneat 

58· 
55 
35 
31 
16 
~ 
19 

' ;7 
2~ 

lt-9 

47 
3 
1 
3 
1 
l 
3 
2 
2 
1 

12 
2 
1 

20 
1 
1 
l 
I 
1 
1 
1 
l 
l 
2 
11, 
1 

8.6 
s.s. ., ~ 
1..-•o 
1 
1.1 
1.6 
1.2 
1.4 

2 

4.3 
1 
1 
l 
l 
l 
l. 
l 
1 
1 
2 
4 
1 

0 
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26 

29 
0 
0 
0 
0 
0 
0 
0 
0 
0 
8 
0 
0 



Courses involvi!!fj ,,!,2!! weldiy. Many institutions provide wel<iing 

tor the engineering students as a. part of a general eourse whieh ma7 pre­

sent manw common fabrication processes. A total of forty-one ot the 117 

respondents present welding in this manner. Table D' lists the various 

course titles in which welding is included and some general information 

a.bout theee courses. 

rb'. H. W. :Bibber of Union College in. N'ew York comments on the manner 

in which that institution teaches welding to the engineering students as 

follows: 

At our institution we give civil engineering and electrical 
engineering only. We have alw~s 'been light on shop wonr, 
aeheduling no courses and having no equipmen.t. We depend on 
frequent in.speetion trips to the General Electric Compan7' works 
here, and summer empl.oyment ill the plant to give our students 
the fa.milia.ri ty. Welding is discussed in a course in the Jr. 
year called UJ4eehanies of l\.ta.terlala11 where methods of fabri­
cation are di.seus.sed, and where students are ta.ken on in.spec­
tion trips to Schenectady Works of the General Electric Gompan7 
where all types of welding are seen:. Vleldments in structures 
are presented again to our civil engineers 1:m. ou.r murses in 
Strueture-s al'ld Structural. Design. lft:J stud'ellt ever holds an 
electrode under our a.uspiee13 though many have s.ummer ,jobs wher& 
the7 leam. 

In some of the gene.rel courses for the engineering st:uden.ts no provision 

is 11l9.de for welding pmctice. B01~ever, valuable information can be se-

cured by taking advantage of the opportuni v to make local field tripe to 

companies where many types of welding are dona. Several respondents indi-

eated that field trips were used to supplement !lltber training in welding. 

!he general courses vary .Mmewha.t with twenty-two different course titles 

reported; and the e.redits for the courses var:, from non-credit courses to 

other.s offering ~ to nine credits. 'J!h:e important point is. that even 

though many institutions cannot schedule welding courses as such, d,ne to a 

number of limiting factors, welding is inel uded in a general eol.U"se along 



!ABLJ: Xf 

COtmSES IHVOLVDIG SO-Ml WELDING 

Average 
lumb~r ox-edit 
repo:rt.;, hDu:ra/ 

ft tle of eovae ing week 

l. Introduction to 
metal-world~ pro-
cesees l 1 

2. iianufa.etnring processea 1, 2.5 
3. Production processing l 2.5 
1',. Metal process tug 2 5 
5. Maehtne shop methods 1 2 
6. Mechanic a of mater1al.e 1 l 
7. Caa·tt.ng. 110 rld.ng • and 

welding ot metal.s l 2. 
s .. Metallurgy of and 

wttl~ot metals .l 3 
9·, kobiae tool ls.boraw.r, 1 ' 10 . Pl'o.cessing o.t 

e!lgineering materia.ls 1 2 
11. 11,)gineel'ing p :ro dttc tion 

procesaea 1 1 
12. Shop processes l l. 
13. Shop work 4 1.75 
14. Methods o£ inanutaet:a.r-

tag. easting, wel.d:--
ing, and. heat treat-
1ng metals 1 .2 

15. Welding engineering l ' 16. :&ngine-erlng fNl.terlala 
and processes 1 ' 17. Meehan.i cal teemiol(>g i 0 

18. Shop welding l 2 
19. Froducttoa Sllg1n.eeliJ1S 2 ~ 
2.0. Metal castinc, to:ming 

and weldiag l 
21. Mechanical proees.ses l ' 22. Material pro ceases 

.Avel'3€es 2.3 

ATerage 
.m."!lmbe~ of 
lecture 
ho.ura/week 

1 
1.4 
2 
2 
l 
1 

l 

2 
2. 

l 

1 
0 
.; 

l 
2 

2 

l 
2.; 
3 
2 

3.2 

AveJ'a€e 
nW11ber of 
laborato17 
ho'Iµ"• . 

3 3.; 
0 2., 
J 
2 

2 

2 
6 

3 

2 
3 
2·,3 

2 
:; 

g 
2.5 
l{. .5 

2 
5 

2.9 

~er cent 
ef time 
spent 1n 
welding 

20 
25 
20 
22 
50 
60 

33 

100 
15 

15 

5 
5 

11.f. 

50 oo 
15 

15 
5.8 

35 

34.6 



\l'ith other shop processes. l.fhe average amoUttt of' time devoted to welding 

is approxiwtely ff!irty...:f'ive pe-l" cent. 

Welding libra~es. '!he X'e'Spondenta wen amd to re--p.ort on th~ ~ize 

of the wel.dlng libm:17 at their res-pective inst-itllt:ton.s by mdicating th.tl} 

Ing, aVcaila.ble lra the institutions' llbrarlea. 1the reports indicated great 

the libra17 restdts. 

Books 

·'!AlJLE m 
llOOiS MD fERIOl)ICA'LG . AlJOtP.P WELIJIR 

lii. flim LIB!?ARIEi OF ENGUEEBllll- SGHOOLS 

lfnmbE)r 0£ 
se~1>le. 

53 

·Jlaximum mnnber 
Pel' rutitut1on 

2,000 

100 

Average :mli!lber 
per ill.sti tution 

~ tT<1Stees of O'll't° J"ouuda:t1oa autbo-ri.2:ecl the es.tal)ltald:ng 
.o,f welding libraries or mlleet1&:u of' welMD.g books ta a goad 
llWllber Qt the l:trtgineering acl!oo,l~ th1'ol.J.gh:out, the Vni ted. State a. 
!hls is qu!te a, 8f)od etse-a. collecstton ot b()okf.. code•-. J;-eprints ., 
ete·. lt is kept up regt!l~rly u new teC11br.d.eel beoks, codes or 
articles appear; the lat&st to this .e.o1lec.t1on havlng b.een the 
Hsacl'oook ot tr..e Ameri.eai W-el.Mng Soc:te-cy,. fte ~ee ot the 
llbmriea being ~ eacoll!'age aad s:tillQlate scientific interest 
in.It e.nd. scieatitie stuq. :retearch and edueation. la mspeet of; 
ti.e dsn1opment oZ the af;'e welding imlustry tlu'o'Dgh advance ia 
-~ lmowle-clge of de-alp. and prae"Ueal appl1ea:t1oa of the are. 
weldbg proceae. 
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These schools a.re indeed fortunate to have this fine collection of books 

.md this service extended to them for a nominal fee. A few respondents 

mentioned that they were able to obtain valuable literature for ,1elding 

11.'b:rn,ries from ~ of the large companies who are interested in welding. 

~ libraries. Film strips, motion pict1Jres, a.,.."td slides are being 

collected to f o:rm f'ilm librari,es at a few institutions. Several ef the 

respondents indicated they felt films were excellent teaching aids that 

can be u.sed in the instruction of welding because the film can show the 

broad scope of welding as well as details of instruction at a relatively 

low cost. Many schools have projection equipment which is available to 

all fields of endeavor. Such a si tua.tion lends itself nicely to the pr&b­

lem o:f presenting welding to engineering students. Films mq be obtained 

from many welding f'irms without charge. Table XVII is a list of training 

films available that can be obtained by orderil1g well in advance of show­

ing time. 

Vleldt!lfa ~ !a e5ineeri~ 02tton. file respondents were a.sked to in­

dicate if' auy provisions had been made for engineering students at the 

various institutions to elect welding as an engineering option. Sixty­

three respondents stated that it was not possible to elect welding as an 

engineering option. VJelding can be an engineering option in seven insti­

tutions under varied oondi tions. Mr. P . E. Kyle, assistant dlr$etor of' 

the School of Mete.llurgical. Engineering at Comell University, 21tates that 

~;a. welding problem ma,y be sleeted. as a senior project.* Students at Ohio 

State University who are int,erested in welding, ff1f!f3' major in welding but 

no provision is made for students of other eaginearing fields to elect 

welding as an option. 'l'he general f ee1in& toward welding as an option 



ttatll Xftt 

m!Jtl)fflG MOVIES AVAILABLE FOR ENGIBJ.mnm EDUCAfiati 

!Ii tle of Movie Film 

'!he Inside of Arc Weldi;n,g 
'fhe Inside of Atomio- · 

Hydrogen Welai..n.g 
'lhis is Ras.istaaee Welding 
!ile StorJr of. A .... ~. ~elding 
Welding of Alumiallm (de-

scribing all types of 
weldii,g} · 

lf.ew ll&rizons in Vfel~ 
fte Pr&vention and Control 

of msto:rtie~ 1n .!re 
Welding 

'lhe ~ic '!Jand of' Iadus­
try--Arc Welding 

1\faauf'a.eture b7 Ar~ t-1eld­
ing 

Stl'u.etural. .Steel 1Jelding 
OJW-aee'tylene Weldi.ng of 

Red Brase :Pipe. 
fte· Constrttetion ef' fl1e 

Airlines Terminal. 
llartb!l!ovi~ ~cs· Will€~ 
Introduction i;o Oq­

acetylen.e Welding 
Installation of C.ontiau= 

ously Welded lla.il ia 
itoffat ~l 

Jlabrication o~ Stern F1'81Ims 
Fabrication of Jieav Parts 

b.7 i"11el'1llit Weldi,ng 
0%1'-acetyleae Wel.di.Dg 

Ligb.t rietal 
~ual Cuttu.g to a L1ne­

.'freelt2nd 
fte Guided. Bend 'feet 
!>reheating Welding and 

Stress Relieving 
J'rof its of 1rogress. 
1rosper1t,' Precess 
Sto1.7 of Arc 'u'elding 
Welding 
Vaionmel \ Weldlng,a-Aa 

:11.eetric Weld1~ J>roeese, 
lf-4 

Cole>r, Sound. Sin 

Colol". sr>lll'ld, 16 t!ml~ 

Color~ sound, 16 :f!l!tl~ 

Color, so1m.d, 16 mm. 

6 reels,, 10 min. es.eh 

2 reels, 10 min. aacll 
25 min. 

Bl.a.ck end w1'.i te -sound •. 16 m • 

lll.a.ek and white- S01md. 16 mm. 

Color, sauati 
Color, souad 

Black and white silent., lb mm. 

ltodaehran,r silent., 16 mm. 
Keda-chrome silent-. 1& mm. 

Ko.dacmome silent" 16 mm. 

Jll.a.ck and white so1llld. 16 mm. 

Color. sound, 16 mma 

Color, souad., 16 mm. 
Co1or, sound, 16 mm. 

Black mid white sound. 16 mm.. 

llla·ek aud Whi'ke sound. 16 mm. 

Black: sad white somd., 16 mm. 
BJ.a.ck and whtt:·e 11ilen.t., 16 mm. 
~ck and white so.,m..d., :i6 ·l!li4. 
Black sad white sound, 16 am. 
ColoT' SOlllld' 16 mm.. . 
JU.a.ck aud white soadt 16 mm. 
Black am\ white silen\, 16 mm. 

20~ .• 

20 min. 
25 min. 

45 rrtia. 

(ti-Ou :rt.) 
(350 ft.) 

(,WO ft.) 

20 min. 

(lt.00 ft.) 

(750 ft.) 
(1~000 ft.) 

21 mtn. 

21 min. 

17 min. 
15 min.. 

10 min. 
20 min. 
25 min.. 
25 mln. 
15 mb. 



U'n1onmelt Welding in ln­
ius try., V-5 

Vnionmel t Welding in Gen­
eral. Appliea:M.ons ~ l1..;7 

Flame-Priming the llrum 
(Ja.tea of l~d Cottlee 
:oam .. :B-8, 

na.ine-auttlng of BtlletTi 
aud. lltu•s ~ lt-9 

i'lame-Bard.ening b7 the 
~-acetylene 1roeesi, i 
1'-2 

........ .... ... .•. .. • J 
111· 

.... . 

)la.ck and whit& si:teat, 16 a. 15 min. 

lllack au.d white- etleat2 16 mm. 15 rniu.. 

16 ma. 1; min. 

1, •· · 15 mtn. 

16 mm~ ;o mia. 

. ·.£:· , '.. . ••. J l . 
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seems to be expressed b7 Mr. W. 0. frackenmiller of' the University of 

Michigan as- f'ollo'r1s: HI believe that welding is of' a su:f:ficiently special­

bed nature that it baa no position as an engineering opt'ion in tJndergrad= 

ua te eu.rriCll1a.. It oeeap.ies a pasi t:ion similar to ma.chine Bhop praetiee 

in this respect. tt !Jot all of the- respondents had thi a a.tu tu.de a.ad tI1e 

types of w~ldi1.1g emirses being o!fe;red 'by the var-iou ins ti tu.tions were 

discussed earlier in this eba.pter.3 Mr. 3. 'CJ. Fiele1. oi the l'ew Me~doo 

Agricultural. and Mechanic Arts CoUege1 stated concerrd.ng the a.deqmey of 

welding at tna-t institution. •It 4.epeads a lot of course in which line of 

1.ioz-k the s-tudent in.tends to follow.• 1'h1 s is of eouse traa and is em-

;:ml!lized. by the following stateoent by Mr. H. lL Ba.elml.1 or the University 

o-t ibr.7la.l:..d~ at .... adequate for options given; a produetion. option in mech= 

atudontl1 get tJ..m greatest amount of welding at the present time, a.s pre­

..-fiously notad.4 The engineering ceurs.ea at some sehoo1s a.re now being r9-

viel'ed. for the pur;pot1e oi' providing adequate welding. Finding su£t1e1ent 

time is a. problem for matq. as !ndiea.tea lJ.7 lb. Otia Benediet. J-r. of the, 

3 See pages 30-35. 

!!, $:eii!l pa;ge 27. 



Pratt In.sti tute, ttWe in too manttraeturing Proeesses Department would like 

to have more time for instruction in welding, but at pres.ant see no wa;y of 

getting !'lore time·" As mentioned earlier, this p:roblem has ref!ulted bi 

IV. 

Comments~ s3e,:estio:ns 2! resiondent11 ,eo11cernig weldi.!!£ !!!.! eMi­

neeri~ s tu.dents • !he respondents were askl!td to make eon stnctive oom:men ta 

and sugge.stions abc:m:t present or proposed welding courses for eng!.neering 

students. '.fae res;ponee to this request w~s pa1·tieu.la.rly gocd wi t'.h a.bout 

S~. In t._'lli.s chapter. information gathered from the retumed 

questionnai:ras was presented and analyzed. !he quest.ionna.i:ro consisted o:f 

fifteen. question&, each design.ad to obtnia pertinent ini'o!'t.latio:..1, and the 

infonna tion: f :rom ea.ch question was presented and analyzed individ:ually. 

~ comments and s1:1ggestio11s of respondents con c.em.ing welding for 



engineering students a.re compiled in the Appendix and,, when anal.yzed as a 

8roup, give an indication of what type of weld!ng course should be had for 

engineering students • 
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CRAJ?!ER IV 

IUMMA:RI, GON'CLUSIOliS, Alm BECOMMENDATIONS 

In this chapter, a brief summa.ry of the preceding chapters will be 

presented. A list of conclusions a.nd recommendatioas, drawn from a study 

of the information on return.ed questionnaires including the comments o~ 

the :respondentse am also presented. 

Summa!Z .2.! s~. Fifty yei&.rs ago. welding wa.s practiced on an ex­

perimental basis only. Ina.u.strial.ly. welding has improved and expanded 

rapidly. Industry is vecy mu;cll interested in a.n,,vtM.ng new that may help 

speed~· production. o;r in some other manner help put a better product on 

the market at & lower price. !his investigation.: is eoneerned with the 

introtbletlon of welding into engineering cmrriew.a of colleges 211d unive1°­

sities~ Although welding has been used in. indu11tey for many years. it hes 

only recently been introduced into engineering curricula. 11he purp:,se of 

this investigation is to determine the n.anner in. which the engineering 

schools Gf the United States are meeting this new demand~ 

Eduea:tion, as a!l institution, ha.s been accused of being ttventy or more 

years behind times in most fields or endeavor. !'he welding industry has 

progressed at such a tremendous rate during the last few years that it 

would be a serioua situation to have engineering students gmduating v1ho 

were twenty years behind in their understanilng of present ~ methods and 

procedures. 

£. college catalog study and an investigation by ,questionnaire of all 

institutions having aocredited unde~raduate engineering curricula was made 

to determine how wel.ding was being taught in the insti tutionr;. Question­

naires were sent to the Deans of the Schools of Engineering of 134 



institutions. 

I.n Chapter II a brief' dese:r-iption 0£ the developraent oi welding was 

presented. The stu.ity revealed that some erperimental wo,rk had. 'been done 

on certain welding processes as early as 1gg5, but the major portion. of 

the development of the processes bas occurred !lh1xing the past fifty ;rears. 

!fhere has 'been a limited ~plication of welding, by the forging method. 

for thousands of yea.rs. Faw studies of a related na.t1U"e have been made. 

Studies matle at 0:r:egon State Colleget Ohio State Univers-iey, Rensselaer 

?olyteclmic Institute. and lfille Case Institute of ~eclm.ologv- were reviewed. 

The I!latm.er in which weld'ing is presented in the college catalogs was dis­

cussed. T'he importance of having the engineer and the welding operator 

urule-rstand ea.ch other's pro:blems was dismissed by Mr. !homas J. Ba."7 ~ 

welding specialist for the Harnischfeger Cs:rporation in Chica.go, Illin'Ois. 

In Chapter III. information gathered trom the returned questionnaiTem 

was presented end analyzed. On. the questionnaire, ans~1~s to fif'teen ques­

tions ,vere requested, each d:esigued to obtain ;pertinent information. !!'he 

information from each question was individually presented and analyzed. 

Of the 134 que:stionnaires which were sent, 117. or eighty-eight per cent. 

were returned or a letter of ,explanation was written regarding the welding 

situation at the respeetive i.nsti tutions. All except ~10c states were rep­

resented in the retums. Fourteen diff.erent titles were given by respond­

ents as the official title of the departmm.t in which welding was being 

offered or taught to engineering students. Reapondentg indicated th.:tt 

sixty pe-r cent .of all we:lding £or engineers i !3 offered 'by the mechanieal 

el'lgineering deps..rtw.mte. Only one inst! tu.tion -- Ohio State University -·~ 

reported }12..ving a welding engineering departtJJ.et:tt. 



The Engineers' CoUlleil for Pro:fassional Devel0-pment has accredited 

sixteen undel"gradu.ata engineering curricula. Of the sixteen eurricula. 

wtudents in me.chanieal engineering a.re required to ta.k:e welding in th~ 

greatest numb.el' of institutions. Respondents suggested five curricula in 

v.rhich welding i.s important in addition to the sixteen aeereditt:,d eu.rrieula. 

I:a. one 1rrstitu:t:1on. as high as twelv-e pelt cent of the students who are not 

required to ta..'lte wel·dtng do so as an eleetive. 

Fifty institutions have d:evel.oped welding courses es:peei:ally tor ,en= 

giaeeriJJg stud:ents. fhe nature o'f' the eouree varies a geat deal •. depend­

ing upon the needs of the local.0. Au average of a.pprc.>ximataly one ruitl one­

half houra are spent in lee:1.ure each week and a.oout three hocur~ t:J.re devoted 

to labon.to17 work. ftere is a tendtmet to sched'Qle welding ctnn"'aes during 

the sophomo,re year in the majority of the ins ti tutiorts. however, aome re ... 

spondents stated that they thought there was a big advantage in having 

we.ldilJ€ taught just bei'or,e the advanced e~ineerlng eottrS'es u destga. A 

total of twenty-five welding proeesiee ware reported b~ responient.0. Em­

phasis is beillg placed on elect:rie arc welQJ,ng, electric t""esistanoe weldin:gt 

oxy-a.cetylene welding and cutting. and inert gas-arc proc1:'H!ses. 

Although man;y ot the reSp(!):rulenta indicated that the development of 

manual :Skill was no$ a major objective in au engineer• s course, 1!! walding. 

a. large nuuiber of cou:raet"J for engineers ·tea.ch welding i1t all positionl,11 and 

include ~ materials as indicated in !?able Xltl. Modem welding equip­

ment is available ln ~ institutions for teaching welding to engineertag 

stu.dents. but 1 ~st of the respondents indicated. they would like ta ha.ve 

mo.re and better .equipment. 

Some l"espondents indicated it was extremely mrd to i'int1 enough time 

in a fou.r-year engineering curricula. to include sl:'1op couriJe~. 'fhe adoption 



ot tin""7ear curricula ha.a sol Ted thh problem tor so• inati tut1ou; 

others ha.Te denloped oouraea of a general nature which tnclme Hflral 

tn>e• of shop aubject• in one couree. 
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Libraries con.taintn,g boob, periodicals, am fillla pertinent to we14-

ln« are being deTeloped at JB8D7 in1titutio11e. Intereated cOllp!lldea ao­

time• ofter asabtance in prondtng literature or fil• to be ahown to en­

gineering etuden.te. 

What con.et! tutea the right k1nd of welding coune for engineering at.­

den.ta? !hia question 1a partial.17 answered 1n the f'igllrea presented in. 

Chapter III. !he conclueiona of' t:be entire atuq' atd in further annerlng 

thia question. SeTeral respondante 1nd.1ea.ted that counea at their re­

spective 1nat1 tutiona were being reTiewed to aee if welding was bein,; pre­

sented 1n an. &dequa te manner. 

Oon.cluaiona ,!!! recomnendatlon.e. '!hia 1nTeat1gat1on haa dete1"111ned 

the manner 1n which welding ta be1:oc taught to engimu!lring atudmta. !he 

•~ baa alao raiaed quaattone concemtnc (1) the annmt of tim which 

should be deToted to welc11nc, (2) ~ JlaDMr in which thta time should be 

apen.t, (3) the tJpe o.f course 1n welding which ia deeirable for englneen, 

(4) the ooune content, and other pertiD.ent proble•. Information baa been. 

gathered from the returned quuUonnaires, fro• coanen.ts and auggeationa 

b,- the respondents, and from quotatiou trom a1m1ral lead.era bl the engi­

neeri.ng and welclinc fielda. J1aD7 of the respondents expressed a desire to 

be 1.nfomed of the re1ulta ot this 1D.Teat1gation. Arnmgneata were •"­

with -- .American Welding Societ7 for po•ai'ble pabl1cat1on of a stmmar, of' 

the rewlta o:! the 1llTeat1gat1on. :troa a •tuq of the qv•tloimairee a.n4 

a careful rntew of other in:!ormation., the following conclu•iona and reoo•­

JDeDdationa ban bMD drawn which ahould help anawer the a"boft queetioa•: 



1. !be iaportane.e of weldinc 1n an engimerin& curricml:um is deter­

llined. to a great extent b7 the illmediate need of such lmowledge in a:rq 

giTell field. Al.llo•t without n:ceptiOll, the re•poadente were agreed that 

11ech.anieal egineeriJ18 atuden:h should be required to ta.lat eo• weldin« . 

Local 1nclnetrial c<m.d1 tion• "111 tntluence the ummt of welding required 

1D other englneer1.ng curricula. It would be well to emlne the preaen, 

means of preaea~ng weldiJlg to engineering atucln.t1 to see it it 11 being 

cJone 1n the most efficient manner. Stepe should be taken to inn.re the 

iacluaion of welding in other courses where tt ia appU.eable. .All engi-

. neerf.Dg court1es ehoul.d emphasise weld.tag u one of the moat popular an4 

nraatile f abrlcation. and repair prooeHes. 

2. 11elc11ng courses sboul.4 be cloeel7 coordinated with other course,. 

Weldi• can be ac,at Talualtle to eD&im•rhg students when taken at the 

eam time or illlll9cliateq after courses la metallura. metalloenPhJ', and 

o\her aiailar courses. Sngineerinc courses 1n machine design and. structural 

design should follow welcltQg. !beee coureea should be ta,ght in terms of 

welclad &.•1.&n where nldinc ta applicable. Snd.eats can b"8coae faa111ar 

with weldin« it 1n dmw1ng courses, the at.udmta are required to uae weld­

ing syabols and san.dard metboda of hdicating welds on 1 ten 'being dran. 

3. !here ia a great need for better text •terial for teach1nc •eld­

ing to engineering etuclen.ts. 11an4.booa and boob tor "teaching man:oal 

akilla are plent1f'u.l but apparen.tl7 there are no Mxte suitable for teach.­

in« nlcling to the en«iaeer. A 'book, written especiaU, for this parpoee . 

18 neede4. 

4. lfaa;y of the respondents recognize a nee4 for more welding foT a­

gineerhg student• but, due to cro•"9d ti• schedules, find it Tel7 dif:t1-

cul t or illposdble to add ~ aore courses. !hi• crowcled time echeclal.e 
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pri>blem has led io the a.doption o'l iive-ye~:r eurric:ula a.t a few i.nsti tu­

ti<ms. Many older courses are 'beug examined to see i:f th~y are making the 

beat use c:f the tir:B allotted to them. 

5. Wl..iere eroi1ded time schedules appear, ~ 1.nstit:utions ~ve de­

veloped a general sho:;;, course which includes sew~J.. ~...lluf'Be~ pl'Et­

ce·ss.es. !his type of eourse is better than not having an.7 coura& at all 

i.:a which welding ca!i be presented. 

6. Leetures 1 demonstrations by qualified ;nan (in .addition tQ regular 

staff), movies,, -slides, chalk talks! m1d semiy,_ar dise1:wsions a.re excellent 

r.iethods of prese-n.t1ng welding to engineering students rib.ere regular courses 

eannot be scb.edu.l.ed. 

7. Students should be enecrti.zaged to obta,in eDI!l!ller empl~.rment in lo~ 

cations e.n.-d in tirpes of work where they can 1oecome familiar with the ap= 

plication of rnany il!di,..s trte..l processes. $chool credit 1 s sometimes given 

'S.. Jn,gi:ueerhig st·ud.ent~ ~re not eXpected to heeome p:r0:fioient welding 

operatori!; ma.nu.al skill is not importa!lt. ,lnsteaa. ·the ob.je~t:i.ve of a 

welditlg course for ~.gi:u.eez·s sb.-c,uJ.d b-e to giv~ the stutlents an uncler$ta.m1-

ing of &.ll the welding raethod.:s e.nd the app11.ca.tion of theee methods in the 

engine~!'"iug field. Students should have eno:ugh ttetu.&2 weld1r.g :pr-aetice so 

fuey c,m e,ppreciate the p1•oblam.s oi the woldi:ng operotn·:r- a:n.d perhaps e1:1m­

i11.ate soiue o:t -these ;91nblems in. .i''ttture design. 

9. La:!)Ol'u.'to:t'/ 'i':01°k sho.uld include simple s,hop erpel"iments designed to 

ae'1.uair:i5.: 'tlt~ studeit·t with cozmno3. tn~lding problems i:.u i.ud.us.t:izy. 

10. '?0luable help 1113:3 be obtai:ned from companies interested in welding 

in the :ton:i of l~et'Ul'es, free literoture~ rrovies. eie. 



11. hsU tutione ahould take advantage ot oppc,rtuni ties to conduct 

•t'lldentt on frequent field t"I"t pa into industrial p1ante. 

12. Inatttuttona ahould. slao tab adT&D.tage of opportuait1ea to se­

eure -,;a.ip11921t from war surplua supplies where po1dble. 

13. !he eucceaa of the Weldillt!: kgf.neerin« eurric'tll:mn at Ohio St&te 

Un1.Ten1 tJ' and the interest upreased. b7 sneral. reapon.dents in eblilar 

eurrlC'Ula indicate• that th.le field 1s beco1ltng mo_re importa:ll.t and rill 

probabl7 become an accredited eurri ealum sometl• in the future. 

14. Where possiltle, a special courae deeign.ecl for engineers le the 

beat wrq to present welding to engineering studmta. 

15. Welding for engtn.eera should not be •chedule4 during the t ntlmlm 

19ar. fiJe student-a understand it better when they are more mature and it 

is mo11t valuable to them if taJam later. 

16. !'he course mntent should include a diacusaiou of the 'f"&riou 

types 0£ metal.a and the proceesea b7 which the7 can be welded. Machine 

detlig:n and structural. deatgn are affected b;r welding and should be included 

h S1J:¥: welding course ~or engiaeera. "Prooed.u~, speeda. and coat•" of 

weldiJlg are also important to the engineer. 

17. A libra:r:r of books, periodical.a, and other literature perUnent 

to welding should be me.de a,m.ilable to engin&ering students b;y ew17 ln.­

eti tution. 

11. A few 1nst1tut1one are engaged in exp9rlmental research work con­

eeming 'ftrioua phases ot wel ding. !'hie type o~ 1tork should be eneoUJ'8&9d 

in more illaU tuliou. 

19. J'uture etudiea concerning welcling tor engineering stud.en ta Jlight 

well be de'f'Oted to deTelopbg welding courus. in1ttttetional. material., and 

other materul that cm,. be used. to present welding to etig1aeeN. 
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LIS! 01 Infl!'O!IOII IIATIIG 
ACCKIDIHD UIDIJUlWJCJAft DlIDDDD CUBBIOOLA 

1 • .Alabaa 

2. Arisona 

J. Arkan•• 

4. Cal. ifo mta 

5. Colorado 

6. Conne-ctlcut 

• Bespon.d8nt• 

•.uabula Pol;ytechaic Ina\i tute 
Aubv.m, Alabama 

·~Terelt7 of .Alabama 
hacalooea, .A.labUI& 

*UniTeniV of J.risona 
hct1Ga, .lr1 zona 

*Uni wrd v ot .lrlr:aru1a• 
~ttnille, A11maaa• 

*Calito:rnia Institute of !'eehnologr 
Panana, oal.1forn1a 

•s tantor4 1Jn1 T8ra1 v 
Palo Al ,o, California 

•t1n1 ftrai ty of Cal itonlia 
Berkltlq. Cal 1to nda 

*lJalw,raity of San'- ~lan. 
Santa C1ara. Calitomia 

~Jliftnit7 of Soutbem Califomia 
1,oa .Angele•, Oal11'om1a 

*Colorado .Agricultural and Mecbanical College 
lor\ 001.lins • Colora.dO 

*Colorado School ot IH.ne• 
Goldan, Colorado 

*Un.1-.araitJ' ot ~olorado 
Boulder , Colorado 

*Vniftra1tT of Dennr 
Denft'l', Colorado 

-un.ttea State• Coast Gua.1'4 AeacSn., 
Iew London, Connecticut 

*Un.1-..ratv ot Connecticut 
Storrs, Connecticat 



S. Dis trie t .Q! Columbia 

9. Florida 

ll. Ida.ho 
~-~ 

13. Indiana 

14. Iowa -

Ya.le 'Oni V'e rsi ty 
Net: R1.ven. Connecticut 

*Uni '1e?'si t~- of J"elawam 
N et~arlt:, De l1ex1~r~ 

*Catholic Uni"7~rsity of America 
Uashb..gton, Ji. C. 

*George rla.ahington University 
Washingto-n. ». tr. 

*!{0;;1ard tl'niversit~l 
vlashingt.on, ». C • 

'~tfu.h·ersity of Florida 
G~iues'rllle ~ F10.1~id~ 

*'Georgia. Ins ti t11te of T·eclID.t'.rlogy 
Atlanta, Georgia. 

*'O'A:tv~rsi ty of lit"x.h~ 
Mo~ oow. I 1aho 

*'Illinois lnsti tu.te of ~echnology 
Chicago, Illinois 

"'1:Jniversity of Illinois 
'Urbattat Illinois 

*Northweatem University 
Eva.n$ton, Illinois 

*Purd-m 'University, 
Lt;l;f a,.yette, lr.ulim1a 

*Bose Polytechnic 
Terre Rautec, Indiana 

*Univt3rsi ty o:f Notre Dame 
1io tre Dame , Indiana. 

So 

*.Iowa. St-a.te Colle6-e of Agriculture and Me-ehanie 
/1.rta 
Ames, Iowa 

•state Universi t:y 0£ Iowa 
Iowa City, Iowa 



15. Kansas 

lS. Maine 

hir.as Sta.ta College o:f Agriculture and 
kppli.ed Science 
Manhattan, Kansaa 

*mliverGity o:f Kanea.e 
Laurence~ Kansas 

*Tmi vei·si t;V' cf Ken tu.cl;v 
Lexington. Kentueq 

*'Ohl.ver!'tity of Louisville 
Louisville, Kentucey 

~ouisi~.a l?olytecl!lnic Ins ti tu.to 
1t\/1sto-a, Lcro.is:1eti.a 

~o-ttlsla:o.~. State Uni 'IJ'el"Si t)" 
ll.!,t.on Rouge, Lou.isle.rt:?. 

*Mane Univ~rsity 
1lei.r1 Orlean-s ., Louisiana 

*Univarsi ty of tl/I.ein.e 
Orono. Maine 

*Joh..ns ifu1oldns University 
:S'tl til'lliJl'e, tfa:r.rland 

flJni ·Jersi ty of M,;;r.7land 
College Park, Ma.ryland 

*He.rv~rd &.1iversi t'.i 
Cat2bridg.s. Has~K\chusetts 

$Massachusetts Institute of !eer.nol~· 
Cambridge, Ma::rnacl:rtwe'tts 

*JJorthe2>.stem Uhi v~rsi ty 
.Boston. tw,ssachusetts 

'11Tu:fts College 
Medford, Massaehusetts 

*V!oreeerber J?olytecllnie Institute 
Vlo:reester ~ Massachusett11 

*Idiclligen College of t'.11:ttia"'~ 17.nd 'l'aelm.ologu· 
Houghton. Miehig.;n 

"'Miehigen State College 
East Iian.sing. Michigan 



22. MinResota. 

23. Misdssippi 

24. Missouri 

25 • Mon te.na. 

26. Ifebmska 

27. Nevada 

29. llew Jarsv: 

APPDDIX B (Continued) 

*Unive:r:si ty of Detroit 
Detroit, Michigan 

*tfnivers:i ty of 111 cb.igan 
Ann Arbor, Michigan 

*Wavne University 
Detroit, Michigan 

*tfni versi ty of Minnesota. 
Minneapolis. Minnesota 

0 Miss1ssippi State College 
State College, Mississippi 

*University of Missouri 
Columbia.• Missouri 

*Mines and Metallurg 
Rolla, Missouri 

*Washington University 
St . Louis , Mi~souri 

*Montane, School of Mines 
Butte, Montana 

*Montana. State College 
:Bozeman. TJ.fontana 

*University of Nebraska 
Lincoln., We bra.ska 

*University of Nava.da. 
Beno , :tlevada. 

Dartmouth eollege 
Hanover, New Hampshire 

University 0£ New Hampshire 
l>u.rha.m, New Hampshire 

Jfewa.%'k College of Engineeri:Qg 
lfewark, New JerseJ' 

•Princeton University 
Princeton. Bew Jerney 

$Rutgers University 
Hew Brunswick• New Jerse7 



30. New Mexico -

31 .. New York --

APPEDIX :8 ( Continued) 

l(IStephens Institute of Technology 
Hoboken, lfew Jersey 

•New Mexico· College of Agrle'lllture and 
Mecha.l'tic . Arts 
State College, Netv Mexico 

*New Mexico $eh<)ol O·f Mines 
Socorro~ ]few Me~ioo 

University of Rew Mexico 
Albuquerque, New me.xico 

*Alfred University 
Alfred, New York 

*City College of the City of lfew York 
New Yorkr lfaw York 

~Clarkson College of fachnolog.v 
Potsdam, :New tom 

*Columbia. Uni varsity 
l'few Yor.k, New fQrk 

*Coop.er Union 
Rew Yom, 'New 1fom 

*Cornell Universit-'3 
Ithiea, N'ew Yonc 

*Manhattan Colleie 
!few York, lfew York 

*New York Universi tw 
New Yorle, New York 

*Polytechnic Insti tuti.on of Brooklyn 
J;Jrooldyn, l'few York 

*Pratt Inati tute 
:Bl'i>oklyn. ltew York 

*Rensselaer Polyteclm:ic Institute 
Troy, New York 

*Syracuse University 
Syme1JSe. New I ork 

*Union College and Unive1 ... si ty 
Schenectady, lfeiv York 



32. North Carolina. 

33. North Dakota 

35 . Oklahoma 

36. Oregon 

37 . !:ennsyl w.;nia 

*Unive:rsi ty of Rochester 
lioch~ster, '.Q'e1:1 York 

t7e1ib Institute of J/i\-;;;val Arehi tecture 
l'T:ew York, New fork 

*lruke Univarsi ty 
warru;,;rr.. North CBrolin& 
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*State tolleg~ of .lgrlcul ture and Engineering 
&.leigh, 'North C&;l"Olh:*1 

*North Dakota Agrie1JJ.tu.1~l College 
Staie i'killegt,, l.fo:itth Dakot:a 

*University of North lri1t'..-kota 
Granrl Forks, lfo:i:th Dakota 

Ce.se ln~titute oi Technology 
Cleveland., OhS.o 

J!(J'enn College 
fllevelam'l I Ohio 

*Ohio StB,te University 
Colu..m'bus. Chlo 

*University of Akron 
.ik:ron. Ohio 

tt1Universi ty o:i' CirH~inr1Bti 
Cineinn.si tt ;, 0h:lo 

•n:.nive:raity of .ifole& 
Toledo , Ohi a 

*Oklahoma Agricultural and 'Mechanical College 
Stllluater. Okl~J1oma, 

111Univ--ers1ty o:f Okla)1,Jr.1~ 
N0 rman, Oklahorna 

*UniVGI'S i ty of 'l'ul ea 
'Tu.1 sa, O!dahm1i$, 

*Oregcm. State O,:,llege 
CorvaJ.li.s, Oregon 

*Buclmell University 
Lewisburg, l'ennsylvMia 



38. Rhode I sla11d 

39. South Carolina 

4o. South Dakota. 

41 . T'ennessee 

42. Texas 

.APPENDIX lJ (Continued) 

"'Carnegie Institute of !echnole,gy 
J?i t 'ts'om1gh ~ ?enngyl van.ia. 

*Lehigh University 
Bethlehem, l?oonrrylvarda 

~Penn.sylvan.la. State, College 
State College, l?en:ct:syl vania. 

(;Sw~rthmore College 
Swarth.ri@r,e ~ Pe:a::.J.sJtlvania 

University of Pennsylvania 
?hiledelph:l.n, Pem1sylvan.ia 

University of Pittabi:a.rgh 
fit tsbargh, ?ennsyl van1a. 

*Villaaova C'ellege 
Vi11sno~. Pen.:as:y'lvan.i~ 

*Brown Universi tiJ 
Providence, :Rhode Ill:lland 

0 :ahode Island State (follege 
lingstm.1~ lfuode islan-d 

*CJ.emson Agri.O'l.lltu:ral College 
Clemso~. S1Yat'.h, -Ot1rolina 

The Citadel 
Charleston, Scnxth Oa?Qlina 

University of South C:trolina 
(;o'.'i.:dllibi[",. fkrnth enrolin:a 

•sou.th Dakota Stste College of Ag:ricul tare and 
f\{echanie flrts 
B-:rookings ~ Sou th _Dak:o ta 

*U:rd ,versi ty of !l!oone~see 
Knoxville, Tennessee 

*'lande.rbil t Unive.rsi ty 
Nashville, Tennessee 

*A.gtlctl tural &.nd Meerumica.1 College of Texa.a 
College Station, Texas 

f'College- or :Mines g,nd 'Meta.llurg;v 
:El Paso, ~-9 



t~3, Utall '·-~ 

47. ~ Virginia 

4S • 1Ji sconsin 

*Rice lnsti tu:te 
l'bns ton, !'e::ras 

Southertt Methodist Untversi ty 
l)all~.s, 'l'exa.s. 

*~exas !eclmologieal College 
!tubboclt, lfexas 

*University of '.l'er.J;s 
,~us tin. Te~-,,s 

111fJniversicy of Utah. 
Salt !,~~ke C:l. ~. U~h 

*Ut:;,1h Sv1;te It,.g:ricul t'tl:r-fil College 
L~gsn • UteJ1 

*Norwich. UniversiiW 
Northfield~ Vermont 

*ffi.1.i ve!'si ·b~r of Vermont 
llt'U'l:tn,gton. Vemont 

U.\'1:i.V'ergi ty of Vi rginis 
Ch,?,rlott~s'i'.i'i:tle. Virginia 

Vim1.nia Militgr-J ln.stitute 
Le:d.ngt:m, Vlrginie. 

Tirgiui.a Polyteel..1..~ie tnstitut\e 
'.Blacksl:m.rg y Vi rginb. 

*Stt:-1.te College of t?a:shington 
1?ulma.'1 j Washington 

University of fJashington 
Sen.ttle. 1Jlashington 

*i?ei!!t V1rgini&. lJni ver:ei ty 
Mor~.ntow:n, iJest Virginia 

f,,TuJ,rqustte Uni ve:r!:'li ty 
Milwaukee, Wisconsin 

*University of Wisconsin: 
M<'.2;dimin, 1?Ji~eonsin 

*Un.i ,,ersi t.y o'f !i7yom1ng 
La:ra.-ni ~, VT~romi?tg 
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.&WIIIJ>IX C 

.Appencllx C coulste of COIIMllU and ncgestlou of the queetimma.ire 
re9POndenttl concend11g weld.inc for eagineertng •tud.enta. 



l. l!r. Wm. J?. Heu.er11 Associate l?rofessor o.f MeemL"l.ical ~ineeT:ing. Ul'ti~ 
versit7 .of lfole& , Toledo, Ohio. 

I woul.d :recommend that a w:elding cours-e to be e. must for sll 
College of Mechan:i.eal ~ngineerlng Students. 'fbe Ulltiv-ersity of 
~1e:do eollege o.f Engineering bas this in mind. 

2. Mr. G. C. Williams, 1?rofes:sor of Chemical Enginee:ring, Universi fy of 
Louis.ville, Louisville , Ksntl.lcq. 

'!his subject is discussed in about 6 ... g leetures and. one 
metallog~aphie laboratory period in a pair o1.' courses on metal­
lograph.V'. Thie mnotmt is quite adequate. 

3. Mr. Robert A. Wyan.t* Associate Prof'.essor of Metallurgieal E!lgineering 9 

Rensselaer Polyteehn.tc ln.stitute. 'froy. ffew York. 

I sm veiw mw;th interested 1:a your pr&j.ect ~ not onl,- as a. 
teacher in t..'lie w-elding field but also as cha.irman: of the 1!d:tiea..­
tion: Committee of the American Welding Society. It 1s needless 
to sey that the :eomrai.ttee will be ver:1 much. interested in your 
results. ! £eel our pmgra.m is adet'!uate~ however'. there is :t"Gom 
for improvement. Yhe greate.et need b for better text material. 

4. Dr. J. W~odbum, Chairman of the leehan1eal lllginae;t"iag Departmmt v 

It1<::e Institute. Houston, i'ilms. 

i feel that this field is extremely itl¥'lorta.nt to meebanteal 
engineera and we try to give them as much of it as possible. 
!he stu.d~nt takes six hours of l.aborato:r.1 work per week through­
out the year, that is, the mechanical engineers $nd &leetrieal 
engineers. !hiB eourse is an elective for other departments. 
In addition to our regular eta.ff, we have at various times 
through()ut the year qualifi,ed men to give talks 8I!s.d/or dem-on­
strations to the engin:eering etummts .in welding •••. which I 
think ia nm.ch better than having the ,same old lecture c5ttrse$ 
that are usually found tn many enginearbig schools.. Libei-al use 
is made of edu:ea.tiomil filme put out by the va.rl&ue industrial 
firms dealing with welaing eqnipmnt or ma.ehin~ sh.op equipment. 
These films r:ui•e excellent and particularly those whiell are 
colored and have a sound track,; and I believe that it is nm.eh 
east~ for a student to grasp ideas ill this manner rather than 
tryt.ng to tell him or teaeh him in the el.ass room. 

"fbe wa.r our eours~s are set up in th.as~ ~a.rioue shoPlJ is 
that immediately after completing this work follow !t up wit!t 
machine design, truch work th$n being fresh in their memory' ~d 
can: 'be used to the bel!!t possible ma.nll'Ul'il ad~tage. 

iJ/e have a smal:1 enrollment ••• and. ·therefore, can: spend 
aonAid.erable time ~1th the ind!:"1•1 students in their 9b.op 
a>Ul'ses. whidl t believe is a decided advantage ••.• 



5. Mr. Henry Silha, 1?1""0:fesso·:r of Meelumte-al Engineering Department, Uni d> 

varsi tw of' l&tho, ~seow, 1(9.aho. 

In the Mecllanicl!!J, h.gine:e:ring »e~,rtment we offer ti, eoUTse 
in welding de-sigiled fo1~ engineers •. < W.a take up design consi dera­
tions. weldi~ teehni.ques, metallu:r~ of welding "1.ld &211.ed 
problem-a •••• 

6. Mr. C. !i:i.gbie ?sung, '!he Cooper Union: for the Ac.tvMeement of S'cienee 
and Art. Coe;wer St1~l'~, New Yark J. Jew Tork • 

• • • we lmve 110 courseg r.;r subjects dealing entil'ely wt th 
welding. fte aeehan!e:--:,1 engineers ha.ve a eo-tt?'SEl in Meehanieal 
l?roc.esse:s in the first semeet.er of the third. year .•.• Approxi­
mately eight ho'T:J.l"s of this is gi:ve to all types of t1eloing, 
in.eluding forge r11::1lding~ drop forge welding, eleetrtc are weld­
in.gt electric resi.stane.e weld.tng, anti .flame cmtttng ~d welding. 
Largely, this is to r:M3qnain't the boys 1r;ri th the ;processes and 
lim!.tations, prlm~ily designed to give them a ba~round neees:-
sary to a me.chine designer. · 

In the senior ye~:r,. the subject of Machine Design is given:. 
if!e devote approximately tour hours to the design chare.etei­
isties of welded joints. Again, the main purpose fif this is to 
00114:uaint the ma.chine deeigne:r with the appro~eh oo the pi-oblern 
of welded conatruetion. 

All of this material is supplemented with lru.ttern slides 
fmd bl.a.ekboard chalk te.l.ke. We feel tha:t since we are making 
0ur boye engineers and n.ot weldet'a what we -9,ra giving them 
is sut'ficient until th-ey get into industry a£1ct find the need 
for it when they will be able to S\.tppl.ern~t their pnJ.gent 
knowle~:e with :f'u.rtlta-r stu(\y. 

7. Mr. 'Jlebster )L .tones~ Carnegie Ins tit,u.te of !echno1ogy, S-eheale7 P~rk~ 
Pi tts'burgb 13, Femmylv~ia. 

All shop courses ia the College of lmg1n.eering and Science 
at the -Ca.rnegie Institute of !?ecnnology 111ere diaeontinue-d soae 
yea.rs ago, end no w:eld4.ng course.a or weld,111g shop practice: is 
in.eluded in the engineering currte:w.a. 

S. Mr. C. A. '.I. Joenen., Dean a"! the College of Jlngineering, l!nivers:!ty of 
Cinein.."11a. ti , Cinc1w12. ti -t Ohio • 

II~ courses in welding are offered. Joys inte:rested in 
welding get it in t..lieir eooperat1ve work. Welding demon.st.ra­
tions ru.~e held. 



9. Ur. C. S. Crouse, Head, l}epartr-oont of" li:inea Gtnd Metellurgic-c'l.1 l!mg:1-­
neering, Ynl ve:r~i ty of ltea tncky. La:dngtoa 29, Kent:ueky. 

We de not otter weld:lng courses as s'l'!ch, but do inelude 
so~. in.strttct:ion.s in. our S'J.mme1" course fo.r mct:itllll'gl·~l en­
gineel'$. 

10. Mr. If. K. lmnt\lrd, Chcl.l"llla'.!l of .De:pr;rtnent of Meehrin.ieal 11};1.~neerl:ag, 
Wniversity o:f ireb:ra.ska., Lincoln s~ Rabraska. 

Ou-r welding material. a.n...:J. pl't'l..etiee .bl :?or ~ngin~e:ri11g st"-t2.= 
den.ta to use in. ~ e2~er. ~Y are nGt ax--peetod. to beeome 
tveldere. Mor~ time e-1Juld be used pro:fita.b.ly bu.t a tight cnr= 
rieulum does not permtt. 

ll • Mr. G • 111 . ltarati , LCW., .in ch:a~e ef lmgS.ne~rin,g La.bora:bor[:7, tJ. S . 
Coast Guard A.cade~. !few London, Crm.aecticut. 

Weld1ng consist~ of ~ !:thcrt souad mone--about h~H· a'l'.!. 
hour, a short le<!ture-~bcr11t half' an hour ~nd a pl't:l,ettcru. 
welding pe:rio~ of two hi()U.l'S wi t!1 throo si7.J.der.tts uncier ofie 
instruetor. ffhis is all the :fomm cov0rage :!:n this subJeet, 
7:u>uever. there ia tt pr&eU·cru. wo,:-k prng~il uh:i.ch rtl!!S J 1'l.ou:rs 
a week for S semesters :for all students. and soli)e do get ext~c;l. 
inatruetion in 'llrelding dul·irtg this, pro•;;rnm. However this is 
~ hit t:-Ztd !'Jiss proposition mid onl;.r a small percentage would 
get extra welding instruction. 

12. Mr. A. C. Good. :Professor of hg!.11.eerlng Shop le1~a:rtme:nt., W~vne Uni"" 
versity, Det~oit, ~Jieb.igan. 

'fh-e:re is a gre~t need £0.r a text book oil wel<i'i:ng wri tteu 
espect..'illy £or .s·tu.dents in. ~1.Mel'illg Colleges ru1.d Unive:r­
sities. 

13. lfr. Vial ta:r ll. Ei:lle?son, Raad, llec...~.nioal Fingineering »epartmen'li, 
No:r1.1i.cll Uitiversity ~ lforth:f'ield, te~nnt. 

Sinple, shop ~.xper1aent~ 1:muld. be helpful. 

14. Uf:r. fl. J. 'Kou.wenhoven, Iman. of Jlngiueerlng, The :Joma Bopldn• Vniver­
si ty. J9l. timre lltf ~"1.rylan:d. 

VJe ~ not 0£:f'er- ~ .course in weldi Ilg' e.t the 3 obna ltopldtts 
University. rre de bt,weve'r offer aavsne9d work 6'i1 the pro,:per­
ties of' elec.tr-le e...:res arid. or1 the physics of the are. tn a.dd:l~· 
tion., we can::, on eonsid.era:ble fundamen:tal. rese.~reh ill the 
field eT welding .. 

15. Uir. Con:rad dek ln.iss, f'rofe'Seor of Indus tri~.1 ~\,:;:lnt,erlag. Worth 
Carolina St$.te Coll.ege cf Agrlctlltut"e cmd ]!tt1giu~ering. &leigh, Worth 
Carolina. 



We feel that adequ.ate traming in welding is important 
in about the same :relation as othe1· produetiQl'l proffl!lsees. 
toirer-age: of the basie :f'tm.d&meutala of welding are about all 
that can. b,e accomplished in the regtdar engin~~ting training,. 
We can hardly hope to· tram mea as Tet'i'l. speeial:hJts in welding 
as 1.t is not the pu!'p()se of au engineering edum.tion to e:reate 
apecialist11 in~ one field. An. attempt to ao so would cut 
too deep into the eommon core of 'baste engineering training, 
the ba9ie engineering, eu,bj:eets ecnnmon to tm:J! gro.up who a;re 
graduated as engineeriug gradua.tes in Mf¥ bran.eh ef Emginee:r­
ing. We believe that in.dustr., wan.ts men well grounded ill 
th&ae fundamentals. rather than specialists. 

16. Mr. Geor~ L. Sullivan. !b!an Gf the College of Engineering. Uninr .... 
stv of Santa Cl.am, Santa Cl.ia.ra, Califom:ta.. 

We require all of our engineering students to; ,ta._1t~ !!hop 
.ins truetion one a:tteraeon a week during the :fr-eahma:n year. 
As pa.rt of this shop instmction the:, receive e-ome instl'\letbn 
on both electric and gas welding. Cfh!9 is sl.l the dire-et in­
strttction they get, but the atren.gth .of' weld$d joints is 
treated in design courses for the Q:tvil lngheen ~nd lfeehall-
1ed ~ears in their 3:umor year. 

17. ~. E.. a-. f'addo,ck., Profe8•or of Ji&ehauical lngueer1ng, University 
ef Arkansas, 11!:cy'etteville, A~ka.nsaa & 

¥1e ~ not give ~ sepal'a.te cou.rses in m,elding. Ia aur 
Elementary forge an.cl Maichine Shop course one three hour perio1l 
is devoted each to el:ectrie are welding and gaa torch welding. 

l.$ • Yr • John (J.. :aeed, C!:tairman o:r Department of ltecbmdeal Engineering~ 
lmclmell :University, t..ewtsburg, Pennsylvania~ 

••• Our instru.et'lon. in wel.ding is given in; connection 
with {or as la part ot) a required course e:nti tled Proeese 
lUnginoering • ln this (tOUrse difteren:t types of' welding are 
covered t.n lecture and some practical wol"k i.s given in tlm 
laboratory portion of tbe oourse~ 

lfhe work is covered in approximately four ot' five 1-hour 
l.eetttres and about three J-ho'.QJ1' periods in the Ia.boratorr. 
W~ realize that this i.s not t,nough time fo:r silieh an 1mpertant: 
subject, but we do not latow where to obtain more tb1e in an 
already crowded mecbantea.l. engine~ri:ng cu:rrieula. 

It is only oecasionall:y that one t;t£ our studen:ts u­
pr&sse.s a11;y partieula.r in'terest in welding. lro doubt this 
accounts tor our l:l;ck of' developmen. t of welding courses • 

19. Mr. lt. M. Black, Read of Department of 'll'eehanieal. Eng!~er:lng, Iowa 
State f!follege, Ames, Iowa. 



••• !'each 1 t 1n parallel w1 th a e!, course in engineering 
•ta1.1v17. It 1 t tollowa mch a courae, you -oa.n. :real.17 teach 
weltiag hndaMntal.a. 

20. llr. llan7 V41a, Profe•90r of •w1ura, llaaeachuaett• Institute of 
ttechnolea, Cubrldp 39, Jlaaeaclmutte. 

lletal h'Oce••iJtc 3.12, muiat• of ta elock houn of 
lectue and ten. clock boun ot lab 1n. each of the tieldJa ot 
~UU1'7, •ta.1. Wo*Ug and Weldiag. •~ 300 atadeata talm 
thi• coUl"N. l'or atuaaaa who haft collpl.eted 3.12, •• otter 
a cov .. in hldhtg hcinHnnc, 3 .15, couiati. of two 
leohree per week tor 15 WMb-10 lab . Thi• coune coftre 
11ater1.al.e (~). pnoe.N• (2'), coat•(~). an4 t!eatgn (~). 
II.I .tt. baa no tonal. ahop program. 

21.. Mr. I'. K. Jlellmr, Dean of ~heertn«, George "ashington lJal-nnitJ', 
Wa9hbcton, J>. C. 

We recognise weldinc a• an. important •thod of mamd'acture, 
'but n do no, haTe ti• to gin tecJmical butra.ctton 1n ti . 
• • • it.lee IIIIDT other hrpor\mt and atratecie ae\hoh of engiuer­
ug practice, the tim now n.ecetaar, to teach baaic ad f'tmcla­
aental. coune•, llllkea it illpoHiltle to do mre than. '° •woztc 
1.n• Nlding theor, and praotice in coureN 1a JDIIIIUtaeturiag 
aetbod.a, macldne ••t&n sad •n«i,merlng mterlal•, ancl 1n. the 
form ot ••1uar di•C11a•ion.. 

22. llr. L. l . Luulle, Dean of ~nnc, Louiaiana Ua!Tersit7, 
:Baton Bouge, Louiaiana. 

•• find 1 t illl)Oaaible to put all the aultjects that are 
4ea1rable in a ~ 19ar currieal•. 

23. Ill'. J'red J. Lewi•, Dean ot School of ~eriiig. Janderbilt 
Vn1-nrsit7, •ash'fille, 'Temle, .... 

W• ban received eon.aideYa'blA help and 11 terature ~ffl• 

the Ltnct. .l1r Product• CoJIPIIIT. 

24. 11r. .l. II . Bill • Bead, llechaaieal Jadne•rl?JC ltepartllent , 'Ptilane 
Vm.Teralt;J', •ew Orleaae , Louiatana. 

We uee moTin on welA.ing teehaiq1» . .l 1teel barnl man.11-
tacwrer i• Tlaiwcl (Jhea K,mutacn:rinc Co11J>11D7) and clu• 
see a large rub tance welure in ope.m Uon. 

25. Mr. lf;,'1'oa G. lloch81, .l•eoc1ate Proteaaor of Mechailie&l Wngmeenng, 
Cl&rk•on College of iffflmoloa, Jaotea.., •ew torit. 

At Olarlcacm we do not teach wel41ltg u 1\ is our pre1ent 
'belief that the akill and abil1'7 to weld i• not tbe :tanc\1.on 
ot a.n engtn.eer, but the work of a tracle.8J11811. We furi.her 



believe that 1:r an eu:ginaer beeom~s di.reetly e.ss<udated with 
welding p~l.'.etice, '.tro c~& tiead:tly obtain the necessa:r.y weld-lng 
tl>ain;ing. 

Otn' Msch:.t11r.J9.1 l1'..rigi:n.ee1'ing C'i.U?i1.Cl1l·rna i1tc:ludss r:oi:ie 'V'l3!7J 

i:O.teEloi vs ·~crcr:t;>k tlee,Iirig with lir'61neering t!e,terie,l s an.d. lrLrlU= 
facturirig, inclTuliUg ~'fi,e wo1'k in ow il.9->teii.-~,Js L$,bore,to~r 
and on our Jwnufactu.ring kboratory. Ou:r objeetiv& :l'~s t.o 
C9Ve?' thol"t!'l1€bl.Y the ml°bJect · 0cf m teriru. a a..nd n~n'lJ.ta(lt'u:i:'ing 
:w±. th th~ thought ,:.it' gi v~ ou:r~ neclt!miC~ ang:1r;ee:r1n:g stu­
dents ~rt . .e:,reellent b.ae~romd for mecbe.uical · desiG,'D. or lil81lU­

i'~1eturlr~. Accr1rdingly. w·e discu.sla\ welding~ !ntt th nr,t ha.ve 
the <;; t"'t'to.en:!;s 'W()li. 

26 • Mi:'. CL J . Fre"W.1.d.1 -lleeli 0£ the College ef lng!nee:rtng, 'lid ve.rsi ty cf 
~troit, D9trott a. mohigat1. 

i:t'hl!l'~ a1-o n~ i'<>nnal ct)ui-sae in welding in the College: of 
lihr1-ineerin.g of '{,fie Untversi ty .of Det.roit.. Jlowever, instru.ettou 
in vmlding technology i.s an integ1•a.1 p.::l,T:t o.f ·l;he s11.1:lject matter 
in the aeronw. ti cal , ch:emi(m.1 , metallu.rgi cal , eleetrical B.!ld 
mech.m1ieal d:tvision• of instrneti.on. ~~sia is placed ori: 
welding psr:tiew..arly ili th~ mach.tns ·design courses, Bntl I 
believ-e that there is f', oon-espGndin,g a.tt,entiou paid to weld­
ing 111 stnetural course,. 
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.lppeadl.x D coneiete of a letter of 111.t~due\S.on. to the qUHtiouaire, 
U. q\laatlomialn, aa.d a tollow-w.a, letter. 



Dear Sir: 

OKLAHOMA AGRICULTURAL AND MECHANICAL COLLEGE 
School of Trade and Industrial Education 

Stillwater 

March 211- , 1950 

Welding , as an industry, has grown at a t remendous rate and 
has won its place as one of the foremost methods of fabrication 
today. Engineering schools are faced with the ever present problem 
of keeping their various curricula in tune with the needs of 
industry. In recognition of this fact , I am. naking a survey of the 
offerings in welding in the colleges in this country whose engineer­
ing curricula have been accredited by the Engineers ' Council for 
Professional Development. This survey will include a careful study 
of the catalogs of the respective schools together with information 
which I hope to secure through questionnaires addressed to deans of 
engineering schools. The results of the survey will be the basis 
for a thesis under the title , Welding in~ Engineering Curricula, 
and a sunnnary of the findings will be sent to the editor of the 
Wel ding Journal for publication. 

I am asking for your cooperation in this study. Enclosed is 
a questionnaire which I kindly ask you to complete and return to 
me in the self- addressed and stamped envelope at your conveniencee 
An effort has been made to arrange the questionnaire in a form that 
will require the least amount of your time . Your cooperation will 
be greatly appreciated. 

LJC/hd 
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WELDING IN THE ENGINEERING CURRICULA 

Lynn J. Christensen, Instructor 
Engineering Shopwork 

Oklahoma Agricultural and Mechanical College 
Stillwater, Oklahoma 

Spring, 1950 

Directions: Please fill in the blanks below as they apply to your institution. 

2o The official title of the department that offers welding courses for engineer-

ing students is~~------~-~~~~~-~--~~~----~~--~~~~--~-· 

3. Number of full time and equivalent of part time teachers in department _. 

4o If welding is included in your shop program, please indicate below if it is 

offered as a required or as an elective subject in the engineering curricula. 

_C~u~r~r_i_cul ___ um _____ ~~~--R_e-g_u_i_r_e~d ____ El ____ e~c~t=iv~ __ e ______ c_u_r_r_i_c~ul ____ um _______ Re__..guired Elective 

Aeronautical 
Agricultural 
Architectural 
Ceramic 
Chemical 
Civil 
Electrical 
Fuel Technology 
General 

Industrial 
Mechanical 
Metallurgical 
Mining 
Naval Archi-
tecture 

Petroleum 
Sanitary 
Other 

5o Approximately what percent of the students elect to take welding in depart-

ments in which it is not a requirement? % 

6. Does your school offer a welding course that is designed especially for 

engineering students? (Yes (No) If the answer is "Yes"~ 

A. How many hour credits are given? ---- Semester Hrs .. Quarter Hrs. 

Bo Give number of clock hours per·week. ___ Lecture ~~- Laboratory 

C. Give number of hours of the course devoted to machine and structuraJ. 

design for welded fabrication. ---- Hours 

D. Give number o.f hours devoted to procedures, speeds, and costs., 
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7. If welding is offered as a part of your shop program, during what year may it 

be taken? Fresh. Soph. _ Jr., Sr. Any yea:r 

8. Following is a list of processes cormnon in welding .. Please check the ones 

which are included in your welding coursee 

Presented Presented 
General Special course during lecture during laboratory 

frocess treated course for engineers period period 

Forge welding -- ---Resistance welding -Metallic arc welding 
Carbon arc welding --Atomic hydrogen welding -·--·-· --Inert gas-arc welding -- --Air-acetylene welding --- ---Oxy-acety1ene we1ding --- --- --Oxy-other fuel. welding --- , ___ 
Thermit welding --- ---Gas brazing -Electric brazing -Dip brazing --- ---·-Furnace brazing ---Oxy-acetylene cutting 

Manual 
Machine ---Contour machine ---Arc cutting -- -Other processes 

-
- --

9. Laboratory wo.rk for the above courses includes welding of the following 

rnateri~ls in the positions indicated. 

Cast iron ••eoeeo•o•••e•e•••eo•o•ooooo 

Cast steel o••oo••~o•eoe•oeo•••oooe.eo 

Low carbon steel ...................... .,. 
High carbon steel •••••• ., ••••••••••••• 
Stainless steels •e••••••••••••••••••s 
Al 11-minu.m O O e 9 0 O O 3 Q Cl Q O O e O C O e 9 e Q O 9 O II!.\ 0 0 9 8 

Copper e, C • ~ 0 0 • e, C O O 9 0 0 O C e O e O • 0 e O O • 6 0 & e 0 

Brass eeectoo•&Oo•ooooonoe<>oeeoeoeo4ilooe 

Slleet metal e e O O 9. ~-. • C <J-, O O O O. • e 8 e GO C, C, e 

Fla te O & 0 0 0 e O 9 e e 9 0 Cl O & e 9 9 e O ••• () 9 e O e C, e & 0 

Tt1bing e o III e g o o e ~ • o o e o c, o • o o • o • c, e o e e o • o c 

Pi.~ o ct• e • c· • e • • o e • o o s c, o o o e •., e • e o e e & o e e 

Others 
oo•oe•••oooecieeeo•CJeeo 

e o eo • e o e e e e ci e ea= o • o •• • 

Flat Vert., O. H2 Horiz, All 
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10._ Eg_uiDnent availahlc __ fo3:"leach:lng_ weldi1~ to. engineering studentso Gi VEL.AU!llber. 

Arc welchng 111'3.ch:Lnes e.nd. booths (v1ork station.s) ••••. , •••••••• o••• .. ••o•• 
0 . S· - 1 •. , - • .i. . ' , ) r:, " ·s t " j "/ -~ . (' .. ] . cs.,_ .-, .' • ' ., ) X:,J-,,.'J.C;G L,J,L~:.J)E t.;CJL C, 1,--S c.Li1l<. J(.,, )_!..,v$ .,1'J()..:,,'1.'\. V lH__...C,},011;::, • e 8 $ ep Q • • 8 (;I e e ••••a••• e O 

:H.1.um2.J.ly ope1'ated oxy-D.cet:yLene cutting machines and tables ., •••••••••• 
Oxy"-acetylene cutt.l ng machines and tables (automatic) ••••••••••••••••• 
Ox,y-ac~,tylenc cutting machines and tables (cont.our machines) ., " ••••• ~ ... 
Resistance ll'e1.di11g mac l1i ne s o $ Q •• s e g & e ••• 0 • & •• e • \!I • 4) f) • e $ e 11 e t~ 0 e • ., ••• " • e •• 

Inert gas ... ,.,a1-.:·c \..telding 111acl1i11e s o" f) ~ (! (0" o f) o " " C> $ • ;_- a, C> .... f) • El " • ~ o ••• f) o e ., • " e \l • 

A·u.torn.n.tic welcling ma.chir1es 09C!;OQ0,~l>•eQeG1e0>e~Q••c.t••••eQo•a••••··~·•v•••• 

Equipment for photomic.rographic studies o••••o•o•••••••••••••••••••••"• 
Eqli..ipment; for photoelastic st.udie.s •••••• o ••••••••••• ., ••• o ••••••••••••• 

Equipmerrt, for tension and bending tests ••••••••••••••••••••••••••••••• 
Equipment for heat treating welded specimens or pro.j ects ee u ... ee •••• .,.. 

Other 
i,,et,ee0e&eec;«>«>••e<»11•••••••••••• 

11. Is we1d:l nc: offered to engineering students as a. part of a course in ma.nu-

fact.uring processes? (Yes) (No) If yes, please give official title of the 

course. Credit hours --· Number of 

hours in leeture Hours in laboratory -· Percent of the 

time devoted to WP.lding -·---··-· 

12., The welding l.ib.ra17 consists of approximately books and peri-

odicals that pertain to Helding for engineers. Give number., 

13. Have any provisions been made for engineering students at your institution 

to elec:t we1ding as an engineering option? (Yes) (No) 

14. In your own opinion 9 do you feel that the opport1.mity for your engineering 

students to learn about welding is adequatee (Yes) (No) 

15. I would appreciate any comments or suggestions you may have concerning the 

.improvement of wslding courses for engineering students, 

Thank you very- kindly for your cooperation. 



OILAJ!JIU. MBICOL!UB&t AJID IOICJ!DICAL CCI.LJO• 
lcbool of 'f1"a4e aad Induatri&l. -=cation 

Stillwater 

J.prt.l 13. 195() 

Dear S1rt 

lecen.U7 , I eent 7011 a fluttettonnaire coacera1.Dg 
1'•141.nc !! ~ !9Pneerlng Currlcala. I hope 7011 will 
f1n4 time to CCJllplete \he qaeetioanalre and ream it 
eo the renlt• will be repreeen.tattn of all the •­
giueriDg echool e concel'Ud w1 th thie proltlem . 

!bank you for 70ur cooperatioa. 

llnoerel.7 70un , 

UC/b4 

LJD I . Chri.eteuen , Inetn.etor 
~erhg Shopwork 
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Harold A. Coonrad 




