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A COURSE OF STUDY IN 
OXY ... ACETYLENE AND ELECTRIC WELDING 

WITH TEACHING AIDS 

In the preparation of this·study it is recognized tha.t welding is 
i :. l .. 

, : i,.-both a trad.a and an industrial process, and that its influence is felt 

i~ every industry and occupation using metal as a basic material of con­

s;truction. This study has been produced for the ptirpose of outlining 

the desirability of including a ·course of wel~ing in the algh school 
I 

i;ndustrial arts curriculum. 

P-escription of the Stuctl: 

This study cont~ins a history of o:xy-o.cetylene and electric welding . 

with related infonnation concerning other welding processes. A selected 

bibliography is given including many of the best textbooks a.nd refer-

ence books available at this writing, as well as a list or periodicals 

currently published. A minimum list of equipment for the installatlon 

and operation of a high school welding shop is included with Oklahoma 

sources of supply. 

Practices change rapidly in a.never expanding field such as welding, 

which means that in order for the instructor to maintain a knowledge of 

the latest d~velopme~i~, and to profit f~om ~utrent research, a source 

UJ!ff rijalala;~jjf~JJj~Jf ~~aDlJ, ·~~,: f~~~t ,~~~~;iiill '' ' 
' ' 

mind that new channels of info:nnatiort.are· beooming .available, and the 
' : 

progress! ve instructor must study ·mtioh to be informed.· 
·: • j 1 

Delimitations 

tfol ,1 i nr Pl trnnnf ln hlr;h r,rhonl· Flirml fl h0. made up of boys ln t.hn 
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with the hazards involved in the u~e of welding equipment. It is recom­

mended that a two hour class period be provided for all high school 

·welding courses. 

The History of Weld;i.ng 

In view of the many applications of oxy-acetylene and electdc 

welding in use today, it is difficult to realize that the entlre commer-

cial development of welding has taken place within the scope of the pa.st 

·. seventy years. Before ths.t time pieces of metal to be joined were heated 
•' 

to a plastic state in a for'ge, a.nd then welded together by pouhding. 

Forge welding, which is the name for this means at joining metal was 

vecy limited in its application, ca-psing men to seek a better means of 

joining metal. 

Oxy-Acetylene Welding 

Acetylene gas was discovered in 1836, by Edmond Davey, e.n English 

chemist. It remained a labor'a. tory gas until the de,relopmertt of a prac-

tical method of manufacturing calcium carbide nearly a half century 

later. Calcium carbide is the substance from which acetylene gas is now 

commercially generated. 

The basis for: tne,development of the oxy-acetylene welding process 

was the discovery by Le Chatelier, a French chemist, in 1895, that ace­

tylene gas, when ign:l.ted and supported by oxygen, produced a flame 

1000° F. hotter than any previously known flvme. In a paper, read before 

the Academia des Sciences on the• ·temperature of flames, Le Chatelier 

described the properties of the oxy-acetylene flame, calling attention 
' : 

to the two burning processes that.truce place before complete combustion 

· is attained. ··· As the· two g~ses mix, the p:dinary combustion of acetylene 



•. \ ... , 

with equal parts of oxygen results in the formation of hydrogen and 

carbon-monoxide, both of which are non-oxidizing in character. This 

primary combustion forms t.he 01.ttline of the inner cone of a. neutral flame. 

l'lie C!ompleted combustfon takes place in the outer envelope of the flame, 

'3.s these tw'o gases combine with another one and one-half volumnes of 

oxy~en from the atmosphere. A property of acetylene which he apparently 

did not discover, was the fact that as acetylene is made it absorbs a 

great deal of heat energy. This is in turn released 1.n the form of heat 
i 
l 

, 
1energy as the combustion progresses. This endothennic property of ace-

tylene accounts for the e:x:tremely high temperatures found in the oxy-

;acetylene flame. 

The commerclal method used in the manufacture of calcium carbide 

:was perfected by Thomas L. Willson, the American electro-metallurgist, 

·in 1891-92, as a result of a series of experiments with a misture of 

lime and coe.l tar heated to a high temperature in an electric furnace. 

The first factory established for the m1.mufacture of carbide was in 1895, 

as a direct result of these experiments. 

The application of the oxy-acetylene flame to the welding and cut-

ting of steel dates e:,,-perimentally to 1901, and industri.ally from 1903, 

although the growth and development was retarded because of' the cost of 

obtaining oxygen in commercial quantities. During this time those indus­

tries a.tternpting to use oxy-acetylene welding wer0 limited by the amount 

of oxygen they could generate chemically. The dev(:ilopment of an economi-

cal process for obtalning oxygen was almost. entirely neglected until 1907, 

· when a plant for the manufacture of liqu:i.d air was put into operation, 

providing the mlll needea source of commercial oxygen for welding purposes. 

; . 
I•. 
I: 
I 



4 

I . 
;. ; 

The hext problem to be dealt with was the design of a practical 

blbwplpe or torch, designed to rnix acetylene and oxygen in proper quan­

ti ties for practical use. This .. was accomplished in 1901, when blowpipes 
~ f { 1'::.~ .. ;·<·_; ' .... , ·. , ' "., • 1 ' 

J (':\·of a practical design appeared .bn · the market. The process was soon 

applied in manufacturing plant,s; for by 1903, many industries accepted 
·~ } ' 

, ,J .- ~ '• 1oxy-acetylene welding as a repair tool. 

The greatest limiting factor in the widening of the application of 

oxy-acetylene welding was the imrnobility of the equipment :required to 

produce both the acetylene and ~he oxygen. This factor we.s partially 

overcome by the de~elopment of cylinders for transporting compressed 

oxygen. I·t was not practical to compress acetylene ees in cylinders due 

to the highly explbsive characteristics of the gas. After much experi-

mentation it was discovereri tht3:t by packing a cylinder with porous mater-

ial, such as infusional earth, and saturating this filler with liquid 

acetone, it would dissolve twenty-five times its own volumn of free ace-

,tylene, which could be compressed without danger to a pressure in excess 

:or 250 lbs. per square inch. During the welding process the acetylene 

'is giv!,3n up.by the mixture without appreciable loss of acetone from the 

. container. This attaimnent in the handling of acetylene oµened the way to 

' rapici development of oxy-acetylene welding in industcy'. 

Arc Welding 

The early development of oxy-acetylene and arc welding took place 

at approximately the same time. Arc welrij_ng was first employed by 

1 De Meri tens in 18gl; in uniting pieces of lead plate which were to be 

used as part or a battery. He· accomplished this b<J attaching a posi t.i.ve 

', ·. terminal to the lead plates and establishing an arc between a negative 

.· carbon elect.rode and the lead pl,tes. The heat 0£ the arc was used to 

1, •• ' 
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.:melt the pla.tes together. 

Following the application by De' MerH,ens, the arc was used in -weld-

ing steel and iron using a carbon· nrc with electrode negative. La:ter a. 

bare met[tl11c rod was substituted for the carbon electrode, and filler 

.. metal was transferred to the base metal through the medium of the arc. 

' ' 

} · These welds proved to be superior to those made with carbon arc, because 

they retained their ductility and.strength to a greater degree. One of 

the first uses made of this new metallic electrode was t,o fill holes in 

defective castings. 

Resistance Welding 

In 1886, Professor. Eli 'fhompso:q was conducting 8.1'.l experiment with 

several batteries and quite by accident touched the terminals together. 

This caused an arc upon cont.act, e.nd a:3 resistance heated the wires, 

they f11sed together. Th1.s was the forerunner of t,he field of resistance 

welding, wherein the heat comes from the resistance to the passage of an 

electric current of the materials to be welded. In this proce.ss the 

me:ta.1 is subjected to the flow of a high current until it is heated to 

a plastic state, when sufficien~ pressure is apL)lied to :f'o•~ce the heated 

metals together. 

Modern resistande · welds a:re ,of high ·quality and strength. They pro~ , 

vide one of the most rapid means of fabrlcaticih arid several metals cahbe 

successfully- joined by this means that do not respond to of.her methods 

of welding. 

, Thennit Welding 

In 1894, C. Vautin, discovered that by mixing powdered aluminum 

with iron-oxide, and subjecting the mixture to heat great enough to ig­

nite it;; that a reaction occurred t,hat generated a temperature of 



,.,1 ' 6 

" ' . ~.,;· i ' ' • 

. ' '.. . . . 0 
1't <:'- app:roximat,13ly 4880 F. 

t~ 'i ; 

Dr. Hens Goldschmidt, a German scientist, proved by this experiment 

. that, aluminum has a ·great.er affinity for oxygen than a:ny other eiement. 
. . . 

t:'· His greatest ccintrioution was the discovery t,hat the mixture made cold 
. . 

· and :1.gni tad. in a. single spot without any add.i M.onal heating would furnish '-
/ :;,; \~ :. i(i _.'.' ., , •' ;i \; ~ .. . . . ~· 1i 

i, '/i ( '.\)mffibi(jjfit heat to ca.use the reaction to spread throughout the complete · ·-. i. 
\i'1 .· ~·f { ) · , · . : 

, ; .. , mixture in approximately' thirty seconds. He was issued a patent on this 

process on March 16, 1897. 

:~ . 
; i . 

It was nearly a year later that this reactlon was used for welding., · · 

. :. After the first attempts to welri with this process, it was adapted to 

- use on a commercial scale v'ecy rapidly. This welding process became 

...... · .. :·,, 
known as thermit -welding taking its.name from the science then kno'Wrt as 

. I 

aluminothermics, dealing with the reduction of metallic oxides to pure 
' 
metal by the use of powdered aluminum as the reducing agent. The thei'm:1.t 

weiding process was introduced.in America by.the GoJ.dsclunidt Ther.mit 

Company in 1902, the company n~e was changed ln 1918 to the Metal 

_Thermi t Co:tporation • 

~~omic-Hydrogen Welding 

In.1874 ·a type of electric blo_wpipei was proposed by Werrlermann • 

. This method consisted of using the ,fli:µne gases .of an_ electric arc de-
i ,; 

.1 "· 

fleeted by a. jet of air or gas. This i:dea was later revived by Zerener 
~ ,{. 

·with .the: sµggestio:p; that. the arc be· deflected between. the us,~al" ce.rbon · · ~ 
' ;: ' '.· . i : ;', ,_,, • '. ,, ,· ,·: .•.. _:· ' . ·,· ~.•:' • ." ,: .. _· ::, \_', ., ' I. " >, ' :' • ' . f ~l 

·r •. :• / .·• i, '.,· 1
• ' , ' ·• r' .' t •,' ' 

. i eleotfodes ., by a: ma.gnet,io •fieldi. I These processes were the m~ager begin-

; nings or a. series of experiments using various oombinatlons of the pro­

. ' / ; : cedures just describ_ed •. 

· •_, Atomic-hydrogen-arc weldthg was developed as the result of these 
' ,11.:. . • I ' : ' ... /; 

.·1 .. : '. '•, ' 

,· . 
. -... I. 

··, ... 



experiments. Rossi describes this process a.s follows: 1 

In the atomic ... hydrogen arc welding process, an arc 
is mulntained be+.weon ·two t1,1.11g1J·ten electrodes while 
a stream of hydrogen is passeci through the arc around 
the elel'.itrodes. The stream, or flame, assumes a fun 
she.pe and produces a. sharp .siingihg ~oise. 

Temperatures as high as 53420 F. have been calculated in the arc fan. 

This method of welding finds its'g,rea.t~st uaefulness ;ln the solution of 

7 

special problems, such as welding alloys and thin sections which are not 

readily welded by other methods. 

H~J.iarc Welding 

In 1932, G. E. Doan conducted a series of experiments in which an 

arc was established betw(:!en a ca.rbon electrode and the base metal. The 

complete welding appare.tus and the metal werP, enclosed in a case and 

. argon gas was a.dmitted to the enclosure by a system of valve:,; so tho.t 

the gas was changed every few seconds. The lHck of a puddle caused some 

to beliEwe :i.t was a cumbersome and :i.mpractical method of welding, even 

though the deposited metal was exc;rnptionally pure. Mr. Doan later work­

ing with W. C. Shult~ substituted helium for the argon with greater 

sudoess. 

Sihce 1942, helia.rc welding has tmde1~gone considerable development 

r\ ,and 1-mprove~ent, with tremendous expansion in the usefulness and scope 

of' the process. 

H~ T. Herbst gives thls description of Heliarc welding. 2 

Heliarc welding is the new and different kind of electric 

l Quotation from Welding and It~ Application, Boniface E. Rossi, 
page 60. 

· 2 H. 'i'. Herbst, ":Production Applications fol' Inert Gas-shielded A.re 
Welding," Welding Journal, 26:410, May, 1947. ·. 
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arc welding that employes n sheath of inert gas to 
protect the virtually non-consumo.ble tungsten electrode 

. and weld puddle. It differs from atomlc-hydrogen weld­
.. ing in that the arc is formed bet.ween the tungsten 
electrode a.nd the work, instead of between two elec-
trodes; and the protecting shield :i.s inert and therefore, . · 
non-reactive .with the molten metal. This new type of '· 
welding with argon or helium is sometimes referred to 
as "inert gas-shielded arc welding". 

' 

8 

Heliarc welding has been appli~d to many.metals heretofore requiring 

a flux; however, nearly all metals that require a flux for any other 

type of welding do not require one when weldec1 by the heliarc method. 

This welding p:rocess is now accnpted as a standard method of weJ.d 

fabdcating~ 

Selected Bibllogranhies 
for Oy-Acet;V.~ne and Electric Welding 

This bibl:l.ography is divided into three sections. The first list 

includes textbooks that are usable for students of high school level.· 

The second division lists text.books mdtable for college classes, and 

the. la.st section lists technical reference books that should be in every 

WE!lding shop library. 

Textbooks Usable in High _Schqol 

1. Air Reduction Sales Uo., Ar£ WeldJ_gg Igstruction Go~, Air Reduc-­
tion Sales Co., New York, 1942, Two Books, Lectures 190 pages, 
Exercises 90 pages. 
A course tn arc welding including mnnerous illustratJ.ons, color 
charts, and furnishes the instructor an excellent outline for 
:tnstruction in the theory and practice of arc welding. 

2 •. , Air Reduction Sales Co., Q}:Cy-Acetylene Welding and Gutting Instruc­
.i!..Qn Uourse, Air Reduction Sales Co., New York, 1942, Two Books, 
Lectures. 100 pages, Exercises 70 pages. 

· These two books, available at no cost, pref!ent a very good 
source of information a.s textbooks or reference books. The 
fundamentals of oxy-acetylene wCJlding and cutting e.re fully 
discussed .. 
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. .3. Ghe.ff'ee, W. J., Practtco.l Arc Weldiqg, Hobart Trade School Inc., 
Troy, Ohio, 191,2, 412 pages. 
This book contains an operators training course, 1.seneral infor­
maUon, a gloss1;1.ry of ~.reld-t ng te:rtns, rmd covers the fleld of 
carbon arc and metallic arc welding thoroughly. 

4. : Dunwoody Irtdust:rial 'tr:e:i.ning Institute, Q~q Welding J~b Tra.iniM \._; : .. _: 
Units, American ·rechn:tcal Society, f.Jhicago, 19]i.2, 92 pages. 
A combination textbook and workbook with replaceable work 
sheets e.vailable. It is well illmrtrated. 

5. ; Giachino, J. W., Oxy-:A9etylene vTeidi!ig and Gutti:Qg, ·l·h~ Manual Arts 
Press, Peoria, Illinois, 1942, 196 pages. 
Discusses oxy-acetylene equipment., welding processes for all 
positions, metri.l identification, welding steel, cast iron 
e.lumlnum, brazing, airpl@e welding, and flame cutttng • 

. · 6~ Hubert, 1'';. H., M~ual Qf Electric Arc We:J.:ding, McGraw-Hill Rook 
· Co., Inc.; New York, 1932, 16J.pag8s. 

A.n operator training course, contains a study of electric weld­
ing process, equipment, testing welds, joint:=1, application, and 
speed of welding. 

1/i · tTeririings, R. F., General Shop, Q.a_g fil.12. A.G. Welding and Gutti.ng, 
:McKntght ru1d McKnight, Bloomington, Illinois, 1937, 84 pages. 
A study of electric and oxy-acetylene weld:ing equipment, tech­
niques, welding of ferrous and non-ferro11s metals, cutting, 
and a series of pract,ice plates. 

a. Kerwin, Harry; Arc and ~.cetylene Welding, McGraw-Hill Book Co. Inc. , 
New York, 19!,./+, 235 pages. 

9. 

lb. 

Lt. 

A study of oxy-acetylene and electric wl-'lldine, equlpment, tech­
niques, expanslon and contract:ton, hard facing, cutting, welding 
of ferrous and non-ferrous metals. metal identification, and a 
practice course. 

Ma.tteson, M. S,, Oxy-A.cetylenQ_ Welding, Bruce PublisM.ng f.Jo., 
Milwaukee, Wisconsin, 1942, 64 pages • 

. ,. , Contains informati0n and exercises on the oxy-acetylene welding, 
' ! ; :process, with questions for discussion. Written in langu11.ge 

easily understood IYy the beginning high school student. 

'Matteson, M. s., Electric Welding, Bruce Publish:l.ng Co., Milwe.uJrne, 
Wisconsin, 1942, 32 pages. 
Twenty-four units in electric welding arranged in ascending 
order of difficulty. Each unit is organized in terms of equip­
ment, information, and procedure. 

Potter, Morgan H., Electric Welding, American Technical Society, 
Chicago, 1941, 77 pages. 

· A practical . text covering the fundamental principles and appli­
.· cations. of the various types of '3lectric welding, inclilding 
the use of pow(;)r tube rectifiers. · 

I 1. 



· .12~ : Potter, Morgan H., Oxy-Acetylene Weldlng, American Technical 
Societ,y, Chicago, 19L~l, 130 pages. 

10 

D:tscurises the bxy-acetylene weld:l.ng processes, techniques 
welding of st,oel, cast iron, brass, nlunti.num, white metal, 
copper, brazing, flame cutting, pi.pi?. cuttlng, jigs, automobile 

~t \ ,/·' :1 '.! 
repair, and the cost of welding. 

13.ft ::mJet Willis.mi bwens, Albert A. and Slil1ghuff' Ben F.' Fundamentals 
. .. , ·· · £i Electr:tc Wel..21Jlg, John 1-Jeston Go., Chico.go, 1943, 138 pages. 

A. technical textbook cove-,rlng nearly all of the general 
phases of electric welditi.g, glossary of terms_, and a lesson 
serles. It, is well illustrat8d in all sections. 

14 •. Rossi, Boniface E., Manual of Instructions in Wel_ging a.nd Cutting, 
· McGrn.w--IUll Book Co. Inc., New York, 19/,J_, 99 pages • 
. A series of tnstructi, ,n sheet,s in arc and oxy-acetylene weld­
ing, designed for teaching \)(~g:i.nning students. Addi tiona.l 
:i11formation on safety is included. 

Wisconsin Schools of Voca.tional a.nd Adult Education with Cooperation 
of Wisconsin State Board of Vocational Education a.nd Adult 
Educa.tlon; Stud9n-t, St.1~gz Guide in fu:..Q. and Gas Welding, American· 
Technical Society, Chicago, 1947, 87 pages. . 
A study g11ide for on--the-job trainees and other learners. 

Textbooks Suitable for College Glasses 

1. Moyer, James A., Welding, McGraw-Hill Book Go. Inc., New York, 
l 91+2, .18'1 pa,ges. 
Dcscri bes the vu:rious moo.<~rn methods of welding metals, espec'l­
ally iron and st.eel, with s+.ress upbn gas heat nnd electric 
welding. 

2. . Plumley, Stuart, Oxy-Acetylene _g.11.Q, Arc WeldinG, University Printing 
Press, Minneapolis, Minnesota, 1939, 402 pages. 
Discusses oxy-acetylene equipm8nt; 1rrelding of steel, aluminum, 
nickle, mbnel, copper, and vnrious alloys, pipe welding, lead 
burning, and outlines laws, codes and rules of welding. 

3.i. Rossi, Boniface E., Wo~ding. and Its Applidat:lons, McGraw-Hill Book •· 
Co. Inc., New York; 1911.1, 311-J pnges. · . 

· A clear, tmderstandable treatment of the different welding 
processes, their related phenomena, techniques, and eenera.1 
a.pplica-tions in industry, with emphasis on the e.rc and oxy- ._ 
acetylene processes. 

4. Sacks., Raymond J., Theory and Practice o:( Welding, D. Van Nostrand 
·. Go. Inc., New York, 1941~, 383 pages. 

Discusses the industrial use of arc welding, equipment, elec­
trodes, joints, welds and qharacteristios, testing of welds, 
flame cutting, safety ln. arc welding, welding symbols, and 
contains an operators trai~ing course. 
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Air Reduction Sales Co., IJanual of ~gn for Arc We~ged §:t~el, 
· Ai.r R0ducticm Sn1EHJ Go. , Nr:::tv York, 19/1.(,, JL\1 pages. 

A rood reference dealing with design of structures fabricated 
from steel. 

• ~ ~ · Althouse, Andrew D ~ , m1d Trounquis t,. Carl H. , PQQ£I.\1 'J.e 1=sl112g 
· J:ractiq__Q, The Goodheart-Wilcox Co. lnc., CJdcar:o, 19L~2, 412 pag~s. 

A study of tho theory an_d r,rrwtice of' oloctric and oxy- . 
. acetylene weldinc; of 111otals, both ferroua and non-ferrous; it 
includes discussions of welding equir®ent, wold testing, iden• 
tification of metalri, he'Ot treatment of metals, pipe 1,,{eldirlg, v . 
and the welding shop. · 

3~ · Arnerican \Veldints Sooiety, '.Velding Handbook, Arner:tcan Nelding 
Society, New York, 11)38, 1311 pagos. 
A handbook compilod f'rnm papers writ.ten J,y speciaBsts in the 
welding field, coveri11P_: the lat<?st procedures and the latest 
information about research activities in the field of welding 
engineering • 

. : 4~ Davies, A. G., The Science and Practice o.f Welding, Cambridge 
University Press, New York, 19/1.l, Li-36 pages. 
A discussion of oxy-acetylene and electric welding from the 
view point of the scientist. 

5. The Industrial Publishing Co. ,~~cket Lfrmual 0£ Arc Weldi..!.lli, The 
Industrial Publishing Co., Qlevcland, Ohio, 194.J, 127 pages. 
A study of olectric we1dine, @quip11H:J1.1"t, ®xpmHLlem rmd eontr1rn"' 
tion, testing weld,'3, welding metallurgy, electrodes, a glos S£1i'Y 
of terms, and symbols. " 

· 6.< The Lincoln IUectric Co., Proccdttre Handbook of Arc Welding Design 
and Practice, The Lincoln Electric Co., Cleveland, Ohio, 1945, 
!282 pages. 

7. 

A complete study ccwering all phases of ai.;c welding. 

Linde Air Products Co., The QEr:Acet\:lene Handbook, The Linde Air 
Products Co., Now York, 19h3, 587 pages. 

· A study 'Of the r.(eneral principles of the oxy-ncetylene process, 
1,1,olding:or ferrohs, tind non-ferrotts,alloys, cutting, inspec­
tion arid rnanacernont. 

8. Macµ:?nzie, t. B., and Card ll. S., !!J.e Welding EncyclQ12elli, The 
' , , ?ie_.iding ,I!:ngineer Publishing Co., Chicaf;O, 1943, 696 races. 

A study covering all pha$es of vvelding including electric, 
_o:xy-acetylene, thermit, resisti:mce, and atomic-hydrogen welding. 
. . . - ' 

·9. ·Oxweld Acetyl.,ene Oo.,.1'he Oxwelders Manual; Oxweld Acetylene Go., 
Chicago, 1929, 228 pages. · 
A study- of oxy~acetylene 'weld:i.ng history, welding and cutting 
processes, welding bf ferrc;ms and non•fe:i::rous metals, and safety 

. practices. , 
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10.. Sykes, F. W.; DrawJng and Development. for Practical Weld_ing, Pitman 
Publishing Co., Chicago, 1944, 72 pages. 

11. 
·•'·,;, 

A study of drawing and sketching as applied to welding and 
includes weld ;jo:lntn, their use, simple developments for welded 
construction, distortion problems, nnd how they 11my be overcome~ 

Frankland, Thomas W., Pine Fi ttcr;i I and Pi:!2Q Welders' Handbook, 
'I'he Bruce Publishing Co.,, J'.Iilwo.ukse, 19L,.5, 160 pages. 
A pocke_t-sizod reference ,:iuanual for pipe fitters and pipe 
welders, coiita:i.rd.ng the clet:1rly presented, amply illustrated, 
and sin1ply arrarip:ed information needed by tradesmen in the 
field. 

Periocficals_oh Welding 

1. 1.[1§.~hes; Tho Thomson-Gibb hlectric We1ding Co., Lynn, Massachusett,s, 
Free. 
A monthly publicatj_on on production weldinG by the use of 
resj_stance welders. 

2. Grits and Grinds, Norton Go., Wnrchester, Dassachusetts, Free. 
A monthly publication on ,'{rinding rnothods and grinding wheels•, 

). l!.2bart ffi:.9. 'delgj=ng Ne1YQ, Hobart Brothers Co., i3ox AH-Li.?, 'I'roy, Ohio-, 
Free. This magazj_ne or arc walJing nows is e compilation of 
artj_cJ.es sub111itted by the usor,, of Hobart equipment, and the 
readers of the Hobart, Arc '.folding News. 

4~ Indus tr_:,: Q:r.19. ilelcl.trn;;, Industrial Publishing Go., 124.0 Ontario, 
Cleveland, Ohio, Free. 
A monthly periocl:i.cal coverinr~ tho latest practices in welding 
repair, maintenance, fabrication, and list~ welding equipment 
supply companies and manufacturers. Contains an advertisers 
equipment index. 

5. pxy-A~e-!iy)'2ne TiI2§., Linde .Air Products Co., New York, l''ree. 

6. 

A monthly magazine which covers the latest methods of oxwelding 
as applied to the varlous industries. 

'.£hq, P & H feld, Harnschfeger Corporation, 4400 
Milwaulrne, Wisconsin, l.i'roe. 
Published every other month and cbhtains 
repair, production and tnaintenance: 

" , ' I 

West National, 

articl,es on tnetallui•gy ,'; .• 
.i 

7. The Stabi{i.zer, The Lincoln Electric Company; Coit Road and Kirby 
Ave., Cleveland, Ohio, Ii'ree. 
Published· every two months. Contains descriptions of nfahy­
unusual repair and production jobs. A good magazine for in­
structor, student and welding op~rator. 

8 ~ . 1:h§!. Welq_y~ Engineer, The WeJ.ding bngiileer Publish:tng Go., McGraw­
Hill Book Co. Inc., 330 W. 42nd St~, New York, Price $5 .oo per 
year. 
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A monthly issue publishing ·current articles on welding techni­
ques, cutting, brazing, flame treating, design, construction, 

· and also covers the very latest procedures in production; in• · .· 
spectiori, maintenance and salvnF,e. · · · 

9.· , Weltf-It, The 'l'aylor-1'iinfield Corporation, Warren, Ohio, Free. 
A monthly pamphlet concerning resistance welding news about 

/; __ :,; . applications of spot, p:t'ojectio11, seam, and flash-butt weldin/(,\ 1; 
machines atld equipment. . , · 1 · , . • · •. • · i' 

.:, . L \ '. 

. ·, 
. ,··· 

10. 

,. , r .. , ;- ,.) ·1 

The !elding ![.Q..lftn~.1, 'l'he American Welding Society, Publication 
Office, 20'l;h and Northampt01i Stree·ts, Easton, Pennsylvania. .. 1 , 

Price. $5.00 per year.· A monthly- issue covering current weiping . · 
problems, l.\nd new developments in welding. Published for the 
advancetnent of the science and art of welding • 

;; ,.>,l!,ree .or I1eqri,y Free Teaching Aig__~_for Welding ,, 
··.·:; '• . \Velding is a· ct>mparatively new trade or science and for that reason 

• : '..! al1 inanufacturers · of welding equipment' want to niake. their products known.· 

. 'I•' ., . Irl so doing, they publish an abundance of material that is of consider-
i 

a~le value to the welding instructor as well as to the operator. Much ··. · 

. I., 
·., .• of this: material has never boen ihcluded in any textbook on weldj_ng and.· 

'',: 

0

). yet 'every welding student should know that this material is available so.· 

,: that he.: may · obtain it and make it a part of his working knowlede;e. 

i ' 
All of the. larger welding e·quipmcnt companies have a IJUblicit.y de;,;. 

' ' -~ i 1; . 

1 .' ., .. · p~rtment where they cause to be printed from tinie to time the latest 

,infO:rmation on recent developments in their fields.· 1t is possible for 
•, i 

,, ; 
·, any welding instructor to have his name placed on the company inailihg 

d\,\;'.,,li~rt w,ith·o11t cost~. lh .-i,hiis wayi~he te_achef .n1a;y' behefit from the experi­

it'iL: .n;e~M cfU·ri~d on''.in tl-ie,firie.st w~idi~g' labotator~~~-'1 in the world. '.l'he 

.following is a list of valm,ble tea6hing aids:· 

.. , {'!· !• ~olcir'. Gu:~Jr~'~ 'Ait_gQ El¢ctr'odei?., Air H.~c:iu~tion Sales Co.' New York. 
A sheet listing severa.l Airco elect1~odes. indicating their color 

· ii1arkings as a means ·or identifying _them and listing the recom-
mended use for each. .:': : . . 

. . ' i:: . ' 
, · . · ~-. QQ!!!rf!QS Faults in Arc ~~lding~ j~obart. Brothers. Co., T.roy, Ohio. 

\' !. 

:':(' 
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,.·:. 

f ·, •• :-; 

I; 

An excellent booklet on the· faults of many welders and sugges-. 
tions on how to overcome t;hern. 

' . i~' J1utt11.ci~l!!! m,m ~-qt1·::J,1~st.tll,Qt4.,'L~ ~w,!(.~, 'l'he Linde A:i.r Products co., · 
. ,,. •. · · Now York. A critical discussion of t,he metltods of' test,ing , 

-;;," welds including; tensile, fatigue, hardness, hydrostatic, 
-'' .,· . stethoscopic, x-ray, electrical resistance and magnetic .. 

~''.';.· · · testing. · · ' ··· : · .. r . . . ·.:.' ~ .• ·._:_·, { 
/ ISi . 1 
i·~ · ~ 1 ) 1 · ii1 ~·h.-~· t .. 1r 

: ;.ii.:, ·.'4~' Fabrication of O~-Ac*J.ene .and· Welded Steel and \fraught Iron · " ., 

t.\ ! 

,', ,\ 

', :,t 

Pip~gg, The Linde Air Products Co., New York. 
A very good booklet on pipe welding, templet layout and in­
stallatioti of welded piping_. 

5.j. Handbook for the '/lelc1ing and Gutting ~era Lor, International Acety-
.• 1 · lene Association, New York. 'I'his booklet contains 111a.ny 

· ,r· valuable Sl1f:{t,est,ions 011 .weldi11g and cutting. 
'. '., I • '· ,., 

· ·· · : 6,';· : Q~clding for Gener._al Ll!i;Lg:~enan.9.2,, The Linde Air Products Co., 
· · · New York. This booklet, tells of the wj_despread utility of 

the oxy-acetylene welding process in all kinds of maintenance~. 
It contains many short cut methods • 

. '•. 7 •. · Precautiohs and Safe Pragtices, 'l'he Linde Aj_r Products Co., New 

;. ·.9:. :, ,._. 
.. 1, ,,·1,.,. 

. , • r 

.. 
.1 

York. A twenty-four page booklet on the do's and don•ts ot 
oxy-acetylene welding. A very excellent source of informa·~ion · 
on safety practices • 

.freven~lng [elding and Cutting EJ.r~2 , International Acetylene Asso­
ciation, New York. A booklet full of good suggestions for 
the prevention of welding and cutting fires in the shop. 

. . . . . . : . . . . 

Randall Tin Ci~!!.t.!Q.r J2ata §.heot, Weldj_nr Cutting Haterials Co., 
1852 DurlJnp-ton Ave., North Kansas City, Missouri. A sheet 
listing all popular brands of oxy ... c1cetylene weldinr, and cut­
ting torches with the size designntion of the comt1any and the 

· ·number of the drill size corresponc1ii1(; to it for every welding 
tip and cutting tip. 

::._. ;,:; 10.~: · §.lq_ody Handbook for Ua;rfl::f11.Q.i.l1G Fur111 illfL1J1J2P.1£nt, Stoody _Co., 
:;i.:'·fi:'' ,'\\ ·.: ·, Whittief,. ·cal:i:fo:r;-hin •. A ~~okl~t, dis,~ussP.tt the standard prac­n ·. [; ( ·.; ~.,' . r i · ! tices· Used in qard--fac·ing all kinds. of fn1•n1 · machinery and hand 
· ' · · tobls used on the farm. ' · 

11. 
,:. 

Welding.P.ro~0d'll:t:PJ2.1·-Aif ~1':)duc:t;ion Sales Co., New York, Price, sixty 
cents.:) An excellent booklet discussing the cho:tce of weld:lng 
rod, welding pr.oceGG, ana. t.hA proper procedure for many types 
of jobs. · 

All_ of thl!ise materials are free ,rd th the . exception of· the· last 
/•', 

,,bo;t>.klet * Welding l?~ocedures, which is· sixty cents. 
,·· . . ' '. ;. : ·,.,'.·.· ,! : 

Most companies are 
I; ; 

. : .. ; ~ . ' .. ·, 

... : ... .1' .· 
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· glad to send copies of. thEiir literatu:re to instructors 1:\nd students upon 

request. · '!'his is an excellent method of learning about the latest weld;.. 

ihg developmerits. The writer suggests thRt a file of such current rtia-

terfol. be kept in the high school library. Discussioni:l of this.material 
. ' 

shtj'u1d be incltlded as a. regula:r phase of inst,ruction whenever it is '.' 

practicable td do so. 

An fu!.tiiprnont List 
£or a High_School Welding Cours£ 

· Oxy-acet;itlono and a:t•c r,oJd:ing rn,w be offered either as two separate· 

.i courses, or rnore coMmonl;y as a comh:i r1ation coursH Jncl1 1d:i nG the fund a-
, . 

\nent.nl::i of botll. In the 'cho.icc of ·:rnlcl ing equipment for a Jd.r,h school 

.. shop it is strongly recommended that nationally known brands of equip .. 

ment be purchased i'ron\ local distributors who have an established service 

department. Thus; if equipr,1ent is brolrnn, or in need of repair, the 

delay necerrnc1ry- to put it back into oi:,erntion is kept at a minimurn. 

This equipment list is in th!"E1e parts, (1) Oxy-acetylene welding 

equipment, (2) Electrlc welding equipmet1't, (3) and auxiliary equiprnent 

needed in a welding shop. 

Q:xy.;..Acetylene Weld:lJ.lg Eouipment 

5. 

J. 
5pr. 
5 
5 
1 

Combination welding outfit;:;, each consist:ing of the 
following.Hems: . WeldJ.ng torch, cutting at:tach-:­
~nent, 5 tips, sizes 2., \4~. 5, 8, /ibd ld, 2 .... sta{1:e. 
acetylene' regulator, 2-lstage oxye;en regi.ilator', 
25 1 of 1/411 trwin welding hose, welding e:ogr~les 
with #5 leni:l, sparklighter, 1Nrench and t,ip . . 

cleaners·i. • ~. · .• '" 9 • • 1-··,1 '• •• •. • • • • e •. • • 41 • 

Freheat,ing :furnac~ with table i(sh'op fabricated)., •• 
Blacksmith tongs - 1411 • • • • • ·• • .• ~ • • • • • 

Welding tables, l/3 11 x30 11x36 11 pigh (shop lnade) • • • • •• 
Welding stools (shop made) .' • · ••••••••••• 
Acetylene· generator· por"!:,able, ... .'.30. lbs .. ct,p •••••••• 

Total. . . . . 
' I i:': 

/, .. 

$ 609.00 
15. I I() 
7.50 

50.00 
10.tJO 

_!~~ 

$ 833.50 
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i' 

i :.\ i 

3 · Weldihr, machines DC 200 ainperel complete with 
· ·' · · stnhdard accessory pncks cdntnining the 

'following: 1-35' lenrth #~ cnble,-1-JO' 

'{ 

. .. length #2 cable, electrode holder, l ground 
,.,.,, . :'t.,,. , : . clamp,. 2 lug terminal nttachrrient1;1, helmet'._, , 

'16 

. ~ ; . 

:.;.~_.;._;,l .. ',i, .·. · i; · .. 1 • ';with: #10 ,lens and :cover~ l~ns ~, :'wil·e brtish, ; , 
,,, .,1 ,:,/'.,<.and )eathe:r :gloves ••. ~ :. ,'. ~. ,;( •. ; ; •.•• : •• \~ ) ;· ••• $ . 918.00 

'"t,, 

, l '. 

'' 

· 2 · · Weiding machines AC JOO amperel complete wH,h 
· accesso1·y packs contrdning t,he followinc; t 

l-'.35 1 .• length ·#1/9 ~able,· ;i_ ... 30 1 length of 
·#1/0 etlble', Ellt;c·brotl.e ·holder, s-round clamp;. 
holinet wi t,h //10 lens and · cov'or lens, w:l.re 
brush, and leather p-lovrcJs • • • • • • • • • • 

. 5 · : :. !land shields • .·• • • • • • • • • • • • • • • • • • 
· .. 5p:t-, Welding gloves • . • • • • • • • , • • • • • 

5 · Chippihg hammers (shop fnbricatec1) ••••••••••• 
·, · ' 5 .. · l Welding booths (shbp 111ade frolll plyvwod or sheet metal) •. 

1, Exhaust blower • • • • • • • ~• • • ; • • • • • • • 
. '.5, · .. Weld int, stools (shop fabricated) • • • • • • • • • • • • 
· l · ,Spot welder, KVA 10 ... U\11 Cap Throat, 16 Gauge cap ••• 

Total. • • , 

Aux:tliar;y:, Egu~nerit NeededJrtthe \Velding Shop 
: ',, 

, .' 2 Anvils - 100 lbs • • • • • • ." • • • • • • • • 
· '\ 5 Cold chisels - 3/8 11 tn 1". • • . . • • • ••••. 

. · 1 Drill, portable electric 1/2" oap •••••••••••• 
' '..' 1 Drill press, floor rnodel with motor. • • • • • . . . 
. . . ],set Drills, twist, J/64" t,o 1/211 b:}i 64 'l'hs, high speed 
,' ', 6 · Filos, tnill b3stard, with handles 8 11 to. 12 11 • • • • • • • 

. 3 · F'iles, round - 81i to 12 11 • • • • • • • • • • . 

1·····2 ,_.li'iles, half round ... 8 11 to 1211 •.• ·• ••••••••• 

1 · · · Grinder; bench type, heavy duty ... 1011 • • . • . • • • • • 

·'; .. 1 . Grinder; pedistal heavy dut;y· .. ·• 121t • • • • • • • • • 
.1: :: 3 Punches, center - 3/1611 to 3/811 • • • • • • • • • • • 

4, IIacksa;.v i'rar1es, hand adjustable .. 1211 • • • • • • • 

2 Combinathm square sets including center head 
'· . and bevel protractor •.••. ·• • • • • • • • • .•••.• 

2 
1 

Machinist vises - 6tt jaws ••••••••••• • •• ••. 
G:r1ndlr1g wheel dresser • • • •••••••• ·· •••.• 

lOt1r.' Safety goggles • • • • • • • • ·. • • • • • • • • 
2 R•rn1mers, engineers - 2 lbs • • • • • • • • . • ; • · • • • 
2 1 Hammers, ball pien - 16 .oz • • io • • .... , • · • · •. • • • 

6 · Screwdrivers coHtmon ... 6 11 to 12". • • • .. • • • • • • 
. 2 . Wrenches, pipe - H1 11 and 2/+11 • • • • • • • • . • • • • • • 

· 2 : Carpenter squares .. 2/}". • • • • • • • · • • • • • • • 
10 . Pocket· t·ape·s. - 6' • • • • • • •.. ·. • • • •. , • . • • • • • , • · • 

1: Work bench .. 3611 :x:72"-36" hlp.;h • '(shop built) • ,.,, ••••• 
,: ·,' 

l Hench she~r - .12 guage caracity. , • , •• ,• : • • • • •.· • • 
1 .. Pow~r·hack ·saw·· ••..•.• .' ••• , •• i •.. • • , 

600.00 
8.60 

1.3. 50 
1.00 

150.00 
75.00 
.10.00 · 

.._ 425.00 

$ 2201.10 

•·. ,' 

30.00 
2.50 

50.00 

16.50 
· 2.10 

.90 

.60 
90.00 

154.00 
1.75 
5.25 

' • 13. 00 
22.50 ti': 
1.20 

15.00 
2.80 
1.go 
J.uO 
e.oo 
6.00 

15.00 
24.00 
30.00 
50.00 

· ··total.·,· ••• ~ $ 551.47 
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1 i ·§.J).mmary of the Cost qf .Weldiug..§hop E9.!J:.!.J2!@.n! 

,· 

: ' '"::r li. 1· .' ·', :'•·0,IJ~ . 
•. .' • tt1 ~ ~ 

, : , .l01Jl;\.L 

''. ., ' ' 'To;tai 

dost of O:x:y ... acetylene Welding Eq1iipmertt·. • • • • • ,• 
cost of Eltict,ric W!!ilding Nqp_iprne11t ~ • • , • • • • • • • 
cost of Auxiliary 8quj_pmen·~.. • • • • • • • • • • • • • 

t 833.50 
·2201.10 

551.4~ 

J;r\/)!·;.r_\ r::'.:1 ~ t/:::_:; :ii\ ii_:,· 
:(,. ., 
'i,. 

. i 

' ' 
'.rota 1 • • • 

~ :, f . 

! 'fild.s equ.ip111ent list was made up as a near ideal supply of tools .. 
. ·· .. • . I . . , 
· · 

1
·' • Sc~101ols ·. firs£. iflstaJ;:;J,ing a welcl~ng shop shotiJd ;get only a portiori. of' 
:, • ' , ,' ,.., ] ., •. I ~ • 'f ,c 1 ' . • , •} ; . J1 

. .1' :·_, these t~ols and build up t,he1.r i~ventory as the expansion of the· program 
:.!' '". 

;:, ::. ,ina'.kes the n.eed apparent •. 
I::· 

' . 

. ~· ,.: .. A List of Oklahoma. .§mmlI Ooll!lli\nies_Furnishing_JVelding Equipment 

, , [: The·. companies, whose murtes a:te, indl~ded in the following list sell 

bc>;:th oxy~acetyiene and ate welcUn~: equipment; machines; · and supplies• _ 

.. Se,tt~·ral of them mai11tairi sefvice departments for aii ma_kes df eq_uipmetit 
! • ' ' . . ' . r • ' 

,• ; . ,. . 

\;'artd 'also ·have branch offices in the Sl;lalle:t" .toWilS of the ·state~' 

·. '''n.V :r Ai:ti'·Reductio11 Sa!Q_g_Q.9 •. , 1521 South Agnew' Oklahori1a dity, and 
305 East :F'irst, Tnlsa. , 

. . I . 

, ;., , '2i.'. Allis .. Qha:J.mers I\1[g_~, 901 West Grand, Oklah9rna Gity. 

'.3 .•. :.' Big Thre_!3. \'le],9-ing Eguinmen_ti_Oo., 2750 Sand Spt·irtgs Road, . Tulsa, 
, . :,;;,_ , and 1643 Exchange, Oklahoma City• 

·1. ,. 

!!§ltl:.!§_Calori.t'ic O~Acet;y:l'?ne '~1£lding_ EJlllil?!I!.Qnt, 113 South Denver, 

',, .. 
,'r·.• .• : 

~ '.'•I 

Tulsa. 

5 .: liart Industrigl Su.1212.U Co.!., 308' East .Fourth, Tulsa, and 
411 West California, Oklahoma City. 

6 •. , Hobart 1feld_ing Jlcru.i2ment .9 .. Q .. q 21L~ :mast Third, Tulsa. ·1 

7. Hobart {folder Sales and Service,, 518 South Robinson, Oklahoma City~ 
'i /' 

8. Inde.i2.~nden1...$..1U21&C .. Q.,, 1L~D6 :North Eastern, Oklahoma City. x 

9 •. 'Kraut Welding EquiDJlletit Q.!2.!,,.28113 N.W. 16th, Oklahoma City. 
. . . ·. : . 

10., Lincoln Ele~tric Co., 25 East California, Oklahoma City, and 
2750 Sand . .Springs Road, 'l'ulsa., . 

:, 'f ·, ':. ' . ' . • . . '• . . • , .. 

•li. ·.·Linde.Air ProdudtsCo,, 1700 South Agnew, Oklahoma City, and 
-· .. ,· · · .. 524 Exchange N~t,ioI?,alBank :13ldg." and 320 S. Boston, '.l'ulsa. 

'' '' 
i 

;) ::· 1! 
I': 

!l. 



·. 12. Marsti~ll S1J:12ply an9. .F~guipment G~., 109 West Ii'irst, Tulsa. 

''.13. ,·Ml0eJre Sur2J2.!Y. Co., 100 t;ast !'fain, Oklahoma Clty. 

14. 
. !1:,;, •· ·1 A;;.· 
!",.f '-'\ 

.N.§tional Q.Y-linder Gus_Co., 2131 N.E. 10th, Oklahoma City, and 
. :311 fEast, Tli}rd, .Tulsa • 

i' .. 

,~j .i.15'. '~_g6her .Oxygen :and Su.1.mJ..x Co;' 517 s. Robinson, Oklalionla City. 

16. ·. Welder's Sup121li Sales and Service, 422 S. Walker, Oklahoma City. 

t,. 

A Recommended Course.of_Stug;y: 
for 02f,Y.-Acet,y:J.ene and IUect.rjc_WolcUug 

The follovting outli.ne for a course of study in welding includes 

.units fo:r the theory of welding as wo i l as the laboratory exercises.· 

·· : 1t does not purport to be either corhplete or rieid in its requirements, 

buti is written as an aid to the ins-t.ructo:r in forrnnlnting his mm cotlI'se· 

of :study. This guide includes bot~ oxy-acetyleno and olcct.ric welding 

·. out,linos and covers· enough material to be used as a two-year course in · 

welding. 

Recommended Textbooks for High School_ WeldiM 

There are several very good textbooks in the field of' welding. 

·. '!'hose listed in this parar;raph we:te chosen because in the opinion of the 

' .· writer they fit the need for a basic t,extbook in a high school course 

in welding. Every student should be supplied with a textbook. '£he stu-
?, 

it· .det\.t must learn virtually a new v9C£1bulart of technical terms in cohnec~ , 
1:'i 

tioh with the course, and in addition, a set of procedu:tes o.nd techniques 

peculiar to welding field. 

l. .· GiachincJ, J'. vr., Qx:L-AcetyJ.one We],¢1.;i.J}P' nng_Cut:ting, The Ivlaiiual Arts 
Press, Petrda, Illinois, 194.2, 196 pages. 

2. Kerwin, Harry, Arc and ~Acet;y)ene_f~elding, l1lcGraw-HHl Book Co., 
· New York, 19,4.4, 235 pages. 

J. Matteson; M. S., 0&\r-Acet.yJenei Welding, Bri.1ce Publishing Co., 
Milwaukee j 191+2, 61" i)aees. · 
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· .i ·· ~.. Rossi, Boniface E., L'anual of' Instructlons __ in Welcling_gnd__Qut1ing, 
McGraw-Hill Book Go., New York, 1941; 99 pages. 

Each unit of study is documented in the three t,extbooks listed be­

,> ; ;iow~ . The number preceding the name of the textbook corresponds to its· 
tt.,l "ti \ .... ,,·:·:' 

: , .column on the right hand side of the page. 

Mntteson, rn. S.; O:x:_y-Acet:L_lene_Weldfo_g~ 

Rossi, B6n:ltace ,E., A t!anual of Inst,ructions in Welding and,Cuttlng~ 

3. 

! Course o~:_~£.Y: Jn Oxz:A2.~~~:_:i~!Q24f._ __ ~ 
~' 

·, : . . . . . 
Theory Units l : 2 3 

' , ...... ;..-~...,--.-~-,;.. ..............-

' 
: ' Unit L Modern applications of welding i ' :•l ,,. 

;'.'', 

·2. Ox,y-acetylene welding 9 67 I l 
; 

3. Safety Practices in the oxy- i 

acetylene weldine; shop 64 67 '13.3 

4, Oxy-acetylene welding equj_pment 
and its care 13 : 71 4 

: 
5, Oxy-acetylene cutting equipment 

and its care 43 98 14 

6. 'l'he acetylene generator JO 5 . • 
• . 

7. Acetyler1e gas, its rnanufactu:re, : 
containers and storage 10 71 6 

t 

8,: ';ch~ygert, rnanuf 8 1C ture " ' ":''J' if' .1t~ and·. . 
' : : . 

/l 
•storage I . ~ 10 72,: 4 i 

= " : " . 
t 

9. Weldability· of metals 
\: 

10. Definition. of;.,wel<llrlp.'r terms r : 
:, .·· .(!I ,, ",,,. • ..• '·:, . ·,· . 

11. Preheatihft, its.effect.and use 34 : 91 111.t 
I· 

12. Pipe weldi:ng and temphrl:. layout 58 85 80 

!, ; L 
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·- __ -,.;.._,__ ~-_:-·-·--~.::::...,....:..::.:::..::=:.=-'-·::;~::::::::_:::=:::: .... ::=.:::. ' .---::::-_.-•·::--:-:·._.....:·-:--, . ,..-.==--=----~---.,.;..::.---
: 

· .. Labor:atorr f~xercises for Oxy-Acetylene Welding 1 : 2 , 3 : ---~--........-~----·---·---...._-" . ·--... - ....... ~ ......... ~--- -- ... ~ .. :....-·. --- . ·- '-.io.<---,-- _____ __, __ _ 

' !· .. 
;; !, 
t 

: : 1 ' 
Urtit · 1. .: Setting up the oxy-acoty1ene 

welding equipment 

1. 

·1 .. 

2 •. Lighting adjnstinr, o.nd shuttine 
.• off the torch 

j. Carry a puddle on black iron 
sheet 14- to 16 gattge 

4~ Cutting withe cutting torch 

5. Deposit a strai&•ht bead with 
a filler rod 

: 
! : 

6. Weld a closed corner weld on : 
· black iron sheet (1'1:lthout filler 1 

rod) 

7. Weld a butt joint, flat position 

8. Weld a butt ,joint vertical 
position 

9. Weld a lap ,joint flat position 

10. 'i'leld a butt joint horizontal 

11. Weld a lap joint vettical 

12. Weld ,a tee joint flnt, 

13. Weld a tee ,joint vertical 

14. Weld a butt j.oint overhead 

:;15. Weld a lap jbint, overhead 

16. Weld a tee joint overhead 

17,. Vle,l!l '! a sing1e ,vee butt ~,bint 
flat·on'6astei h;on 

18. Braze a single vee bu-tt ·join·t 
flat on daste iron 

19. · Rolling weld butt joint: on 211 

to 4" . pipe 

'i 

• .. 

' : 

, 131' 

16 

17 

43 

17 

30 

32 

23 

' 39 

46 

$8 

= 
s 
i 

• . . 

71 

71~ 

76 

9g 

76 

77 

79 

82 

81 

86 

83 

81 

82 

8/+ 

84 

8/~ 

91 

92 

: : 
: 

.. . 

1 . 

I 

17" · 

22 

29 

14,16 

26 

30 

31 

52 

42 

39 

44 

4.5 

48 

114 

126 

57 

.. . 

: 

: . 
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------....=:!"...:.:::.--:=..!-*:::..~-·_;::_, ___ -4 __ .....:-·· -·'-=- .. ---· ----·--~-~----:-
: t 

· ~::~.~-rat_o-r-y_Ex_, er:2!e_s ___ (c_bn!_in1~:.~---'---'- ----=--· .... 1 ____ ~---· .... :_. __ 3_. ,_.......,: 

Unit 20. Weld a flat flanr;ed join:t in 
>, ahtminum 14 .gauge flheet 

~· ' ' . 1· ' '/ .. , 

21. But·t weld caste aluminum flat 

49 94 
' : 

: 
i 
s 

.'·i J ·. 
(1 ' ! .!' . ' 

l \ 1;~_ Cmirse of _Study in Electric W:_:1:_di~~-------

; I 

T}ieory Un:i. ts . __ .._..___...:,._.........._ ........... ;_· -----------~ .... ------~-~ .. -___;_.,.;_ ______ ~:._.. ------L ___ ...__: 
.·. Unit i.. Industrial applications of arc 

welding 

· <: 2. '.liy,pes of electric welding 
machines 

J; · Safety practice in arc welding 

·. Lf~ Care bf electtic welding equip-- : 
ment 

· 5. Settirtg the ci.1rrent for elec­
tric welding 

6. The electrode and its arc 

· 7. Testlrtg welded specimens •. 

e. .Expansion, contraction, and 
residual stresses 

9. Welding jigs and fixtures 

' i 

C 

137 

1 146 

1 137 

139 

144 

229 

14 109 

• ' . 

. ; . 

.. . 
::.--__ "":::::·-=======· ::-=====-=· =· ·--=_..,.. .. .,.,_ .... c-,_= . .....__ . ..::::::;:._-·~ .... ~:.:.-i::---·--

Laboratory r~xercises in Electric Welding -------~-
Unit 1. Setti1:1g Up the electric 

weldihg equipment 

2. Striking and hold.fop: the arc 

3.-:; Running parallel beads, .with 
· :bare electrodes flat · · 

4 •. f.h.mning° parallel beads' with 
ifoated eledt!'odes 

: : : ' I' 

:........__. ____ ~~~ ...... .._.--~~~~ . . 
: . 

• ; . 

: ' 

' s 

·\\' 
,t•, I 

t,; 

' 
l '" I ., : ~ . . 

: 

. : 
: 

s 

··, .c"·:-.' •. : 
lj7 : 

i 
) 150 

' 3 150 
i 
t 

5 I· 152 
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. ' 
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I.' 

~-=:...-==~-=-..;:---....._~- -~--- --
! ' . : : 

Laboratory l~xercises (continued) • 
--~-··· . ---....--·-·---· --·-·-··:.~.._......-· 

:. tin:j.t , 5. Du1-ld up a pad • ' . 
I 

6.,')!~1,d a te,~1 Jo~~t flat 
'., :J . . . . ,t ' '. '; .·. ' . ), 1, ,\ :; :,, '' • . . ·.~ .: •• ;" 

7 ~ :Ihm paral,lel beads ve±'t:fool:: ·:, 

.. 
'.' I 

• . ' 
8. Weld a tee join"!:, vertical , 

9, Weld a butt 
, 
jofrrt flat J 

; i 

10 •. Weld a butt joint vertical 

lL Run parallel beads hori.zontal 

i 12. · Weld a butt joint horizontal 

/: .. 13. Run parallel beads overhead .. 

lL~. Weld a ·tee joint overhead 

15. Weld a butt joint overhead 

16. Weld a butt joint in caste 
iron flat with nickle rod 

: 
17. Electric braze a butt joint 

; . .in caste iron (may he elimi- : 

1 

' 
):1, 

.. 

. . 
• 

··1, 
l,' 

, s 

. , . 

: : 

: 

2 

13 

10 

.39 

19 

.10,32 

20,44 

.39 

22,47 

23,48 

51 

52 

: J : 
. ---·-··-··-------:..--• • . . 

' ' -; . 
( .. 

155 

156 
; '; : i 

187 · ·:;, 

164 

. 180 : 
: 

187 s 

194 

190 

190 : 
: •. 

21,4. : 

·;\.' nated if desired) : 126 : 
: 

18. Butt weld aluminum flat 220 t 

'£he following drawings at•e of exercisEis and projects to be used in 

lhe. · coutse. The exercises were picked at r1:ndom and are to be used where. 
'U 1:' 

the' :t.ri~tructor feels tliey are most needed., It is not recommended that 

the projects be used Until the latter par·~ of the course because most stu-

dents will not be l'eady to make viEilqs that. ~ill give .. satisfactory service 

uri.til that tithe. · 

]'.: 
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J. '.Ph:J'.'&.i, &if; h11~) ,t\tH.H~pt,~4[jfars '('Jf' sttJ:t.klriii.~,t.1 llt'C with ~:lfl ele~;;;. 
t,l','.,,() '/111!/J.Li!rJi':l!!i ';;, 

l ....... .., .... 'H Striktn1f·i;}/;:jfo w:H,b i\ie(:b:i.t.dd.ng mtrt,:i.i)X:l :!.r~ Y'l.1:Jt n 'r,;'!,r.:11:lda:t·d ' ' 
p:rooetlu.:re ,/,:,. · ·A,,: <';. 

,·!, ., 

ti I ., • .''. '. '.<·. ,:;, . I/ { '· .. ; , , . ·:'·; ;, , 

:!1J;.,,...,...~:l; •. ,/it::t~i;,,~d1Jn&. t:iJ/ f,l,Y.J or~:iir.; t1. mtf,//Jl/f/.l:t·ttrHekJ::lnr~ 11,·rund, :l't jndl~ 
. /i ·. •·· . :Otfhe's.., t~it:1t . ~f, gt'lt)d 1:i.:r1i '.J,J be_J.1.1g he 1.d by_ tbi::j o, (•t·1.~ tor. 
:··{;::: • J ·-,,\.,·::··::,::.r·,.:··< .. :::·-:··.: , .· :{\ .. : • :·· 

: , . . 6 ~ A.'l:'1iti:r ':t;i'il,. ~. :r.o.·: hl*,l bc:mn;.: .. ~. si;abl:t:sh<~d ~· ·it :,sl·xc111l<:i. h · l :e 1d at tht} 
'fN""HrllrH-1~ 1 i1 , 

, ,) . t1ta'z.'1'bi.1'H:'.I' ,tioa .. h'~ it:Jrw ~i;,~1,.1e:h:for· tha $'1Jsion i;o Hi./:U't h,e, fo1~e li10,V:lb.ft 
' ff;h, , " " , l I , '" , , ' 

(,~lli'1 /,;:1,;'.1<'.1/,:, ,,/ ', '/,.~·1' .' I 

7, jiu~~tkif~?~~f~•• t~i\ r~~ult• i» $!I 1111~~~ be•d, 

e ~ ·1dvarltJtJf'tbt.i.··.~1i-.rl'Viy, faridS' to. b1 . .irrr the. i:>ar1e :11H,rtal (~xce~rn:tv~J.,y l 
,,,;, ::.: :,;\:;;:,;'/,f,/<:J 'I . , .f/ , 

9. ! ·sh di.it ,~}r.i: ;ti~ · rt-:.i6c1n,1n@r,dei:1 r (;t• \,a:r~ r;1le¢itb·xfas • 
....... -.,,.",i,,"1, '/;) '{'.?J:,::}r;::;it>-:::t r \ , ', '. :!"{ ,t, t}:: :'',; i:':{\ Q. './/•;/;: ntk;,, ?' (;,,,, , I 'i,:, 

., .t:,l:l·l~·i!,~e./~i:i/:t.1·Jt~t w,~'J)il\ts, ,--:,J~ i.~.:~¢tp~r a.fl t'(/tt~-~J:Jg<t~. -.. ,,:: ;, 

=~ll· ,'ifa~~~f i~t;:;;w ~it{:,:;/li}~l~t: : 1~~~ ac~ tondn ,,,, re• 
ir . 12. ,l:h: fo"it!htt :H;i:fl.t ;jo{;it'.~('.~:Lit~t/t 'l'Wf.Wi.ng motioii he1,1)£l · t,o r;c:;t n 

· ... ,Ji~\tf ;:11!!if ~:;1ii{:~:~::,.:t.:::c:•:~::::o::P:::::.::l::.d' 
I ., J _'.;. 

'·I' 

' ' ,· 
1.,. 

~ ' '\ 



......... .__15. It is urmecessnry to remove the slag when using bare electrode. 

"----16. • 'l'he residue left, on the top o.f the weld wit,h coated electrode 
should be removed bel'ore 'the weld turns black. 

_____ 1'7. · · Chokihg the arc means to hold it as close to the base metnl of 
the. cf~ ter for : an ~nstant, i~nd th~·n· pulling it away quickly. .

1 
•: 

· ___ .._...18 •. At thei cl;ahge •of ele~t.rodes,· r\o spebh\l nrod.et1ure fJ i:nee~ed tch 
cover ihe d~~ression 1Pfi ~; th~ ~rat~r,r' · ·' 

' ' 

· • · 19. The weavini;t p8tterri does not nee.cl t.o be. tm:t:('.orm _ _,_,_ . ' .. \ '•, ;\ . ;'•" ' 

· ...:.~20 •. A carbon elect,roda J_s used to est~blish polarity on n DC wold­
in;:; mt\chine • 

.... ...:.:.~21. ·. 'vlllert welding thin plates together, no aHowance need be made 
for expansion arid contractlo1i, 

. ~·--.-22. When steel is heated it expands, ai1d V-theri it cools it dohtracts •. 

..::,,_. __ 23~ · In cl':lr1 1on arc weiclinc 110 fLLIJ.Jr rod can be used. 

r · ~'---24. Arc welding can readily be a(fopt.ed to automatic welding. 

·. ,,..,.,__.25. Weld inc; electrodes which are node for rcvoi~de polarity, welding 
on a DC welder, may be used on an AC welder if desired. 

• r.fo.ltiple Choice ,'tesUi.estions_for_Arc Welding 

Directions to stndent: Underscore the correct answer t.o the follow­
ing. questions and r,-lcce· the number of yo\n· cho:tce in tho r,arenthesis at 

· the 'dr:ht of each question. See example. 
Example: Beads should be depr,.slted from (1) M.t-1.c;z_r.ieht (:?) right to 
left (3) either direction ••.....•• ; ...••.••••..•.••••..••••..••••••• (1) 

1. The proper clothing to wear during arc welding is (1) a pair of 
goggles, (2) adequate covering over exposed skin, (3) ordinary 
c_lotl1ing . •...•. ·• ••... • . ·• •......... · ... • . ~ ................... ., .... • .• 

\: \ ~ ~ ,, • '\, I 

\;t;2. i After,,':striking. tl~~ arc, the electrode ohould be (1) advanced 
, . dmvn i:ihe weld. immediately (2) pulled aNa'y as far as pos$ibfo 

to hold tho arc 0) held momentarily ·t.o start .f1jsion ••••••••••• 

t 

( ) 

( ) 

,, J. Tho electrode should be held at an angle of about (1) li.5° . 
·. (2) 200 (J) 30° to, the work bei:nr_t welded •••.•.•• : ••••.••••••••• · ( ) 

4. 'l'oo slow movement causes (1) poo:ri fusion (2) an uneven bead 
(3) excessive burn.~ng ........ . :·_.,.,· .. -:·· ....... •., .......................... ( ) 

. 5 •. , Too fast movement 1.rt running ~· bend rest1Jts ln · (1) an u11even 
,boad (2) good fusloh,0),ex~e.ssi~:e burni:ng •• d., ..•....•••..••• 

. . . . ' ; ' i/~ 
( ) 
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, ,6. In case your eyes get "flash" burned froni tho nr'c, the best relief 
iG to (1) rub ~-<)Ul.' eyes Vigor6Usly (2) apply butyn SU.lfnte solu.:. 
tion (3) lay down and close yotir iiiyes ••••.•.••.• ,., •• , .• , •••••• ( ) 

7. Arc blmv is (1) a w:i.nd blowing the arc stream (2) a nwp1et:tc · 
coi1c1ition causirtg ar\ u.nstable arc (J) the resul;t .of too high . 

:· :' , . of a current s et tin~~ .•..•. ~ :.: • '• . . . , . ., .. . . . . • • . , . ~ . . . . . . • . . • . . • •• ., ( , ) '(' \ t ;: }. ! .. ·:,' /,, ' : ' : (' .. ' .. ' . . . 

th' ·'Arc blm1 is rnorEi 0vident on (1) AC welders (2) DO w·e1ders 
· . (3) is the same on llotl~ .....• . ii •••••••• ~~ •.•••• ~ •••• .: ••••.•••••••• ( ) 

9. The ternperat,ttre of the arc strewn is (l) 5500° F. (2) 650(J° li'. 
( 3) 7 500° F ................. • .. · ................... • ....... ~ .. , .. , ( ) 

10~ Beads· shot,ld be deposited from (1) left to right only (2) right' 
to left only (3) either direction •••••••.•.•••••••••••••••••• ~. ( ) 

' . ' 

11. A crater is· (1) a tool (2) a sJ.ag inch1sion (3) the end of a 
vve ld . • . • .. , . ~ ......................................... • ........... . ( ) 

12~ , When an arc is unst,·ady and blows excessively, the cause is 
(1) too high a setting on tlie machine (2) w:rfmr; polarity 
(3) the. ground is poor ..• , .••. i. ..•.. ~ ...•. .: ~. • .. . • .•...• ii·.• •• •.. ( ) · 

lJ~ A f;ood arc can be identified by (1) a stepdy splatter, 
(2) a steady cracking sound (J) a long puddle ••• ~ •••. ;, •••• ~ ••• ( ) 

,14. · When a multiple pass weld is used (1) only one bead is 
nooded (2) only 1:1 f:il1e:r be@d jJ3 ivJeded {3) at, least a .. 
stringer bead and a finish bead are needed ••.••••.••••.••.••••• ( ) 

: 15. A~;suming 1/L,H metal is used, wllich joint reqnires the least · 
preparation? (1) butt. (2) lap (3) double veo butt joint •••• ~ •• ,() 

16. In the shielded arc welding process the electrode (1) has no 
coat,ing (2) has a heavy coating (3) may or may not be coated ••• ( ) 

17. ·.· A transformer welder is a (1) DC welder (2) AG welder 
(3) e.ither an AG or DO welder .................................. ( ) 

18. A c:rr1ter append whe:t·e 'bhe (1) weld ,-Jtarts (2) weld 'ends , ,, 
(3) slag fails to flont out ci>f the weld •• .' ............ '.'.,, •••• ~.· (} i' 

I , ' ! 

19~ Choking tho arc refers to (1) starting a weld (2) stopping 
the arc (3) breakii1g the arc~ ........................... '.~,;• ....... ( ) ,) . :, . . . 

20. Polarity on a DO. fnachirn1 nla;)I" be determined by using a 
(1) heavily coated. electrode, (2) a carbon electrode (J) a 
tu.h.g~ten el'3Ct:rode ..... '• ...•. ~ ...................... , •..•...•...•.. • ... ( ) 

; ' . ' ·' . l 



. . This is n completj_on test. Fill in the proper word in the blank · 
space in e:1ch of the followinrr questions •. One word fo all that, is 

, necessary unless more. than one ~pace is provided. Study the example 
carefully and theri start the test. . 
Examples · The term used to refer :to electd.c welding is _gJ:Q_welding. 

, . I 

AC is the abbreviation for . 1 . · . · ~-.. ~-·--·-,-4_...;....._ L 
i 
i 

'2. ' 
. I , 

DC is the abbreviation for 
-·--·---.. ~'·'<··-··"-'._.. __ ...,_,.~,.....:._. __ ,_ • 

JO: 

:; J. The name f,or the welcl ttsP-d on a lep jd,:i,t).t Js, a -~-"-~---.;;_.__._ woid. 

·· .. · L~.;: The four posit.ion. vvelds a:r•n (l) __ ·----~--· ~--~-·· {2) __ ·-·--··-'----
(J).........__ .._ .. ·. ~--·-· · .. ·-.. ~·-· U1-) ______ ~-------·..;..;-• 

5 .. · __ ~~·-"-·""-h·--·--·-···-·-.. is the name ap1.1lied to an electric 
current that reverses Hs direction of flow Rt reguia1" intervals. 

6.· An is the stati3 bf an electrical current jumping across 
a gaseous gnp that is a part of the circuit. 

7, · 'l'here are two r,ene:ral t.vries of tests used in testinc: welds. They 

nre -------~xa···----- - and --~---~· _.... ____ . 
· 8. -·--·- ..-.. --------·-Gk , is t,he action of the arc where it 

10. 

is unstable and jumrs in various directions due to a magnetic condi­
tion~ 

The is the depression at the terndJiation of the weld. 

The ti1othod used '1-.o bnild no a round Gha.t't where each bead is de­
posited at an angle of rno'degrees from each other is called 

__ ; ... --~--· -· ···-·---·-'--·- welding • 

.Q~::A,cet;y)ene Welding '£rue-F'alse~Test 

Study the state1i1ent carefully. If the statement is true, place a 
· "'1' 11 in the ;3pace preceding the riumbel' c;,f t.he question; if it is false, 

i place a •~F 11 in the> space··p:rovided, 

1. 

2. ~-· 

--- J. 

5. 

, 
Acetylene.is. a colorless, odorless gas that will burn. 

Early progress in oxy-acetylene welding was slow due to the 
dHficulty in producing Ofygett ln commercial quantities. 

A 3% acetylene and 9?% afr rnixtU:re is explosive. 

An ea1•ly 1.tse of oxygen was as a gas for home light,ing. 

Acetylehe. gas is allllost wh6lly · free of carbon-monoxide gas. 
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_.........._ 6. Calcium carbide ls produced by melting lime and cokti together 
in an electric furnace. 

__ 7. 

. -·-- 8. 
;( > 

1:'J;ie core of Rn Mol;ylene gas cyl:l.nder ls f'illed td.tb cbn.t'doal, 
asbestos; corn pi th, etc. and is saturated with acetone. 

Oxygen gas wi11 not burn but supports con1bustion • 
'': l ' ' 

9i.; '. One: volume .of liquid acetone at normal temperat,ure and pressure 
will absorb twenty-five, tin1fJs its dw11 voltune or acetylene. 

,, ..;,;.__.,i..,_.lO~ 'fhe oxy-acetylene toreh · sur·plies approximt1tely equal parts of 
/ oxygeh and. 0.cetylene. 

---ll. 'l'he ten1perature ot an oxy-acetylehe neutral flame is approxi­
mately 58co° F' •. 

___._,. ..... 12. An oxidizing flame u1 h6tt0r than. a heutral flame. 

__ 13. When setting up woldinr; equipmen+., thd hose and the torch should 
be blown t)Ut with gas pressure bo.f'o:te they are connected for use. 

--h .. 14. It is cons :ldored r,:,,od prnctice to cnt dm'in the flow of gas in 
n given size tip, so t,ha·t less heat is obtained from the flame 
for welding. 

_____ 15. Oxides a11d impurities can be floated out bf a weld by mixing 
.the molten puddle • 

.....,'-_16. .u;x1)ansion of the metal to be welded can be ignored in material 
of 1/8 inch thickness or less • 

......;:,..._:;..17. The purpose of rotary motion of the torch in welding is to 
secure good penit,ration. 

-.-rn. Clean metal is harder to weld than d:trty rusty materlal. 

___ 19. A wash weld is a weld that is used to cover up poor workmanship. 

_...._._20. An acetylene generator should contain one gallon of water for 
each pound of aceforlene. ; ', i 

......... .....-... · 21. No source of heat sh~uld be. allowed in the acetylene e;erdJrt1tor 
room. 

~22. The siz~ of openiri.g ir1 the lip may ,be, <;:tril)-ed larger if desired~ 

..,__ __ 23. All hose connections should be strictly leak proof. 

l:..:__24-. n is pormissible tb i.1se n.n acetyletie cylinder when i't is laying 
down. 

· .... ~25, Caste iron cont.sins 3 to !/!, carbon and about 94% iron. 



..... ........,_26. Pllaterial as similf1r as possi.ble to the base metal should be 
.used as tiller rod. 

___ ....... 27. V blocks, shims, surface plates, and clamps may be used to 
secure p1·oper !'llignrnent when wEilcl.ing. 

____ 28. There are three star.1da!d ,t:7:pes)?f' pr~ssure r~r;ufators •. 

_.:.:.. .. _.29. A good welder 113 tis1lally a• sldlf~ y'ielder.·, · 

:;......... ___ JO. There is never an occasitm 'Nhen welding equipment should be 
lubricated wlth e·rease. 

Directions to students: Unde1•score the correct, an.swer to the 
following questions and also write the number• of the correct, response 

•· in the parenthesis at the right of each guestion. 
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····Example: Gas welding is a (1) pressute fusing (2) semi-pressure 
,(~). non-:.nressure, process •.... • ..... ~- ... ,.._.• ..... • ................... (3) , 

·· 1.·. ·· '.l'he melting point of mild steel is (1) 2JOO~ ll"'. (2) 2700° F • 
. ( 3) 2500° F . •.. • ....• ., ....... ~ ..... • ......• • . . . • • . .. • . . . • . . . . . . • . ( ) 

2~ A welding flame with HD Excess of oxygen is a (1) neutral 
(2) oxidizing (J) a caciiurizing, flame ••••• ; .•••••.••• , ••••..•• ( ) 

3. A welding flame with an excess bf acetylene is (1) an oxidizing 
(2) a neutral (3) a cio1rburizing, flame ••.••......••.•.... , ••••• ( ) 

· 4. 'l'he oxy-acetylene vrnlding torch should be held so that the 
flame hits the Work nt a (1) 20 (2) 45 (J) 90 degree angle ••••• () 

5. 'l'he acetylene hose connect.ion can be identified by (1) red hose 
and standard threads (2) black hose atid left hand threads (3) red 
hose and left hand threads •••.••••••• , • • • • • • • • . • • • • • . • . • • . . • • • • ( ) 

6. l!'ree acetylene gas can be compressed to (1) 250 lbs (2) 15 lbs 
(3) 30 lbs per sqli.are inch without c1anp;er •••••••••••••.•.•••••• ( ) 

· 7. ' Art :Lligot i~ {1) ·~ t.c.561 (2) rl. piece of unproce:wed metal 
(3) a sj-,r~cial weldH1r{ Jnstrtiri!ent •••••.•...••••.•..••• ~ .•••••••• ( ) 

B •. Alu.rninum can be welded by (1) arc vreldin,_; only (2) all con1111on 
1.. types· of welding (J) oxy-acetylene welding only ••••.•••.••••••• ( ) 

9. 'l'he hot·test type of fl;me fa· the (1) oxidizing (2) neutral 
_(J) 

1 
carbttrizin.g., •• · ... : •..•. , ...... ~ ..................... ~ .........•..• ( ) 

. ' ·,,/ ·: . ' '' 

10~ A.nneai::i.ng is. a heating pi•ocess designed to (1) soften metal 
(2) harden nietal (J) .make me~al: lighter ••••..•.••.•••.••.•••••• ( ) 



11. A fully charred cyllnder of :oxygen contC\ins (1) 2500 (2) 250 
(3) 2000 to 2500 lbs rer squoro it1ch ••••••• ~ ••••••••••••••••••• 

12. '!'here is danger Of [111 t.lxcec,S· Ofl acetone being gi\rer1 o.ff it, mor~ 
than (1) 1/l~th (2) 1/lOth (3) :r/'7th, of the total volume is 

, tlra,vn off in or.le ho11r • •• it •••••• ;~ ••••••• " •• , •••••••••••••••••• .; • 
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( ) 

( ) : ' 

··,1 · >' ' . ,, i ~:- ' • . .\ ' { ' • • . ' ' . j, ' •\ ' !: ··~- . . . 

ji. ",~jJ' .-'S9akine; wrieil;used lniternis ot heat treating n,cans to (1) put 
•" · 1C~ :1 U istoel ih·hof., •:im"Ler ,over night (2) to st1bject steel to high 

temperature for stre.3s relieving tor an extended period of · 
,time (3) to keep metal wet .l'o:i:' extended peri.ods of tirne •••••••• · ( ) 

: ,t".'h; ;, . • .,. ! ;'.I ' • 

• I-.\' 'J ' ' ~ • • t ~. 

' -- · il~. · If an e;cess of oxyc:en is used When weldinG steel, it causes 
(1) tbe puddle t.o boil mid adds' carbon (2) t,he metal to be 
bui'ned away (3) a good weld to .l,e made ......................... . ( ) 

', _, . 

:,'.', ~5., When.the gas weldinr, t.orch hisses, it indicates that there is 
. , :J- an excess of (1) cnrbon (2) acet.,rlene (J) . oxygen in the · 

n1ixt ure • . • ... • • ...... , . • ..... • " ,,; . • . • . , ... • ..- " .. • • . • • ,; ..• • ,, • . • . • • •· • ( ) 

·.',1 :;, 16. · The space froni which the ll\ffbnl hns been r'.:-'l"t,,rc·d 1··:r a cutting 
process is c1:1lled a (1) ,joint (2) layer (3) kerf ••••••••• • ••••• ( ) 

" ! ' , .. 
17. A size 23 tip should be clearied vdth a size (1) 23 (2) JJ · 

(3) 13 ti11 drill.~ .... • ...... , ................ • ............ _ ....... ( ) : ··., 

Portable eq11ip111ent for generatinr; (1) oxye;e11 (2) acetylene 
(J) hydrogen, are used frequently in welding shops ••• _ .......... () 

.. 19. rfeldinr, is the process of fusing two (1) siriiilar (2) dissimilar. 
(3) non-ferrous rnetals together ••...•••••••• , ••• ~ .•••••.•.•.•••• ( .) 

20. Scale forms on hbt metal n$ the result of a conibination of 
(1) nitrogen (2) carbon dioxide (3) oxygen, and the hot metal.. ( ) 

21. Thetmi t; welding uses As n souroe of heat .for the vrnld (1) a 
chemical reaction (2) a forge fire (J) a welding flame ••••••••• () 

22. 

23. 

. r, . 

. . . ; 

Thermi t welding, produces a (i) very bl'itt,le weld (2) impure 
weld (3) a very good v1eld •• ~•:;•···i•.••••}"·••·•.~•;•,~····~ .................... , ( ). ,., ,, 

'\ '/ . ,i • • . ' . 'i i; ,!. : ,. • .• t. . ., . ·:: ( ( t .$ . 

'rhermit welding i~ especial:l.} ':a·1i.pJ .. ibilbletto ft) ~rna{l secM.bris 
(2) large se.ct.dbt1-s. ('3) medium sections of metal ••••••••.•••• , •• ( ) 

Before cutting with the oxy-ocetylene cut·Ung totbht ste.e)_. ,.·. 
wust be preheated td (1) 800,to 1000° .F. (2) 1406 tb 1600° F; 
(J) 2500 to 2700° F~d ••••• ~;:.~ ••.• ~ ••••••••••••••• ~ •••••• ~· •••• () 

• ,. ! • •• • ' 

rt.ach~ne '~utti~g' i~ ·'accijro'lie to (1) 1/e1• (2) .10011 (3) .00311 ••••• ( ) 
, .. , . :' \.~. : 

,.,' ,,i• •I 

i: i ' 

:.r 

.. t .:·. 



'fh:i.s is a cnrnpletion test. Insert the· pr'oper word in .the blank 
, s pnce :tn onch of' the f'ollow:lng quesU.nnG. One wo:t'd is all thnt, is 
·necessary unless tnore than one space is p1•ovicled. 
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l~ 'i'he substance 11sed to 1clein1s1~/n,etal$ aild c1.e8b1ve idxides Wherl. vt~lµl 
ing ip '. called a ~~-·~; __ ;..;_·___.__..l) •. __ ..... ,\ '; '. 

2. There are two general types of regnlators used in ox.y-Acetylerie 
vrelding, they are h:> . , __ '*~- .... ' ·~ and. ,.· ,. _ ----·---

. .3 ~ -·-~'---···-;,;.------""~.......;---·-·· .. ,._~- we lt1ing is the term, apt)lioc1 to ·weld inc: 
'when the flame is diNo1cted on ,l.ho completed weld rather t.httn on the 

, , tmwelded metaL 

,4~ is an aJJoy consistd.ng 'of copper l::'\nd tin~ 

5 • : __ ---·- ·-·-. ·--'"h is tho t.err11 used when referrit1g to the sl1rinkage of 
a weld on coolinr( frorn tho molt.en state. · 

The lnnterial that io n1 ld('d t.o :~ weld which hew 1xien Vced out is 

culled --·-----+-=~----~ 

7. 'l'he thrne rarts • of R c1Jrhurizing flame are the -·-- -··--
the --·----~----·--··-' and the _ -~. ---~, .. ·-----~,--·-··,.-·--

-· ____ , 
8. The instrt1ment used to ignite acetylene gas when it is turned on 

:ls called a __ y ·---·-··-·--·-- •••.• h_ .• 

9. 'Nhen setting up oxy-acetylene weldinr; equipnent, the practice of 
partia Uy opening the cylinder valves before attachinp; the welding 
t'ep:ulator is called ,~---····-·--'···-- the valve. 

10. 'l'he type of 1'11.irne used for case/ lwrdE111ing is a flame. 

I 

It is suggested by the writer that frequent i:;hort tests be given 

thtoughout the course as a check on the progress of the student. 'l'hes.e 

testG should be of two general types, written and perfortN=rnce. These 

will 81.so serve· as a me1:isure of th('} sttccess 6f the instructor as well as 

an r:d.rl in the dis ClU3 Si ciri of the rr\ore important points c6vered :i.n both the 

study· of infobnatlon uni ts and th~ labo1~ator;y· oxorcises. . Selections from 

the various 'h;y'pes of test qnestiohs furnishes a reliable .rtieasure of the 

:=rtudent i's knowledge of welding. .i 
: . 



§.u.rnmarJL1-~Conclusions 
and Recomrnendat:Lons 

With the ever widenine a rplication of welding it is evMent that 

. the instnllntion of a welding shoI? in the high school is ,justified, 
,:, '{' '. ". l ',. 

/
1 

:, ''Wheth,,er1 it')is lo,dat~d in ii i'ar1n:!.11.g; cotmnunity 01• an industrinl center. 

: We1d:ing lllc,chines are findinp tho:lr way into overy working man's wo:rld, 
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ff I ' _.' 

; whe.t'her 'it ls on the :fnrm, th13 factory or elsewhere. Every high school 

. copable of supporting an Inclustrial Arts Dcpad;rnent should have a weld-
1, 

it1g shop to strengthen this procram. 

After a careful study of this paper and the suggested rnc1terial, it 

is reasonable to assume thnt the value of a course in weldinr for high 

·. school, whether they are terminal students or .futnre college ,citudents, 

cannot be overlooked. It t:ives the terminal student a salD.ble skill . ' 

upon wldch to build. It givns the future farmer an indispensable repair 

tool. 

Efficiency and safet,y J.n the use of ox,y-acetylene arid electric 

welding processes must even p:recedEl cnreful observnnce of correct operat"-

:i.ng ·procedures. Welding and cutting are not part,iculnrly hazardous, but 

common-sense precautions must be taken and enforced. '£he dangers of burn 

a11d electric shock are inherent in this course, and students must be 

contirn.rnlly warned nbout possible d~n~e~s: ',S~J'ety, '1}t'actfoe cannot be 't · 

stressed too thoroughlyor "too often. 

It is recommended that only the m1.c,ture type of 'student be al.lowed 

to ern·oll ih welding; preferably- tho.se clansifie~1 as juniors or seniors. 

The. lack bf seriousness ~r purpose: in the less rnat1ire student makes them 

undesirable as welding pupils~ 

The writer :recorHrnends t~a't a t\1rn-hour class period every day. of the 

. : •' ' 
i ( ! 

:i \ 
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'school week is necessary tb cover the nlnter:i.al · in the :recommended course 

of study outline in ,one school year. r!:t less tinte is allotted, the 

course ,should be of two yonrs duration. 

· 'i'he inHial investment t1.ecessary .f.or the in.s·t.t,11.a~ion. o_f a welding 
; ... ' ' ' ·" • ., . i" ' 

shop appears at nrst to be quite hieh;, 11dwG1er·~ with very iitt1e niainte-

nance and ca1·~ this equipment will last for many years. Replctcernent 

costs of this high priced eqtd pment' are low if spread over ll.ts' tbtal 11se·~ 

''. the return per doilar' jJ:ivested compares, satisfactori:)-Y With ariy other 

· · shop ope:r;ted i.n the Ind.us trial Arts program •. 

With the! growt,h of wEild.ing has corHe a· g1•eat demnnd for. welding opera­

tors of ev~ry ty1)~ 1ivl1ich :require n c011tinuottS ti'aining· pl'Off!'am. It is 

sincetely llope2l that this paper might be an aid .t6 instructors who are 
; ',' 

'attemptirig to supply this detnahd. ' 

'i 



'.ryped b;y-: 

Vellna Jean Peters 




