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CHAPTER I 

I NTRODUCTION 

The Diversified Oceupations Program is one of the 

newest programs of education, and as 1s true with all new 

endeavors, many problems arise in its organization and ad

ministration. The most vital problem facing the coordinators 

1s that of presenting related 1nt'ormat1on to the boy or girl 

who is wo.rking in some occupation for one-half of each day 

and who depends on the school for the information related 

to his or her oeeupation. 

Coordinators from every section of the country are 

&eeking a solution to this problem and some method or methods 

which will serve to present the related instruction effec-

t1vely and efficiently. 

The purpose of this study is: (1) to determine the 

information needed by trainees in ea.oh occupation, (2) to 

select references and other instructional material contain

ing that information, (3) to organize the instruction 1n a 

logical and systematic manner., ( 4) to learn the methods 

being used in teaching related information, (5 ) to make rec

ommend.a tions and application of these methods to a spec.ifie 

occupation, and ( 6 ) to correlate the technical instruction 

in school as closely as possible with the job training . 

The following procedure has been followed 1n meeting 

these objectives : 

(1) !lake an analysis of the specific occupation to 
determine the related information .. 

(2) Select reference material that would provide the 
information. 
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( 3 ) Find the methods in use by other coordinators . 

( 4 ) Prepare a cha.rt that will help bring the rel.a ted 
study and job tra1n1ng m-ore closely together . 

( 6 ) Prepare typed 1nstruetion sheets to illustrate 
the methods being used . 

The following pa.gea will give the details of this pro

cedure and the instruction sheets resulting !'rom this study. 

The welding trade was selected for this purpose because of 

the frequency of placements of trainees in that trade or in 

other trades that involve welding . 

It is general ly accepted that individual study is nec

essary to meet the individual needs of' such a varied group 

as is .found in a Diversified Occupatlons Program, sinee the 

coordinator has so many occupations represented 1n his group 

of trainees . Not only is individual instruc tion necessary 

to meet the diversified needs of students 1n possibly fifteen 

or twenty occupations- but there are several advantages to 

this method of instruction. Selvidge gives the following: 

( l ) Learning is an individual process . 

(2 ) There 1s a w1de range in learning abilities and 
interests . 

(3) Encourages learning progress a ccording to the 
ability of the 1ndiv1due.l. 

(4 } Makes the individual efnse1ous of his respon
a1bil1ty for learning . 

It is also assumed that the instruction for such a 

group must be carefully organized and directed to prevent 

lR. w. Selvidge and Verne c. Fryklund, Principles of Trade 
and Industrial Teaching, The Manual Arts Pres~ , l~O, p. 122. 



rambling in the study,. to keep the students from spending 

their entire time in advertising sections of trade journals, 

and to insure thorough study of the information related to 

the daily training on the job . 

With these assumptions and explanations . th0 suggested 

methods of presenting related information an.d the instruction 

sheets illustrating those methods are presented vli t h the hope 

that they may be of some assistance to the coordinators 1n 

t eaching related information to we lders. 
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WELDING ANALYSIS 
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The trade ana.lys1.s on which the related assignments 

are based was made in eooperat1on with trade advisers of the 

welding field . This analysis was made not only to determine 

the related instruction but also the shop tra.1n1ng to be 

given the boy. Th1a analysis serves also as a guide in the 

selection of trainees for the occupation and to give the 

coordinator a better understanding of the work . 

It was decided to break the analy-sis into bloeks on 

the basis of the material to be welded, since that seemed 

most practical to the trade advisers . The units or type jobs 

under each bl ock were not given since there would be so much 

repetition. The ope,rat1ons and technical instruction for 

welding a broke1n ear frame and other jobs of the same, material 

would be nearly identical. 

The operations under each block were a ta ted 1n t.rie 

imperative mood : for example ., "Light the torch. " They a.re 

l isted 1n the order 1n which they will be performed as f'ar 

as possible . Although there 1s some repetition of operations ,. 

it is necessary to 11st them to avoid overlooking a.ny re

lated information ot: importance . 

After the job outline of each block was completed , the 

related instruction outline was listed also with the aasist

anee of' the trade advisers . The related instruction was first 



5 

listed under several headings like the chart below and later 

grouped together . This prevented overl ooking many topics 

and gave adv1seFs an idea or the possible topics of related 

information. 

Bl ock 11 

Material Safety Trad& 
Jobs and Sc ience Mathematica Drawing 

Equipment Pree.au tior. Terms 

The job and related study outline were plaeed in col

umns opposite each ot..er in order to avoid becoming too gen

eral in the topics for study. 

There are several reasons for the preparation of a train-

ing outline other than the fact that a skeleton outline is 

required . 

l 

( 1 ) To find how much training there is in the occupation . 

,C.2 ) To orga.n1ze the training in a systems.tie and log
ic.al order. 

( 3 ) To determine the related s tudy. 

( 4 ) To keep the related study correlated with the Job 
trai ning . 

Merritt w. Haynes ,, Technique of Trade Anal ysis and Course 
orse.nizat1on. The Hamf!ton Company , 193S, p . 47:--
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(5) To show the trainee what his objective should be 
for the training period. 

(6) To aid in the selection of trainees that will fit 
the occupation. 

( '7) To show the school and others the need for related 
study and study materials. 

( 8) To guide the coordinator 1n making his schedule 
of processes. 

(9) To determine whether the trainee 1s rec,eiving 
the proper training on the job. 

(10) To g ive the coordinator an understanding of the 
jobs involved in t he occupation. 
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Outline of Training 

f or the 

Wel ding Trade 

JOB TRAINDiG RELATED STUDY 

Unit I Care of Gener ators 

1. Drain 

2 .. Refil l 

1. Composition of gas 

2. Methods of generating 
gas 

3 . Types of generators 

4 . Safety in care of gener
ators 

5 . Estimating costs 

Unit II Prepare Ga.a Equipment 

1. Connect regulators to tanks l. Identification of hose 
and cylinders 

2 . Connect hose to tanks 

3 . Connect torch to hose 

4 . Selec t and instal l tips 

5 . Adjust regulators 

6 . Light torch 

7 . Adjust toreh 

a. Select rod and flux 

9 . Put on protective equip
ment 

2 . Size or tips 

3. Construction of torohes 

4 . Types of fiames and their 
use 

5 . Types of flux and t heir uses 

6 . Kinds of rods and their uses 

7 . Gas contents and pressures 

8 . Estimating 

9 . Construction of regulators 

10 . Safety practic~s 
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Unit III Welding Heavy Sheet Steel 

1. Chamfer edges of metal 

2. Taek metal 

:s. Heat metal with torch 

4. Add weld metal 

5. Anneal 

6. Test weld 

l. Proper rod, tips# flames, 
and joints 

2. Types of steel 

.a. Contraction and expansion 
of steel 

4. Methods of pre-heating and 
anna:a 11.ng 

. 5. Handling of torch and rod 

Unit IV Welding Ste.el Ca.stings 

1. Bevel odgos of metal 

2. Pre-heat metal 

3. Add weld metal 

4. Clean weld 

5. Hammer metal 

6. Teat weld 

l. Same as above as applied 
to castings 

Unit V Welding Stainless St.eel 

1. Set up metal 

2. Run the bead 

3. Grind 

4. Polish 

1. Pre-he.at 

2. Chamfer edges 

3. Clean edges 

4. Fuse metals 

1. Composition and character-
1st1es of stainless ste-el 

2 . Uses of stainless steel 

3. Proper rod., flux, t1p, 
flame, and joint 

Unit VI l't'elding Cast Iron 

l. Metallurgy o:f' cast iron 

2. Proper rod. flux, tip~ flame 

3. Contraction and expansion 
of cast iron 

4. Methods of pre-heating, 
eooling, and annealing east 
iron 
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5. Add weld metal 5. Uses of east iron 

6. Clean weld 6. Methods of testing 

7. Anneal 

a. Cool 

9. Test weld 
Unit VII Brazing 

1. Clean surfaces l. Uses of bronze welding 

2. Pre-heat castings 2.: Proper rod. flux, flame, tip 

z. Con traction and expansion 3. Vee edges 

4. Tin edge a 

5. Run the bead 

1. Arrange metal 

2. Pre-heat 

3. Run the bead 

Unit VII 

4. Pre-heating methods 

Al.umlnum Wel.d1ng 

1. Color of various temperatures 
of aluminum 

2. Composition and charaeter1aties 
of aluminum 

3. Contraction and expansion of 
aluminum 

4. Clean the weld . 4. Proper rod, flu.ic, flame, tip 

5. Reheat 

6. Cool 

5. Methods of pre-heating and 
annealing 

Unit IX Copper Welding 
1. Clean surface l. Same as above as applied to 

copper 
2. Pre-h&at 

3. Run the bead 

4. Anneal 
Unit X Hard Surfacing 

l. 01ean surface l. Uses of hard surfacing 

2 • .Pre-heat 2. Carburizing flames 

3. Deposit weld metal 3. Hard surfacing rods 

4. Gr1.nd surface 
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Unit XI Cutting 

l. .Set up metal 

2. Apply heating flame 

3. Apply cutting flame 

l. Principles of oxidation 

2.. Cutting and heating flames 

3. Uses of cutting torch 

4 •. Construction of outting 
torch 

5. Cutting precautions and 
safety 

Unit XII Lead Burning 

1. Fuse the metal 

2. Add filler 

3. Smooth the work 

1. Uses of lead burning 

2. Types of torches, tips. 
and burning bars or wires 

Unit XIII Soldering 

l. Clean surfaces 

2. Clamp metals together 

3. Pre-heat w1th torch 

4. Apply .flux 

5 .. Apply solder 

1. Uses of solder 

2. Composition and uses of 
flux 

3.. Campos! tion and kinds of' 
solder 

Unit XIV Selling Service 

1. Meet customers l. Customer approaches 

2. Determine customers needa 2. How to find customer needs 

3. Give 1nformat1on about 
the job. 

4. Estimate coat of job 

5. Close the sale 

3. Types or customers 

4. Estimating eosts 

5. Freehand drawing and blue 
print reading 

6. Methods of closing the sal.e 
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CH.APTER III 

METHODS OF TEACHI NG DIRECT RELA.T"~D INFORMATION 

A. The Assignment Sheet 

Advanta5es 

The assignment sheet has had wide use as an instructional 

method f'or teaching related information in inclustria.l arts 

and trade classes . With the development of cooperative train-

1ng in Diversi.fied Occupations , 1t has reall y filled an im

portant place beoa.uae of the same advantage that it has had 

in other industrial subjects . It gives spec1f1c directions 

tor study as well as some guide for the study to be done . It 

is usually accepted that written directions , 1.f prepared care 

fully or suppl emented by oral instructions , are more complete 

and are understood better . They leave no opportunity for the 

excuse that certain aspects were forgotten or were misunder

stood . "Such sheets will be found of great value in the part

time classes. where they are alru.ost indispensable as supple

mentar y work for individual pupils . " l 

If the instructor makes the assignment in written :form, 

he usually will spend more time in t he preparation, and the 

result will be a clearer assignment , with more careful sel ec

tion o.f material, better arrangement , and organization. These 

assignments can be filed and used again with some revision . 

These written instructions will pl ace the responsibility 

on the student to obtain the information needed or do the 

l R. w. Sel vidge ., Individual Instruction Sheets , The Manual 
Arts Press , 1986• p. ·54 . 
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work requested, giving the instructor mol"e time for indi

vidual aas1ste.nee. They will also aave the time of bot.'1. the 

instructor and the student during the olasa period, since 

the instructions can be given 1n a very short time . If the 

instructor must give each student hia 1nstruct1o-na orally 

at the beg1nn1ng of each period,. much time will be consumed 

1n giving individual d1reet1ons to eaoh member or the group . 

While the instructor 1s starting the relder in his study, 

the boy in auto mechanics and the girl 1n office work, may 

be losing valuable study time by waiting on the instructor. 

When the assignment has be.en completed, the instructor 

has something to show for the work covered, so that a record 

may be kept and he has something which ho can check to de

termine the results of the study. Ind1v1dual conferences 

are very important and beneficial, but ii' :you have an assign

ment to be done or that has been finished, an excellent basis 

for the eonferenee is provided. The conference may be erea ted 

by some question by the student about the need for the 1n·

format1on, wb.er-e to find it,. the interpretation , or it may 

originate from the instructor after it has been completed 

to determine the student•s understanding of the information . 

Disadvantages 

With all these advantages , the assignment sheet has 

several disadvantages which limit their use . The first is 

the inability of the teacher to prepare written assignments 
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for several students when ea.eh assignment must be different . 

Thia can be partially overcome 1f each coordinator or related 

subjects ' teacher will \vork with one or two oecupa. tions and 

i nterchange the results . 

Some of these wi.11 soon 'become out of date or will not 

fit the situation in other communities . Naturally, they 

must be revised and supplemented to meet changing cond.1t1ons , 

but this ean be done very easily as they are used each year . 

If the ass1gnmenta ,,;~re made to stress fundamental principles 
:·::· :..., 

rather than occupational and job prooedurea, the.so ce.n be 

used with trainees in weldi ng 1n most any establishment or 

coumrun1 ty . 

Unless originality and thought are used i n tho prepara-

tion of assignments , they are apt to become monotonous. 

Repetitive answering questions and solving of problems becomes 

tiresome w1 thout the di ve1~s1ons and other rnethod.s o:f group 

1.nstruetion .. 

The.se disadvantages all oor.:ibine to necesai t a te co.nsid

erable time in the preparation . This time will be well spent 

when the results are estimated and the saving of time 1n 

instruction is considered . 

However, the coordinator cannot depend upon assignment 

sheets alone . They mu.at be supplemented by i ndividual eon

forenoes and study of new materials and methods that may 

develop . 
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Preparation 

Perhaps one of the greatest limitations to the use of 

assignment sheets is the lack of experience and training for 

this type of instruction. Although ar..y written directions 

or instructions to do certain studying or work may be con

sidered as an assignment sheet, the complete and effective 

assignment nheet should have certain character1at1cs and 

parts . 

Naturally, it should have a title or subject . This sub

ject should be neither too broad nor too limited . The subject 

should be selected from an analysis of the trade and should 

be such as will fit some specific phase of the work , if pos

sible . The study must have some specific and definite and 

fairly imm.ediate application on the job if the student re-
. ' 

tains the information and benefits by it. The subject of 

welding tips alone may be too 11m.1ted but can be c ombined 

with the ~tudy of torches and applied to the jobs of select

ing, lighting, and adjus.ting the welding torch. It seems 

advisable to combine the study of welding and cutting torches, 

since t he dU'ference 1.n the operation and construction of 

each torch is not great. This teachlng procedure is advo

eated, even though the trainee may not learn to use both at 

the same time . The as s i gnmen t w!.11 have more appeal if a 

title is used that represents some job such e.s Ligh ting and 

Adjusting the Torch .. The related information eoneerning 

construction, types , principles of operation, safety pre -

cautions can be based around that as a job . 
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After the subject has been selected, a statement of 

objectives should be given to motivate the student•s inter

est and to give him an idea of the things he is expected to 

learn. ~~e creation of interest through the objectives can 

be done most ef'feet1vely by showing the need for the infor

mation . The following example will illustrate: 

The welding of steel is one of' the most common and 
apparently simple types of welding job. However , it 
actually is a d1ff'1eult job to give the strength and 
serv1ee th.at is necessary fo,r such eases as au t.o
mob1Le frames,. compression tanks, and structural 
work.1 You should learn the properties of this 
metal, the size of rod,, and the tip, the proper 
type of f'lame, and joint, and methods of heat tre-at
ment to be used. 

After the incentive for study has been given, a clear 

description of this procedure or directions for doing the 

work should be given . This part of the assignment s.hould 

be brier but exact so that no misunderstanding may ar1se. 

However, consideration should always be given the student 

when he offer,s suggestions about the procedure or plan to 

follow. The assignment is not intended to discourage in

itiative but as a guide post f'or the student to follow . 

As in the case of the objectives, the proeedure or direc

tion s should be stated in the second person to make -them 

more personal. 

The first two parts may oompose an assignment sheet. 

If the student knows what he is to study, has been shown a 

need and a plan for studying it, he w1ll be on the way to 

obtaining some real value. The most common procedure for 
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study has been through the use of questions and problems on 

specific phases of the top1e to guide the student•s study 

and to be answered. Since the question and answer procedure 

has such common usage , some time should be given to the de

velopment of th.is procedure . 

Good questions have unlimited value for the o.ncourage

ment of analytical thinking, development of desirable atti':"" 

tudea and habits , motivation and stimulabion of study but 

poor questions will suppress these essential qualities rather 

than develop them. 

The questions should be elear and definite eo that no 

doubt ls left 1n the student t s mind as to the meaning. 

Poor--?lhy isn ' t a straight bar affected by hes.ting ? 

Better-Why doesn ' t expansion o{ a straight be.r affect 
the welding of the b.ar? 

The questions should be so stimulating and challenging 

to the reader that he w111 want to find the information and 

solution to it . 

Good- If you had a bronze andiron to weld .. what kind 
o.f rod, flux. and flam~ would you use? 

Poor- What materials would be used to weld a bronze 
andiron? 

The arrangement of the questions and the problems should 

be logical and unifying . Eaeh question should lead naturally 

to the next and all should be centered around one topic , net 

a heterogeneous mixture . 

2 The hea.t does affect the bar but the expansion of t.i.'1.e bar 
does not affect the welding ainee it can expand 1n al.l 
directions without creating any strain . 
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There are many types of questions that possess those 

ehars.ete1"1st1es making it possible to give a variety to the 

assignment . The factual type question such as , "What is 

acetylene made .from?" has an important place, but the tend

ency 1s to overdo this kind because it is easier to prepnre . 

The comparison, judgment, classification and others bring 

1n tha necessity for obtaining information but go further 

and create the opportunity for real thinking. 

The .following 11st of types and examples of each will 

serve as illustrations for questions of various kinds: 

Comparison: How do welding and cutting torches differ? 
Compare tlle1r construction , operation, 
and care, 

Judgment : What size rod should be use-d for welding an 
automobile fender? 

cause: Why does metal expand when heat is applied? 

Effect: What may happen if a match is used to light 
the torch instead of the standard lighter? 
Why? 

Explanation: Explain the n,eoessi ty for proper c ooling 
and the be.st methods to use 1n cooling 
east iron .. 

Classification: List the welding rods that may be 
used on your job into groups accord
ing to size and use . 

Discuss.ion : Discuss the principles of oxyacetylene 
welding. 

Criticism: John,, another workman in your shop,. baa a 
practice of lighting the torch with a match. 
What ls wrong with that procedure? 

Relationship: What relationship is there between th& 
melting point and conduot1v1ty of a metal 
to its expansion? 
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Case Studies: This 1s one of the most important types 
o.f questions on assignments that w.s.y be 
used . The at.udy of technical 1n.forme.t1on 
ia necessary for the solution of the 
actual case study,. but it also requires 
a practical application o.f the theory 
to an 1.mag1nary but practical situation. 
It neeeesltates the use of some study, 
logical thinking, and judgment. 

Example: A i inch st.eel plate 1a brought 1n to have 
aix 2 - ineb holes out in it. The holes are 
to be evenly spa,ced 1n a circle with a 12• 
inch radius., Make a. drawing showing the 
po#1t1on of the holes. Give the size of tip~ 
proper pressure, and flame to use in cutting 
this matarial.3 

The selection of' questions ean only be ma-de after a 

complete trade analysis has been made . Even then it ls nec

essary to study thoroughly the subject for study to get a 

complete picture of the information available and pertinent. 

The statement of each individual question ahould receive 

careful thought and even then. through use, it will be nec

essary to elL"'line.te and chang-e many of' those prepared. 

Types of Assignment Sheets 

Althoug,."l the question and answer type of assignment 1a 

very oommon, there are many other forms that will give vari

ety to the related study e..nd will fit the d1ffarent subjects 

that arise. Any one procedure heoomes monotonous and to keep 

up the interest of the student the instructor or coordinator 

mu~t vary the methods of individual 1nstruct1on. 

3 Theodore Struck, Creative Teaching. Jo,hn Wiley and Sons, 
1938, Chapter IX. 
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The conference chart with varied forms has many ad

vantages over the assignment of questions to answer. This 

assignment is ba.sed on the forms used for group conferences.. 

The following will serve as an example: 

L1&ht1ng and Adjusting the Fla.me 

Fill 1n the chart below for the three types of :flames 

that are used in welding and cutting. Give th.e cl:iare.oter-

1st1cs of each type such as the sound, le.ngth, color, the 

proportions of gases to produce each, and tl1e uses. 

Type Proportion of Characteristics He-at Uses 
of Oxygen and 

Flame Acetylene Produced 

This type of assignment z:;1 ves a .fairly complete guide 

for study of some topics. does not take much time to prepare 

after the objeotives .for study are well in mind., and appeals 

to the student's interest. It will not cover a ll the in.for--
ms.tion desired for aome topics and must be supplemented by 

questions to cover miscellaneous information that cs.nnot be 

1nelu.eled in e. chart form. Tho head1rigs of the columns should 

be arranged in a logical soquenoe just ns you would your 

questions . 
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Trade classes at Dunwoody Inst1tue have ma.de effective 

use of this form for studying materials .,. tools.,, and supplies. 

A chart simil a r to this rrJAy be provided to cover such items 

as gloves ,. .rods , goggles ,. nux and other items. 

Item Deser1pt1on Use Sizes Cost Sources 

I 

The heading e.an be changed to fit various topics or a 

standard. form can be worked out to use for all mater1als , 

equipment., and supplies . 

An outline to guide the study and work of the student 

ia another variation that may be used occasionally. The change 

in proe.edure of study 1:s probably 1 ts only advantage over the 

other forms. Coordinators of Oklahoma b.a.ve prepared outlines 

of related information on the same sheet w1 th the outlines 

of the jobs .. . Re.ferenc&s are also given on the same sheet to 

assist the student 1n .finding the information. 

References : 

Example 

Block VII Welding 

Air Reduotion Sales Company pamphlets --Oklal-ioma City, Oklahoma 

Linde Air Products Company pamphlets - Tulsa, Oklahoma 



Unit A. Shrinking Fend.era 

Jobs: Information: 

1. App ly heat 

2. Hammer metal 

l . Types of tips 

2. . Types oi' flames 

3 . Pressure regulation 
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4. Safety in handling acetylene 

5. Use of goggles 

6 . Types of welding rods4 

Thia outline form 1a more of a llat of topics to be studied 

rather than an outline of individual topics. They may be broken 

down further to give a more complete guide for study . 

An outline similar to the following ean be prepared. that 

may be used for several different topics . This same outline is 

just as applicable to the weld1r1g of one metal a.s 1 t is another. 

outline of Study for Welding Various Metals 

l . Composition of metal 
2. Properties of the metal the welder shoul.d know 
3. Size and type head to use 
4 . Kind of rod to use 
5 . Type oi.' flux and method of applying it 
6 . Type of· flame and best method of applying it 
7. Preliminary treatment necessary 
8 . Procedure for welding 
9 . Annealing process 

10 . D1ff1cult1&s to be met 

The assignment may not be more than instruet1ons to read certain 

sections of a refarenee or to read information on a de.finite 

topic related to the present work on the job. However., the 

assigned reading will be accomplished more effectively if 

the instructions are written and the references , 

· 4 Floyd Rayes , Coordinator of Diversified Occupations, 
Anadarko, Oklahoma , Analysis of Body and Fender Work. 
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objeotives, and directions are given . In other words , the 

why, what 1 where, and how ot' the study should always be an 

essential part of any assignment. 

Se1eet1on of Reference Material 

The instructional material used as referenoes for the 

assignments have been selected from the manufacturers bul

letins and the books on the subject of welding by an ad-

visory eommittee of welders and the eoord1nator. The welding 

field has a fine supply of practical pamphlets on various 

phases ·or the work .. Th&.se may be secured from various ma.nu-

facturers, such as Linde Air Products Company, and A1r Reduc 

tion Sales Company, without cost .. 

This ma ter1al must be evaluated very carefully. The 

advisors from the trade assisted 1n the evalua.t1on of the 

aetual value of the material as related study. Other criteria 

considered in the selection weret the use of illustrations 

and diagrams to make the meaning clear; the type of print 

and ease of reading; the level of age for which 1t was written. 

organ1za tion of the 1nf orma tion to f1 t the uni ts of work,.5 

B. The Information Sheet 

One of the greatest handicaps in the widespread uae or 
assignment sheets is the lack of any universal reference 

book.a for various fields of work . The assignment sheet pre-

pared by one coordinator is difficult for another coordinator 

to use because he does not have the same references as those 

5 R. B. McHenry , Related Instruction, University of Florida, 
1939, P • 15. 



listed. The information sheet meets this problem by pro

viding t.rie information on the se..me sheet with th.e assignment . 

The information sheet must be brief, clear. and to the 

point . Because of their brevity they may lose much of the 

interest and meat of the subjeet. Most reference books , manu

facturer's bulletins and other material have more thorough 

information, more pictures, diagrams, and explanation than 

can be given economically 1n an information sheet. Too. the 

person preparing the information must know the subject even 

more thoroughly than t...~e one who prepares an assignment sheet. 

In many cases there are not enough references for the 

use of all students of the same occupation or subject. Ocoa

sionally there is vital information whieh cannot be obtained 

from any publications. There is also a possibility that the 

available information is too technical or too advanced for 

the student's use. '1.1hese situations create a need for sheets 

especially prepared to give information on t he particular 

top1e. These have commonly been ealled information sheets. 

Selvidge says. "As a matter of .fact , the preparation of infor

mation sheets consists largely 1n condensing pages of loosely 

stated facts and discussion 1nt.o a few sentences so clearly 

and simply stated that anyone ean understand thein,/•6 

A sample information sheet may be found in the instruc-

tion sheeta on welding (assignment number 16, steel specications). 

6 R~ w. Selvidge., Individual Instruction Sheets , Manuel Arts 
Press , 1926, p. 50 .. 
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This information has been prepared beeause the reference 

fro.m which it :ls taken is rather expensive just for the one 

topic and the 1nf'ormat1on can be given accuratel y in a small 

space . 

The 1n£orms.t1on should be followed by pertinent questions 

and problems to cheek the atudy of the information and under

standing of 1t . 

c . Oral Reports 

In order to give the student opportunity for practice 

L."1 oral expre.ssion of his ideas , oral reports should have a 

part 1n the study of technical in.formation .. Too much emphasis 

can be placed on the use of written work . The oral report 

gives not only the opport unity for sel f-expression , but pro

vides a relief from the monotony of" individual study . 

Al though the student ' s report in welding may not affect 

directly the other students in a Diversified oecupat1ona Pro

gram, the ben.e:fi t of such reports oeca.s1onally will help to 

familiarize the group with each 1ndiv1dual•s work and broaden 

their knowledge of business in general. 

At the beginning of the year., eaeh student may g1ve a 

general report including his place of business , his employer. 

type of work he doss , the hours of work, and some interesting 

facts concerning his job. L.ater, at :regular intervals , re

ports may be required on methods of weld1~, equipment , or 

special phases of the work of interest . 
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Trade journals and manufacturer• s bulletins , such as 

tho.se found 1n the bibliography, are good sources of material., 

The oral report is a good meth od of making use of this valu

able information and st1mulat1ng the study of new ideas . 

There is nothing we can do th.at is worth more to the young 

man going into the welding trade than to encourage the study 

of service bulletins and trade journals. An example of oral 

assignment is given in the student ' s manual, assignment 25 . 

n. Student Teacher Planning 

This mothod, begun by Kenneth Clark, woodwork and re-

l.a tad subjects teacher in the Fort Smith High School, is going 

through 1ts second year of experimentation and has proven 

to be an effective aid in teaching related 1nt'ormat1on. 

The procedure for the student to foll ow may be given 

1n outline form as f ollows: 

1. Make an analysis of the work Jobs 1n your occupa
tion or the particular phase of the occupation in 
which you are now working. 

2 . List the topics of 1nforwat1on related to each phase 
or the ooeupation or the spec1f1c unit on which you 
are now engaged. · 

3. Write up 1n detail the 1n£ormat1on rel.at~ to that 
W11 t that is of most concern to you at this time. 

4 .. Give the step by step procedure for doing the job. 

5 . Prepare a set of at least ten questions on the in
formation which you have obtained. These questions 
will be used later to test your knowledge or the 
information. 

s . On a separate sheet give the answers to the above 
questions . 
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Tho natural reaction of most coordinators will bet How 

can a sixteen year old boy follow such a procedure?" This 

1s a. logic.al and sensible criticism. Experience has shown 

that it takes around two weeks to prepare the boy or girl 

for th1s type of study , but this is not wasted time since 

the 1nd1v1duals are learning to analyze their own jobs• to 

see what is involved in their trade or oecupa.t1ons, to re 

alize a ne-ed for the a tudy v1hich they are doing. 

S1nee it is generally accepted that vocational train

ing, manipulative or informational, should be based on an 

analysis of the trade or occupation, we start there with our 

study of the procedure . It is much simpler for the first 

semester or first year to analyze ea.ch job or unit as th& 

boy progre.sses from one to the other .. Some phase of an oc

cupation represented 1n the group with Which all are partially 

familiar 1a listed on the blackboard after an explanation of 

t..11.e meaning and purpose or an analysis 1s g1 ven. Then the 

instructor ean begin as one would in a conference : "What 

are the jobs that the mechanic has to do to repair and service 

brakes?" He will soon have a fairly complete llat of jobs 

for th.at part of automotive service . Units from other occu

pations may be analyzed until an understanding is re.ached 

by all s tude,nts.. Schedule of processes and analyses ma.de in 

cooperation with employers and workmen may be made available 

to the students for reference. 

The same procedure can be followed for analyzing the in

formation essential for the job. An outline similar to the 

following will be an aid to the stu.dent in determining the 

topics for study; 
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During this preliminary period each student should be 

given an opportunity to go th.rough all the reference material 

that may :b.e.ve a. bearing upon his occupation to hel p him d-e

termlne the possible subjects and to indicate the sourees of' 

information . The student is forced to do some searching f'or 

information from reference books ., pamphlets, encyclopedia.a . 

e.nd even the empl oyer . 

Some t1me must also be spent in discussion of the dii"fer

ent types of queat1ons and the best methods of stating them. 

It is not necessar1 to know the names of all types even though 

objectives and semi- objective questions a r e commonly used. 

Af'ter this preliminary period 01" disouseion has been 

made, the students can be allowed to attempt a unit of work . 

The 1nstruct,or beeomes an advisor rather than a teacher or 

supervisor. assisting them with, the analysis of jobs and in

formation~ sources of information, and in preparation of ques 

tions . It seems advisable to reqw.re each student to check· ., 
w1t..1-i the instructor at the end of each step 1n the procedure 

espeeially for the f irst few weeks . It will be surprising 

how well the student can analyze his own job and informational 

neod.s after a few weeks . 

This method is not the eaaiest for the instruetor to use 

because it arouses so many questions that require his adv1ee . 

Students are not used to planning their work and thinking 

for themselves but the development of initiative. interest, 

resource.f'Ulness , and. real knowledge will pay for the efforts 

expended. 
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This plan, originated by Mr . Clark, is based on a com

bination of the .Philosophy of Vocational Education which 

!mpl1es that the 1natruct1on should be based on an analysis 

of the occupation and supplement the daily work, and on the 

principles of progressive education which imply that the in

struction should be determined by the student's 1nterest and 

should be a result of student planning directed by the teacher. 

Most of a l l , this plan meets the test o:f the four steps 

1n teaching . They nre : (1) preparation for the lesson, 

( 2 ) presentation of the new material, (3) a.ppl1cation of the 

new material by the student, and ( 4 ) testing to find whether 

he understands and can use it.7 

The question of time needed f or each unit cannot be an

swered definitely since the variation may r ange f r om one to 

five hours . In small communities with trainees 1n small 

establishments where the trainee cannot remain in one depart-

mentor phase of the ork for a definite period but is work

ing wherever the opportunity for experience may arise , it 

w111 be necessary to organize the work in ame.ller units. 

For example, the unit on bra.kea might be taken up from the 

standpoint of the type of brakes on ,1Vh1oh the work is be1ng 

done that day or into specific jobs as they arise ; such as, 

adjusting or re:f'1ll1ng with break fluid . 

7 
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Many other va.riatlons ms.y be made to fit particular 

eonmmni ties or oceupa.tions,. but the general principles ean 

be followed 1n any situation. 

The work report from La Porte ,. Indiana,. follows this 

idea in some respects although not as eomplete in the study 

of related information. 
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LA PORTE HIGH SCHOOL 

ta Po1~te , Indiana 

COOPERATIVE STUDENT'S WORK REPORT 

Report of _____________ for two weeks ____ 1 19 to 

Employed at Foreman --------~---------
K 1 n d of work done during the period: ( give approximate number 

of days on e~ch kind of work ) 

..... ""'"''':.,;. . .;,,, 
!, 

Description or work : (make sketches and glve size, materiiil, etc.) 

Bame of machines used: 

New tools or equipment used: 

Hours worked: M_TJ_T_F_S_ M_T_W~T_F_S_ Total hrs._ 

Have you an:, questions to a..sk., subjeets you would like discussed, 
or comments on your school or shop work? If' so. state them here. 

Signature of student o.K. 'd -------------~--------- -------------~--
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E . Visual Instruction 

}lo emphasis needs to be placed on the value of visual 

instruction .for any instructor realizes the 1mportanoe of 1.deas 

gained through the sense of aig..lit . It is known that approx

imately 75'% of our ideas are obtained 1n this way, that they 

are retained much longer, and a.re much c l earer. 

Some of the advantages of us.ing motion p1etures are: 

l. They gain close attent1on ot the students . 

2 . They ms.y be s l owed down or stopped to study detail . 

3 . Oral explanati ons given with tbem are ea.all y r e 
membered. 

4 . They require less time than a visit to industry to 
observe the activities which they show. 

5 . Important operations and processes are e-mphaa1.zed. a 

Only in the last f ew years have visual aids been prepared 

that might be used in vocational classes to any extent . There 

are many available charts , films , diagrams , and other visual 

aids for teaching 1nfo:rmiat1on related to welding . A 11st of 

free films is g iven as a supplement to the bibliography and . 
the other material is a part of the publications listed . 

Even with the use of viaual a1ds . the student will not 

benefit to the greatest extent unless he knows what to l ook 

for in a motion picture or ob.art . He al.so should understand 

that there is certain information he ie expect ed to r;et from 

t he study. 

a Gilbert G. Weaver, ~ha~ Organization~ Me.na13ement , The 
Hamilton Company, 1 3 , PP • 86, 87 . 
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topics with motion pie tures as the source fol' obtaining tt~ 

informat1on. The charts and diagrams are listed on specific 

assignment sheets as references.. Charts and diagrams also 

'!!JllY be posted on the bulletin board or used for making draw-

ings. One diagram was used this year 1'or a student 1n weld-

ing to copy, trace , and make blue prints for uae of other 

students . 

The following motion pictures are available without cost . 

They can b-e obtained from. the Technical Publicity Department, 

Linde Air Products Company, 206 East 42nd Street, New York, 

1n either 16 mm. or 35 mm. All but one are silent. The fol -

l owing SWlll!'.aries may assist the instructor 1n t.he selection 

of the films for the proper time .. Most of them are one reel 

taking about :fifteen minutes to each reel •. 

Ox.welcU.ng and Cutt1ng- -the Modern Method of Jo1n1n5 and 
Severing lite'tals . l6 mm:-Or 3'.5 mm .. , ! reeT; sifont. -
§tiidy o? e·qtilpment . Shows the internal construction and 
operating principles of low pressure type 01lind,.ers# 
regulators , torches , a.nd genera tors" by an1ma ted drawings . 

Weldin5 and Cµtt1!f w1 th Prest-O-Weld-16 mm. or 35 mm., 
silent., !'"ree!.udy of equipment. S1m1lar to the 
film above but deals with medium pressure types .. 

Welding and Cutting with Purox--16 mm. or 35 mm., silent, 
I reef. 'study of equipment. Shows the same pictures 
as the first two films but deals with balanced pressure 
type of equipment . 

Oxweld.ing and Cuttine in Production ( Part I) --16 mm. or 
35 mm. , silent, l reel:- Study of construction work with 
weldirtg prooesses. Shows fabrication of automobile 
bod.ie.s, steel grave vaults , e;&s refrigeration units ., 
e.irpiane fuselages, and aluminum fuel tanks . 

: 
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Oxweld1ng for Profit (Part I)--16 mm. or 35 mm~• silent, 
1 reel. Sindy o! methods In t..>ie s mall shop. Shows the 
repair of lawn mower wheel, automobile crankcase, stripped 
gears, a worn sh.aft, and. other similar jobs. 

Oxwe lding for Prof 1 t ( Part II) --16 mm.. or 35 mm." ail en t, 
I reel. Study 6? methods in 1ndu.str1al plants. Shows 
hard.facing of worn parts , welding of automo:b1le bodief}, 
welding pipe , cutting, methods with automatic machines 
ru:id the oxygen lance. 

~-Aeetyl.ene \ffeldlr:6 of Struetural Steel-16 mm .. or 
- mm. • ., s11ent,. t! rae!a. miows tne eons£ruction or a 
1arge factory entirely by welding processes.. Shows the 
welding operations 1n eonstruct1onoof the columns• 
girders , trusses, and actual erection of the building. 
Includes detail drawing of design features. 

The Proster-1tz Prooess-16 mm .. or 35 mm., silent, 2 reels. 
'snows me~hoda of fabrloa.tlon, cutting ,. repairing and bard
surf~o1ng. Interesting examples a.re given of each process. 

O:~-Aoetylf.lne Wald1ng and Cutt:ln5 for Re11_1r., Maintenance., 
an Produetlon-16 mm. or .!5 mm., sound,_ reeI. Weld-
Ing· ana processes " Shows welding of re.frigera ting uni ts, 
cabinets, and other pre)( uets, repair .of broken east-
iron parts, hard surfacing o.f broken machinery po..rt.s. 
Also shows tests fo~ determining the strength of welds . 

Ha~es Stell1t1n5 the Pl(?;W Share-..:1s mm .. or 35 mm., 
slant, I re.et.Hara sur?aclng.. Shows procedure for 
adding stellite to plow nharea • 

.. 



CHAPTER IV 

CORP.ELATION OF JOB AND SCHOOL TRAnrnm 

c. A. Prosser says , "It is. a sound rule of teaching 

th.at the best time to l earn anything 1s when you need 1 t . "· 1 

If the r-elated in.st.ruction is to be of practical value , 

it must have some direct and immediate appl 1oa.t1on on the. 

job. The direct relation of the study is determ1ned, of 

course , by the trade anal ysis but the correlation of the 

daily training on the job and in school 1a more difficult . 

One of the difficulties is caused from the .faet that 

the trainee cannot always start on one phase of tb.e j ob,. re

main t here for a definite period of time and then move 011 to 

another phase but he mu.st receive his training as the jobs 

eome into the shop . This means that the boy may be working 

on more than one type of job eaeh day . 

Tb.ere are also certain jobs which require considerable 

skill but l ittle teehnieal information. The boy must.,, there

f'ore , be studying some information in advance of his work at 

the particular time . 

Tho :fo11ow1ng methods have been used by various coordi• 

nators and they have met the problem with varying degrees of 

sueeoes: 

l C. A. . Prosser, Adult Education: The Evening Industrial 
School, The Century Company, ! 930., P• 223 . 
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l . Weekly or daily work reports to give the ph-ase or 
the work being learned and the problems on the job . 

2. Conferences with the employer to determine the phase 
of work being learned and the weaknesses or problems 
with which the school can assist the boy . 

3 . Parallel outlines of' the job and school training 
such as have been developed by the coordinators of 
Oklahoma . ( See p . 1'7) 

4.. Student- teacher analysis of the unit on which he ls 
working and the ralated in.format.ion .• (See p .. 2l.) 

5 . Trade analysis and progression sheet such as the 
one on the f ollow1ng page pre pared by P. T. Meilenry , 
former coordinator , Huntsville , Alabama . 
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TRADE ANALYSIS AND PHOORESSIOr1 SHEET 

Trade ~------~----~--
Type Job Job. La.bora t ory Related Study Cheek 

Uumbor Reeord Ref'erences 
-

I 
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From t..'le various meth ods 1n use a method was sour.ht 

that would combine the advantages of them all and would meet 

the difficulties mentioned . The combination analysis ,. work 

and study progress chart was the result . This form is not 

per.feet but llll.ly be changed to meet the desires or other coor

dinators if it has any merit . Each day the student puts a 

check in tho square opposite the particular phase of the 

·work which he did that day. In the column of related assign

ments the boy can find the number of the assignment or a.saign• 

ments which are partieularly related to that Job. When he 

has completed each assignment.,. the date of eompletion should 

be placed 1n the la.st column . 

If during the first week of the job training, the boy 

refills the generator on Monday and Saturday and assists with 

the equipment on the othe-r four days Ile will put che-ek marks 

in the first and sixth squares opposite that unit on Refill

ing Generator, and 1n the second, third ,, four~"i ,. and f ifth 

squares opposite Preparing Equipment . See s.ampl.e work and 

study progress ehart shown on page 40. The square.s are 

lined off in weeks, w1 th four weeks in each major square , and 

fou r weeks • periods . 

Thia chart will serve for four school months or prac

tically one semester . 

As the boy checks the jobs which he did, he finds that 

ho should be studying assignments one and two and rrom three 

to nine. If he starts on assignment one and completes 1t , 

the date is placed 1n the right hand col umn . 



This oh.art has several advantages tha t may overbs.lanee 

the apparent weaknesses in it . They are ; 

l. It is a simple method for the student to record 
his work experionoe . 

2 . It gives the coordinator . at a glance, the picture 
of the boy's work ,experiences over a period of 
four months and makes it easier for him to tell 
whether the student 1s getting the necessary varied 
experiences on the job . 

3 . It helps the .student to find the study rel ated to 
his da11.y ·work . 

4 . It becomes a pe:t~nent record showing the job and 
technical training that the student has received. 

5. By l eaving off the title of the jobs and the number 
or the related assignments •· the chart can be used 
for any occupation. 
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CHAPTER V 

WE!J)ING INSTRUCTION SHEE~S 

The twenty- six instruction sheets are the result and 

the appl1eat1on of the investigation o:f the method.a of teach

ing related l nforma.tion . They are baaed on the training out

line prepared 1n coope:ra t1on w1 th the advisers ft-om the trade 

and on the reference material selected with their guidance. 

Although these she-ets d.o not cover the related infor

mation entirely. an effort has been made to eover the funda

mental problems .. Several of the ins true tlon sheet-s may be 

used for more than one- topic.. The outl.ine form in assignment 

17, the student planned lesson 1n assignment 18, as well as 

the special reports, may be used for an-y number of topics . 

An attempt has .also been ma.de to prepare sheets illus

trating each method of teaching related in.formation. No one 

method is the best but a eompoa1te of all these methods will 

g1 ve variety and prevent mono,tony . 



4.2 

ASSIGNMENT I 

PRINCIPLES OF OXY- ACETILENE ~rELDING AND CUTTING 

REFERENCES 1 

Oxweld Instruction Manual,. by Linde Air .Products--pp. 3-6 . 

PROCEDURE : 

Read the references using the quest1ona to guide your study. 
Answer all questions neatly and completely . 

QUESit1 IONS: 

1. Whs. t are t.'-le two main pr1ne1p1es behind oxy-acetyle-ne 
welding? 

2 . What are three us.es of oxy-acetylene? 

3 . What is the d.11'.ferenee between fu.s1on welding and using 
a welding rod? 

4. What is usually the composition of the welding rod? 

5. Wltl.cll metals ean be bronz,e welded? Whyf 

6 . What is meant by hard facing? 

7 . What is used .for cutting metals? 

a. What treatment must be given the metal be.fore cutting ? 

9 . E.xpla.1n what happens to metal in the cutting process . 

10. Which 1s more eas11,- eut- wrought iron or oast iron? Why? 
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ASSIGNMENT 2 

CARE AND OPERATION OF GENERATORS 

REFERENCE3l 

l. oxweld Instrucation Manual by Linde Air Products-- pp .. 18., 19 . 
2 . Oxy-aoetylene elding by Potter- pp .. 5 - 7 . . 
3.. Install ation and Operation of oxy- acecylene Vlelding Equip

ment by Air Reduction Sales Company•- PP• 6 - 12 . 
4 . Saf'.ety in Hand.ling and Using Oxy...acetylene Equipment by 

Air Reduction Salos Company- p. 363. 
5 . Oxweld Acetylene C-ene1~a. tors by Linde Air Products Company. 

OBJEC TI VES : 

The acetylene genera.tor provides ga.a at a.ppro;x:imately halt 
tb.e cost of dissolved aoetylene. For this reason, many shop . 
provide their own generators . care of' the generator may be 
one of your earliest experiences on the Job . You should 
know the principles of oper-et1on and construction, the methods 
of gene.rating gas ., and the precautions to b& followed in 
working with the generator. 

PROCEDURE OP STUDY: 

Study the references list.ad above , keeping the objectives 1n 
mind. Answer in your own words the questions and problefflS 
in the following assignment . 

QJJESTIOUS : 

l . What materials are used .for producing acetyl ene? 
2 .. What proportion of material s shoul d be used? 
3 . How much aeetylene may be generated .from a pound o.f 

carbide? 
4. e~pa.re the l ow pressure and the high pressure generators 

as''~to oonstruetion., use , and operation. 
5 . Make a diagram of the generator you use and explain its 

construction. 
6 . List the precautions !or draining and re1'1lli11g generators 

and explain the necessity for the precautions .. 

APPLICATION : 

1 . Give the step by step procedure for draining and re
filling the generator. 

2 . Find the corroc t proportion for carbide for the fo l lowing 
quantities of water and the a.mount of acetylene that will 
be produoed6 using ll gal1ons of water to each pound of 
carbide : 

a . 132 gallons 
b . 10 gallons 

e. 50 gallons 
d . 25 gallons 



ASSIGNMENT 3 

CARE OF HOSE AND CYLINDERS 

REFERENCES i 

1. O.xweld Instruction Manual by Linde Air Produets--pp . ~-43 .. 
2.. Installation and operation of Oxy-aeetylene welding and 

Equipment by International Acetylene As.soeiation--pp. 
17-25. 

3.. Sa.fety in Handling and Using Oxy•aeetylene Equipment by 
Air Reduction Sales Company--pp. 353 - 356 .• 

4. Care of Oxygen Acetylene Cylinders by Alr Reduction Sales 
Company. 

OBJECTI VES : 

The knowledge of the proper care and handling of cylinders 
and the understanding of the gases contained in them 1.s a 
fundamental essential. for anyone working around acetylene 
equipment. Thia work aae1gnment should help you to get this 
1nformat1on and make your work safer for you and others. 1.rhe 
more you understand the materials you &1~e handl.ing• the better 
you can do your job. 

PROCEDURE OF STUDY: 

Study the references eoneerning the topie and the suggested 
ob jeoti ves. Work out thoroughly the following questions and 
problems . 

QUESTI01lS: 

l. How can the acetylene ho-se and cylinder be distinguished 
from the oxygen equipment? 

2. \'¥ha t is the purpose or tho safety fuse in the eyl1nder1 
3. How is the pressure on the acetylene cylinder deereas~d? 
4. Why is 1t necessary to decrease the pressure of acetylene 

in a cylinder? 
5 . What is the normal pressure of oxygen 1n the cylinder? 

Of aoety.leneT 
6 . What may be the result o:f improper handling of eylinde~s? 

Why? 
7 . How does heat af!'eet the content ot the cylinders? 

APPLIGATIO!J: 

1. From your study of the general principles of construction 
of cylinders and from your reading f1ll 1n a chart similar 
to the one below to cover the precautions for handling, 
storing, and use of cylinders. 

Precautions Need for Pre.cautions 
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ASSI GNMENT 4 

REGULATIOl! OF GASES 

REFERENCES: 

ox,- aceiilene Welding b y Po,tter, pp. 10- 12., 16. 
O.xweld ~struetion Minual by Linde Air Products Company, 

pp . !0- ts. 
!.nstallat1on and o1eratlon of !_eld1pg and Cutting Equipma~t 

by Ilr Reduct'. on Sa!es~ompany, pp . 26- 9S. 
Wel.ding and Cuttin~ Apparatus Instructions by Air Reducti on 

Sales Company,. pp. 1o-!2. 
Sai'eti in handli~ and Uslnj;j oy-aeet:§'ene Equipment b y Air 

&auction §a e"s'"1rompa.ny., pp. 364 ~6 . 
Three !!,! Ox.weld Regulators b y Linde Air Products Company . 

OBJECTI VES : 

This assignment is to direct your study of the r egulators 
and gauges used 1n regul.at1ng and measuri ng the oxygen and 
acetylene pressures.. You shoul d know t he purpose , kinds., 
oonatruotion , safety precautions. care and operation of the 
regul ators . 

PROCEDURE : 

With the aid of the instruction manuals and manufacturers 
catalogs . fill in a chart s1m11ar to the one below. Make 
your chart as nea t as possible and include all essential 
details . Attach drawinga to make y our explanations clear. 

eoessar 
Cost 
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ASS!G}1MEUT 5 

OP-~.RATOR•S CLOTHING 

REFERENCES : 

0%.wel.d Price List by Linde Air Products Company 
Welding and Cutting Apparatus Instructions by Air Reduction 

Sal.es Company, pp. 15-18. 
Installation and Operation of Oxy-aeetylene Equipment by 

Air Reduction Sales Company, p. 567 . 

OBJECTIVES: 

The purpose of this as.signment is to make a study of the 
cloth1ng suoh as gloves, goggles ., shoes; that the operator 
should use for his own protaetion. You should learn the types, 
sizes available , uses, approximate cost_. source of equipment, 
and eharacteristies o~ them. 

PROCEDURE: 

Go through the instruction 
formation suggested in the 
similar to the one below. 
1n deta.1la . 

manual.a and catalogs for the 1n
object1ves. Fill 1n a chart 
Make your chart neat and co.mpl.ete 

Name o 
Artie le 

ses C Appro - Snurces 
mate Cost 
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ASSIO?UfEMT 6 

ADJTJ8TING Tin~ FLAME 

REFEREUCES : 

Oxy-acetylsne Welding by Potter. pp .. . 17- 19 
Oxweld Instru.etion Manual by Linde Air Produ~ts, PP• 264'1 

QB.JEOTIVES t 

A mixture of acetylene and pure oxygen burns w1 th a ne-a.rlr 
oolorless flame. but there are several types of" f'lau.s ror 
di.f.ferent purpo.sea. You should. learn the typ~s of £lamest 
how to reeogru.ze them., and their use .. 

PROCEDURE OF' STUDY: 

Study the referenees, keeping those objectives in mind. 
Deaer:l.be the types or f lames and give their uses as requested 
1n the questions and ehart. 

QUESTIONS; 

l . What 1s acetylene made from? Hmrt 
2 . What 1e meant by a neutra11z1ng .flame? A reducing flame? 

An oxidizing flame? 
3. Fill in this ehart for neutralizing, reducing and 

earhonizing flames& 

ypes 
of 

Fla.me 

s 
of Ox- or Col.or and Shap 
lene Uses of' Flame 

ueat 
Produced 
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ASSIO?fMEMT 7 

USE OF JIGS AND CLAMPS 

REFERENCES : 

The Dea1gn of Jigs and Fixtures by Linde Air Products Company .. 
Oxy-acotylene Welding by Potter-- .Plh 1.19 .... J.22. 

OBJECTIVES : 

The use of Jigs and clamps for holding the Job in position 
for welding saves time and aids in making more aeeurate 
welds. You should know the uaos of Jigs and some of the 
types that may be used for various purposes • 

.PROCEDURE : 

Study the ref'ere.nees given above for the 1n!'ormat1on suggested 
by the ob jee t1 ves and ques t1onB.. Answer the qu&s t1ons 1n 
detail. Use dra.winga to illustrate t.he devices that may be used. 

Q,UE.STIONS: 

l. What a.re the purpos-es of jigs for welding? 
2 .. Give three advantages of the use of jigs. 
3. What is the dif.t'eranee between a jig and a elamp or !'ixture? 
4. What types or materials require el.amps? 
5. List 6 qu.al1t1es that jigs or clamps should possess. 

APPLICATIOlh 

l. Fill in a chart si.mi.lar to the one below for suoh types of 
jige and cl.amps a.a the O-olamp. the R-olamp.- angle iron, 
straps, and wedges. others that are mo-re suitable for 
your work ms.y be subst1tuteds 

ges 

2. Select the clamp or jig most suits.ble for the fol.lowing 
typ&s of Jobs: 
a. Brok.en render 
b. Two flat sheets of 1.igh.t steel 
c. She-et metal to be made into cylinder 
d. Holding vertical pieees 1n a framework. 



REFERENCES: 

ASSIGNMEN'l' 8 

WELDIUG RODS AND FLUXES 

Oxweld Welding Rod by Linde Air Products_ pages 3-15. 

OBJECTIVES : 

The under6tand1ng of the materials used in welding is of great 
importance in doing a good job. I.f you are to be a real welder. 
you should be able to select the rod that ts best suited for 
each job. This study of rods and .fluxes 1s to help you 1n 
the selection and use of various rods and fluxe.s for the 
different types of materials that may eome in. 

PROCEDURE ; 

Read the re!'ereneea using the questions to guide ycru:r study. 
Answer all questions and application neatly and completely. 

QUESTIOUS: 

l. What is the importance of a good rod for welding? 
2 .. What tests are applied to rods be.fore being approved? 
3. Name the three main types of welding rod.a .• 
4. What uses does the Bo. l steel rod have? 
5. What advantages. does it have over other rod.st D1-sadvantages? 
6.. What is the purpose of the manganese in the ste-el rod? 
7. What is the di.fferenee between the steel rod and the 

drawn iron rod? 
8. Give tho uses of the bronze rod. 
9 . Give the advantages of the bronze rod. 

10. For what purposes is the c~ro rod usedt 
11. For what purposes is the eaat iron rod used? 
12.. Why does the aluminum rod need. to harden s lo 17 .after 

melting! 
~. What is meant by a flux'? What is its purpose! 
14. Why are different fluxes used for various typea of metals'f 
15. Give the qualities of a good flux. 
16. \\'hat minerals are con ta.ined 1n the tl,uxos? 
17. What are oon:imon size.a of welding rods? 
lB. How are welding rods bought? 

APPLICATION: 

1. Give the rod which you think would be best for each of 
the following cases: 
a. ateel plates requiring great strength 
b ,. steel plates requiring less strengt."1 
e. automobile spring 
d. teeth of diP.1-)Cr on atee.m shovel 
e. cylinder blocks 
t. street ear rail.a 
g . castings (caat iron) 
h. aluminum castings 
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ASSIGNMENT 9 

WELDTIJG TORCH 

RSFERENCE3 t 

Safety Praet1ees for Insts.l.1ation of Oxy-acetylene Equipment 
by Air Reduction Sales Company, pp .. 31-34. 

Oxy-acetylene Welding by Potter. pp . '?-9, 16. 
Safety in Handling oxy-a.eetylene Equipment by Air Reduction Sa1es 

Company. PP • 360-365. 
Welding and Cutting Apparatus Instructions by Air Reduction 

Sales Company, PP• 8, 9 , 15,. 

OBJECTIVES: 

The welder should know the types of torches, the principles 
of' operation, sizes of ti1>s for various purposes, method of 
lighting and manipulation~ and the safety measures for hana. 
ling the torch .. 

PROCEDURE: 

Use the objectives and questions to guide your study of the 
refer,enees.. An.swer the questions in detail. Following the 
steps of logical thinking, give your solutions to the 
application. 

QUES'fIOl;S : 

1. What is the purpose of the torch or blowpipe? 
2,. Compa.re the low pressure and medium pressure weld

ing torehes. 
3. Make a drawing of the t7pe torch used in your shop. 

Label each part and explain the principles of 
operation and construction. 

4. Compare th.e welding toreh and the cutting torch. 
5. What is the proport1.on of oxygen and acetylene used 

1n the welding torch? the e1.1tt1ng toreh? 
6. In what size$ can tips be obtained! 
7. Why is it important to use the right s1.ze tip? 
s. What is the basis .for the selection of the t1pt 
9. Explain tho procedure of lighting the torch. 

10. List f':!ve important precautions for the care and use 
of the torch and give the reason for the precaution. 

11. Oiv,e the procedure for connecting tho torch and the t'-P• 

APPLICATION : 

1. Select the proper size tip~ the eorreot pressure, 
and f'igure the amount of gas used for the fol.lowing jobs: 
{Time 30 minutes for each job) 

a. Car fender 
b. Car bumper 
e .• 2 inch n-on rod 

2. 01 ve the procedure for welding two flat pieces of i 
ino.."'1 iron. Inelude the sizes of tip'" 1nstalla.t1on of 
tip,. lighting and manipulation of torch. 
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ASSIG!nfilNT 10 

PROPERTIES OF METAL 

REFERENCES: 

Metallurgy by Jong.son,, Deane, and Gregg--pp,. 2-15 
Procedure Handbook of Arc Welding-p. 99 
Oxy-acetylene Welding by Reaveavge Potter--pp . 27-29 

OBJECTIVES : 

A knowledge of the proper ties or different metals is necessary 
for a welder 1n order for him to know how to weld each one 
properly. This assignment is to help you 1n studying the 
properties of various metals and the problems ar1s1ng with eaeh. 

PROCEDURE : 

Study the reference using the questions to guide your reading. 
Ans er all que_stiona completely and f'ill out the chart under 
applications aa directed. 

QUESTIONS: 

1. Define the following terms: ox.1d.ation, tensile strength, 
solubility, malleability, brittleness. oonduot1v1ty, 
melting point. 

2. Explain how each of the factors in number 1 affect tl~e 
weld.ability of metals. 

3. How may weaknesses in each of the factors in number 1 
be el1m.1nated or eor.rected'? 

4. Why does low carbon steel need a flux when being welded! 
5. How does the carbon context of steel affect its welde.b111ty? 
6. How may a steel with aluminum alloy be welded successfully? 

APPLICATION : 

Fill in the chart similar to tb.o one below for each or t hese 
metals: stainless steel., manganese steel,, high carbon steel, 
cast iron,. steel castings , malleable iron, wrought iron, 
forgings, copper,. brass,. alumim.un. 

Example : 
Manganese 
steel 

0 

tough, hardens 12% to 14% 
when eold, high ?!le.nganese 
resistence to abrasion 5~ to 1.25% 
and shock~ rock Carbon 
crushers , ste&m 
shovel buckets 
railroad crossings 

a. use aa.me metal 
for rod 

b. cool 1n air 
c. grind off all rust 
d. Pl ace weld 

in pods 
e. ball peen pod 

while welting 
f. use low heat 

as possible 
g . give metal time 

to cool between 
beads 



ASSIGNMENT 11 

METAL ALLOYS 

REFERENCES : 

Metallur~ by Johnson , Deane and Gregg-p. 40 
~onsumer ~oods by Richard Seigler--pp. :542-347 

OBJECTIVES: 
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All metals contain a certa in amount of another metal, an 
alloy that give to the o.riginal oerta1n eharacter1st1cs .• 
You should become familiar with the alloys and the metals 
produced with them~ and the properties. that the alloys give. 

PROCEDURE FOR STUDY: 

Study the reference with those objectives in nund. Describe 
the alloys listed using the questions and chart to guide 
your description. 

QUEST I OMS : 

l. What is the purpose of e.lloys? 
2. Fill in a chart similar to the one below for z1no, nickel, 

manganese, chromium, magnesium. vane.d!um, silicon , tungsten. 

Alloy Source Metal used with Q,ual1t1es produced 
as an alloy 



ASSIONMENT 12 

PRE - REA TING 

REFEffii:}1CES : 

Qy-AeEttylene Welding by Potter-pp. 27-35 

OBJECTIVES: 

The e.f!ect of expansion and contraction on metals is of great 
importance to the welder. It is impossible to produce satis
factory repairs unl.ess he knows the principles or expansion 
and eontraetion.- the amount usual for different metals,. the 
results of 1 t., and the methods of handling. 

PROCEDURE : 

Study the reference to find the in.formation suggested 1.n the 
objectives. Answer the questions and application 1n detail., 

QUESTIONS : 

1. Why is it important to know the melting point of metals? 
2. What e:ffeets do the melting point and conductivity of 

m-etals have upon expansion.,. Give eX1.1mple. 
3 . What is meant by the eoef'ficient of expansion? 
4.. Compare the expansion or some or the common metals? 
5. Wh.a t causes expansion of metals? 
6., W'.b.at 1s the efftle.t of contractions and e-xpans1ons on metals? 
7. How ean contraction a.nd expansion be handled to prevent 

warping and .cracking? Give three methods. 
8 . Why isn't a straight bar affected by contraction and 

expansion? 
9 . What are three reasons for pre-heating? 

10. Row hot should the pre-heated metal be? 
11. What means may be used fer pre-heating? Give the ad

vantages and diaadvantagas of each-. 

APPLICATION : 

1. G1 ve the method th.at you would use in these eases to pro
vent poor results from improper expansion and contraotion: 

a. Straight steel rod. 
· b. Two pieces of .shs&t aluminum. 
e. Cracked cylinder. 
d. cast iron stove grate. 

2. Give the procedure and contraction in welding a broken 
cast iron flywheal. 



ASSIGNMENT 13 

IRON AND STEEL 

REFERENCES : 

l{etallurgz by Johnson, Deane, and Gregg--pp. 48-50, l2S-l41 

OBJECTIVES: 

Iron and steel a.re two of the mo.et common metals with which 
the welder must work. You should become aequa1nted with the 
differences 1n the many kinds, their uses, and the alloys 
that make each different. 

PROCEDURE OF STUDY : 

After studying the referenee, describe t he various kinds of 
iron and steel aeeording to the questions and chart below. 

QUESTIOlfS t 

l. What is the importance and effect of carbon in iron and 
steel? 

2. Fill in the ohs.rt below tor each of the kinds of iron 
and steel: 

Kind ot Metal Amount of carbon Other A.lloys Q.ualit1es 

. 

I 

I 

I 

Uses 
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ASSIGNMENT 14 

WELDII?G CAST IRON 

REFERENCES : 

e-aeetzl$nG Viel~ by Potter-pp. 59 to 66 
-£ '.Process Sliou~e Used, by Air Reduction Sales Company, 

- PP• S-10. - -

OBJEC TIV~S : 

Cast iron is so different from other metala 1n i ta properties 
and is so d1ff ieul t to handle th.at 1 t 1s important to make a 
separate study .of its problems . You should know the qualities 
of cast 1ron,. prop.er rods, fluxes., and fl.ame to be used, the 
special heat treatment for this metal, and other problems in 
the use of the torch.. 

PROCEDURE : 

Study the reference with those objectives in mind . Answer 
in detail the questions and applicat1o,n . 

QUESTIONS: 

l. What properties of' ca.at iron make it different from other 
metals? List at least four. 

2. Why is expansion and contraction a greater problem with 
east iron than other meta.la? 

3. Row can the strain from excessive contraction and ex-
pansion be prevented? 

4. Describe the best type of rod for welding cast iron. 
5. Why is a flux especially neeessary 1n welding cast iron! 
6. How should the flux be appl.ied to produce the beat results? 
7. Ylha t preliminary prep.are. t1on should be g1 ven the metal? 
8. 'Wl:lat procedure should be used in vertioal welding of 

castings? 
9. Describe the proper manipula t1on of the torch for cast 

iron welding. 
10. How can blow.holes be removed! 
11. Wby should the weld be cleaned as soon as possible. What 

method of ele:an1ng ahould be used? 
12. Explain the necessity for proper cooling and the beat 

method.a to use in cooling east iron . 

APPLICATION : 

1.. List several objects made of cast iron that may come 
into your shop for welding . 

2. Select one of the most recent jobs of welding cast iron 
which you have had and give the rod, type o~ weld, flame., 
method of pre-heating and after treatment the.t should be 
used . 



ASSIGNME?tT 15 

S.A.E. STE.EL SPECIFICATIONS 

REFERENCE: 

Jletallursz by Johnson# Deane, Gregg,--PP• 127, 128. 

OBJECTIVES: 
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The Sooiety of Automotive Engineers (S.A.E.) has adopted a 
numerieal system .for describing and identifying grades o.f 
stee1. The steel 18 described by .four numbers and d&ser1p
t1ons on drawings, pureha.ae orders or othera may have only 
these numbers to give the s.pee1.f1cat1ons. The following 
paragraphs will e;l!.:plain the system and give the meani.ng 
of different numbers. 

The first number gives the alloy that is contained in the 
steel. The second number gives the per cent of the a.1107 
a.nd the last two munbers give the approximate per eent of 
carbon contained in the metal. Example SAE2640--'!'h& 2 stands 
for nickel. the 5 for 5~ nlekel# and the 40 for 4~ carbon. 
All steels contain carbon but those th.e..t have no other alloy 
are oe.lled "earbon teels.• Thus,, S.A.E.10&> means: (10) 
carbon., (O) no other alloy,- (30) 3~ carbon 1n the steel. 

The numbers for different alloys of steel are: (1) carbon~ 
(2) nickel, (3) nickel-chromium, (4) molybdenum# (5) chr um, 
(6) chromium-vanadium, (7) tungsten, (9) s111con-mange.n"EJse .• 

PROCEDURE: 

From the information s.'bove and .from any available references 
answer the follow_!ng questions and application. 

QUESTIOMS: 

1. What does s .A .E. meant 
2.. How are speo1.f1oa tio-na of st-eel commonly g1venY 
3. What does the first number represent? the secondt the 

third and fourth 1 
4 .. What element 1a alwe.ra found in ste-el? 

APPLICATION: 

Give the meaning or description of the following steels: 

a.. 4310 
b. 1050 
o. 2630 

d. 92?0 
e. 5820 
t. 3460 

g . 6140 
h. 7290 
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ASSIGNMENT 16 

TYPES OF' JOINTS 

REFERENCES t 

Oit-ao.etilene Welding by Potter-pp. 43-62. 
\le"d1ngns'&ruot1on• and Standards by United States Steel 

dorpore.tlon--pp.~-m. 

OBJECTIVES: 

The wEilder should know the type of welds or joints to use . 
with d1.fferent thicknesses and kinds of metal.,. and different 
shapes in ordar to weld sat1sfactor1ly. Tb.is assignment . 
gives you a study of the types or joints, the uses of each. 
the advantages of each, and the methods of' preparing them. 

PROCEDURE: 

Fill in a chart similar to the one below for the following 
types of joints: lap. butt, .flange, and edge,. eorner and 
tee. Make your eh.art neat and ·compl.ete 1n details . Use 
drawings to illustrate. 

Type of Joint Uses Advantages or 
Disadvantages 

Methods of Making 
( Us·e Dre.wings ) 
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ASSIG1lME1lT 17 

WELDING STEEL 

REFERENCES: 

~-aoetzl-one Weldi~ by Potter--pp. 37-56 
~t :Process 'slioii!d e Used by Air Reduction Sales Company
- PP· n-is. - · 
OBJECTIVES : 

The welding of steel i.s one of the most eonm on li:l.nd o.ppe.rently 
simple types of we.lding job. However,. 1t aetual.ly 1s a 
dit'ficult job to give the streng th and servioe that le nee
es.sary for such eases as automobile frames , compression tahks,. 
and structural work. You should learn the properties ot' t his 
metal, the s1z.e o! rod, and the tip, the proper t ype of flame 
and joint and methods of heat treatment to be used . 

PROCEDURE : 

Study the referenoes keeping the objectives in mind. Answer 
thoroughly the questions and solve the &.ppl1ce.t1ons on the 
basis of the information obtained . 

Q.UESTI Ol'IS : 

l. Wha t is the rel.s.t1ve expansion of steel to other metals? 
2. Wha t is the importance of selecting a rod aecording to 

the thickness: of the metal? 
3. What type of flame should be used 1n welding steel? 

Why? 
4.. Compare the .methods of heat treatment whleh may be used 

for weld.ing steel as to proce·dure and results. 

APPLICATI ON I 

Use the outline below to g ive the neee,ss&1~y information for 
the type or types of jobs on wh1oh you work. This ou tli.ne 
may be used tor anyone or all types of steel welding such 
as l!ght and heavy sheet steel .. steel o st!ngs, and stain
less steel or may be oons!d&red from the objeet to be welded. 
s11eh as drums and tanks, light ateel racks. fenders , bumpers,, 
pipes, axles# etc. 

TYPE OF MATERIAL OR OBJECT TO BE YIELDED 
a. Thickness or size. 
b. Composition. 
c. Qualities of ma ter1al .• 
d. Size of rod and t1p to be used. 
e. Type o:!' flame. 
f. Type of weld and joint to be used. 
g . Preliminary t .reatment such as beveling , ehamfer!ng.

taeking, pre-heating. 
h. Applies. tion of toroh. 
1. After treatment including cooling , cleaning , an.d 

grinding. 
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ASSIGNMENT 18 

ALUMIItUM WELDI NG 

REF'ERENCE : 

~-aoet~lene Weldine by Potter--pp. 91- 95. 
urreni raetices tor Weldins Aluminum by Linde Air Reduction 

Company .. 
Welding Alwninum by Aluminum Company of America.. 
Wliit Process should Be Used by Air Reduction Sal.es Company., 
- PP• :'5, 4 . - -

OBJECTIVES: 

You have studied several phases of t he principles of welding 
as d1reeted by the instructions and questions . These ha.v-e 
been given to guide your study of the principles of each 
topic. All related 1nstruet1on is based on an analysis of 
the occupe.tJ.on and should be studied at the t1me that you 
can use the information 1n your work. If you have notieed, 
the assignments previou.s to this are tied up with some 
.apee1f1c type o:t job. B7 now., you should be able to ana
lyze some part of your work to determine the 1n1"ormation 
rela ted to that particular type of job and be able to find 
that information. It ls important that you learn to uae 
your own i nitiative in selecting the information to read and 
study because you will be thrown on your own responsibility 
very largely after you a re out o.f school. 

PROCEDURE : 

1. Lia t the jobs tha t are to be done in this phase of your 
work . 

2.. Li.st the topics of information that a.re related to this 
phase of your work as indicated by your 11st of jobs. 
You should consider the study of materials. equipment., 
sa.fety precautions- technical te.rms ., mathematics, science 
pr1ne1ples 1 methods, and proosdures for doing the work. 

3 . Study available references for the topics which you have 
listed. Write u p 1n detail the 1nforma tion concerning 
the topics . 

4 . Prepare a set of at least ten questions on the information 
4 . which you hllve wr1 tten. These questions will be used 

later to ehe·ek your understanding or the information. 
5. On a separate sheet of paper prepare a key or set of 

answers to the questions. 

This 1s your job and the instructor is serving only as an 
adviser . Check w1 th him at ti..""'le end of each step for any 
suggestions he may have . If this works satisfactorily and 
if you like t..11.is procedure., you may use 1t with other unita 
or your own selection. 
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ASSIGNMENT 19 

COPPER, BRJ~ss , A?m SROMZE WELDING 

~ - aoetz~enG Weld1ni by Potter--pp. 95- 98 • 
. t Process Shoula .· e Used by Linde Air Produota Company, 
. pp. S-s. · -

OxweldinG Br aas !!!!, Bronze by Linde Air :Products Company. · 

OBJECTIVES : 

Copper and its alloys are not the most eommon metals to be 
welded,, but because of their peculiar properties, the ·1elde:r 
should know those,. the equipment, and procedures to use to 
obtain the best results . 

PROCEDURE : 

Study the references using the objectives and the mttline to 
gu1de your study... Use the fol.lowing outline to Trrite up the 
in.formation eoneerning eit..11.er of the three metals . Give the 
reasons for the in.formation wherever possible .. Answer care
fully the situations in the app lication . 

OnTLIJE : 

l. Compos1 tion of the metal 
2 . Properties the welder should know 
3. S1ze and type ho d 
4 . Kind of rod to use 
5 . Type of flux and 1nethod of appl ication 
6 . Type of f 1 rune and be.st method of applying it 
7 . Preliminary treatment necessary 
a. Procedure for welding 
9 . Anne&l1ng process to be used 

10. Difficulties to be met 

APPLICATION' : 

1. Give the type rod., flame , head ., and met.l-iod.s for welding 
a light copper tubing . 

2 . If you have a bronze and.iron to weld, what kind of rod, 
flame , f lux,. and meth.Od of welding ould you use? 

3.. Explain the procedure , type of weld,. and lllS.terial you 
woul d usa for welding a 178 ine brass pipe . 

4. Find the cost of w.sl ding bras a piping that took 30 minutes 
time ., 28 cubic feet of oxygen., lt thirty-six inch welding 
rod.a, and 25 oubic feet of acetylene . Use local prices 
on mater1tl and labor. 



ASSIGNMr.:uT 20 

BRAZING 

RJ~]?1-:P.EIJCb:S :. 

Ox.y-ucetylene Weldin_g by Potter--pp . 7?- 80 now to tlronze- Weld by L1.nde Air .Produots Company 
~9~-Weld.ing of Cast~ Boilers by Linde Air Products 

Company 

OBJECTIVES : 
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Bra.zing or bronze - welding is one of the col?'..mon typt"lS of jobs 
o.f the welder because lt is faster and less expensive than 
other methods . You should knov, which meta.ls and objects can 
be brazed,. the .mE't tertal and equipment to use ~ the me thods of 
best treatment , and after treatment . 

I>R OCEDURE ; 

study the rof'erences with the objectives in mind. Try to remem
ber some bra.z:J.ng job which you have observed and apply the in
formation to your work . Answer the questions and answer 1n 
detail . 

QUESTIONS : 

l. What is meant by bronze- welding? 
2 . List the metals which can and cannot be bronze- welded. 
3 . Compare the bronze- welding process with the fu3 ion method 

of' weldlnB • 
4 . \Vb.at io the bronze-weldin6 rod w.ade of? What are its 

qualities? 
5 . Vv1hy ls bronze- ,~elding not usable for welding whore there 

is very mue.'l-i strain or heat•, 
6 . Wh.y is 1 t important t 0 clean t he metal thoroughly? V!hat 

methods may ba used? 
7 . Which type of f l ame should. be used for bronzo .. wold-ng? Vih1.y? 
8 . Wl1y is it necessary t o do Just the prO.[)Or amount of pre

heating? How is this done? 
9 .. What is the import&nco of proper tinnlng the metal to be 

welded? 
10. How :ts the tinning ~1rocess dor1e? 

A?PLICA TI OM : 

1 . S o r t b1e followi.ng into two columns . Under one colurm l ist 
those you would bronze- weld and under t,.'1.e other lis t those 
y ou would use standard m.etl1od of welding . Give your reason 
f'or method used in each cs.se . 

n . worn shaft e . broken cr.r frame 
b . cracked compression tank f . cracked engine head 
c . broken stove erate g . cracked fender 
d .. era.eked east iron wash pot h . aluminum cylinders 

2 . Select one of the type jobs abovo which may be bronze- welded 
or one of your own choice and give procedure for welding . 



ASSIGNMENT 21 

HARD SURFACING 

REFERENCES : 

O!J:-aeealene weldi! by Potter--pp. 80-S4 
'llaz.!!eS S:e!lltlea eari~ ~urfaees by Haynes Stellite Company 
Stee1 Itaiit Pacln~ l'roceu.ro '6y Linde Air Products Company 
Plama Mardenlng y l!r ffeduoti.on Sales Company 

OBJECTIVES : 

Hard surfacing has grown to great impo~tance during the last 
few years be·c.auae worn parts ean be rebuilt at little expense 
to g1 ve longer service than new ones. You should know the 
uses of hard surfacing. tho procedures and equipment to use, 
the preliminary and after treatment needed. to give best re
sults. 

PROCEDURE : 

Study the references 11s ted to obtain the in.forms. tion sug
gested in the objectives s.nd the questions. Answer t he 
questions and application as directed. 

QUESTIOMS: 

l. What 1s meant by hard surfae1n:, 
2. List ten uses of the hard surtaelng process? 
3. What mets.ls ean be· hard surfaced sati,sf'aotorily? 
4 . What preliminary treatmen.t should be given the metal to 

be hard surfaced'! 
5. What type o!'.flame should be used in re-surfacing? Ynq? 
6. What type of rod should be used? 
7. How muoh he.at treatment should be given the pa.rent metal? 
a. What treatment should be done a..fter the hard sur.faelng 

has be@n applied? 
9. Haw may the after trea tmsnt be don-e? 

APPLICA 1:l'ION : 

1. Give three points th.at may be used in sel.ling a customer 
on a hard surfacing job. 

2.. Give the procedure for applying a hard surface to so.me 
job which may come into your shop. 
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AS3IGNUEl!T 22 

CUTTING 

REFERENCES: 

oxzacettlene Welding by Potter--pp. 99-105 
Gas l;ut~ln~ of §t;ruetura l Steel by Linde A1r Products Company 
'PriventlntS Yi!e!'dliig ~ c'uttlhg Fir-es by Air Reduot1on Sales 

Company 
Weld1~ ~ Cutti~ Appars.tua Instructions by Air Reduction 

ales Company-pp. 2'1 ... !3. 

OBJECTIVES: 

The oxy-acetylene cutting proeesa 1s very common 1n repair 
shops. automobilo repairing, and construction work. You 
should learn the principles of cutting, metal.s that can be 
cut, use of the cutting toreh, and procedure for cutting. 

PROCEDURE : 

Read the references for the information suggeated in the ob
jectives. Answer the questions and applieation thor~ugh.ly. 

QUESTIOHS t 

l. Explain the pr-0cess or prinoiple i nv olved 1n eutting . 
2~ What. metals can easily be 0ut \"lith t he torch? Which ones 

cannot? Why? 
3. Compare t h e cutting and w0ld1ng torehe.s .. 
4. Give the necessary care of the welding toreh. 
5. Why is 1t important to obtain the pr-oper pressure of' oxygen? 
6. Give the procedure for lighting the cu·tting torch. 
7. Why is it $0 importan t to be ca.retu.l. or fires wh.en cutting 

meta1 with the toreht 
s. Give the procedure for cutting m·etal with the torch. 
9.., Why should dirty or ru.sty metal be cleaned before cutting? 

10. What det~rm.1nes the size tip to be used? 
11. Describe the elothing that the operator should u.se in cutting. 

APPLICATIO?h 

1. Name throe uses of the cutting toroh in your place of business. 
2. Give five preeautions to i'ollow when using the eutt1ng torch .• 
3. U you have a li- st-eel rod to cut~ whs.t size tip would you 

use? Uow much pressure-! Give t he procedure for cutting. 
4. Give the s1ae tip,, amount of pressure , and prooodure !'or 

cutti ng size 2" holes in a i" steel plo.te. The holes are 
to be spaced in a c 1rol& with a 12" radius . Use drawings .. 



REFERENCES: 

ASSIGNMENT 23 

LEADI UG AliD S OLDERI ?iG 
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Oxz•acetllene . Wel<J+n~ by Pott.er-- pp. 84 , 85 
Exper~ se!deriPS by e Stanley Works 
Uanual of Brz and _Fender Repair Work by The Stanley Works 
trow ,.!2 tfse andy !li!ver §olaero by A!r Reduction Sales Company 

OBJECTI VES : 

The ability to solder is necessary to the body mechanic and is 
a common type of job involving the welding torch. You shoul d 
lmow t he materials and t..'l:e methods that are used as well s.s 
the purpose of soldering . 

PROCEDURE : 

Read the references using the objectives and questions as a 
guide .. Answer the question s 1n detail . Keeping 1n mind the 
1nforma t1on learned and the steps of thinking; give your 
solution to the application . 

QUESTIONS l 

1. Wha t 1s the purpose of soldering bodies? 
2 -. Why is 1 t important to cl ear the surface thoroughly'l 
3. Compare the sol dering process with welding . 
4. How may the cleaning of' the metal be done? 
5. D&scribe the method of tinning the metal? 
6 . What is the purpose of a flux? What f luxes may be used? 
7. Expla.1n the proeedure for applying the solder . 
a. What mate.rials are used 1n making the solder? Wha t 

charaeter1st1cs does the solder have that ai'f$ets its use? 
9. Row much heat shQttld be appli.ed to the metal? to the sol der, 

A PPLICNrr ON ' 

l. Describe your method of applying solder to the rear panel 
of an automobile . 

2 . Give the solder$ flux., and procedure for soldering a 
gutter pipe of galvanized iron . 
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ASSI GN!.tENT 24 

FIGURING PRICES 

REFERSNCES : 

How to F1i sure Oxwel ding and Cut Lin~i Costs by Linde Air 
- - Proouets Company - --
~ -a cetylene Weldin~ by Potter- - pp . 123- 125 
Pr ce 1Is£s ani cafa ogs 

OBJECTIVES : 

If the wel der is to receive a fair prof it for his w0rk, he 
shoul d be abl e to figure the cont of the materials and labor 
for each job . No mntter how I'!'!Uch work he does . he c~nnot stay 
in ~usiness if' ce does not clear sot ething on his work . Ex
perience is the best baais for e.::tina. ting but you can get 1n
fortmtion on measuring gas , cost of' materlal.s :1 such as rods 
and flu..ic , and approximat e time f or various jobs . 

PROCEDURE : 

IP ill in u cha.rt simi l a r to the onas be l ow for acetylene ., 
oxycen :1 rods • and l abor f or va rious types of r:10 tal . Use local 
prices 1f possibl e . In the sec ond chart, select five jobo and 
give tho amount and coat for ea.ch item. 

r . 
Ite~ of Suppliea , 
Equ:tpment or Labor 

Exanple : 
1. Oxygen 

II. 

.Me t h od. of' Measurement Approxi
mate Cost 

cubic feet or number 
of cylinders . Cubic 
feet deterL.11.nec. b y 
readlng on reculatcr 
at beg in.~ins and 
clone of J ()b . 

Source 

Linde Air .Pro
ducts Co!!l,Pl'il-ny , 
!iew York . 
Air Reduction 
Sa. l e s Company , 
New York, 
Co:npressure 
Industrial 
Local sources 

Thickness and Ti.-ue Required Acetylene O.r..ygen Rods 1:'otal Cost 
Len~t h of Metal 



ASSIGNME:{T 25 

ORAL REPORT ON MODEffil PRACTICES 

REF:J IDlCES : 

oxy-ace tylene Tips (ar.cy recent issue) 
Iron Age 
Uanu~acturer's Bulletins 

OBJECTIVES : 

66 

It 1s neeessary that the suoces.aful welder keep up- to-date 
with new ideas and practices just as it 1s for the manager 
or a store, a doetor, or a lawyer . Thi.s assignment will 
give you an opportunity to read some recent s.rti.cle 1n one 
of the trade journals or publications and pass your reading 
on to other members of the ~oup ,. 

PROCEDURE : 

Select some article from. one of the recent trade journals 
or bulletins tha t is of special interest to your work and 
may have general interest to the group. These journals 
o.ontaL.1 articles on aueh topics as n.aw materials and th~ir 
uses , a ew methods ot repairing~ new equipment , and new 
ideas on the operation of the shop. Make enough notes on 
the articl.e that you will be a.bl.e to r-emember whnt you are 
to say. 
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ASSIGllMENT 26 

ORAL JOB REPORT 

REFERENCES : 

See bibliography 

OBJECTIVES: 

Most of your study has been 1nd1v1dual and written work. You 
should have an opportun1 ty to express yourself before a group 
to develop t hat ability and to inform other members of the 
group of your work. This is a cha.nee for you to get other 
members of the group acquainted with your servioe. 

PROCEDURE : 

Select some job which you have worked on that may be or 
particular interest. Go through the references on that 
particular type of job for further 1nt'orma tlon. \Vri ta up 
your notes or an outlS.ne for t he report. Notify the 1n
struotor when you are ready to g ive your report to the elass. 
Be sure that you have eVi)eything well in mind before you 
start and that you are able to answer any questions they 
may ask. Avoid using too many "ands*" 11 wells,'' and "uhs.-" 

Your report should 1nelude such points a .s the description 
of the Job, the materials and procedures us.ed, other po Sible 
procedures or methods , any principles involved 1n the job,: 
di.f f teul ties which you had, short euts used, s.nd the results 
obtained. 



CHAPTER VI 

COr!CLUSIOi1 
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As was stated in the introdu-0tion, the purpose of this 

study 1s, (1) to determine the 1ni'ormation needed by trainees 

in the welding trade, ( 2) to selee t the references and oth,er 

inst1"tlctional material conta.inlng that information, (3) to 

orgo.nize the instruotion in a l.oglaal., interesting, and sys

tematic manner , (4) to learn the methods being used in teach

ing related 1nformationJ' (5}., to make recommendation and ap

plication or these methods to the welding ts;-ade, ( 6 ) s.nd to 

corr-elate t~ e instruction in school as olos.ely as possible 

with the Job training. 

An effort has been mElde to meet the.se objectives as far 

as poosible . A welding analysis was made with the advisers 

in the welding trade to determine the information needed by 

trainees. This analysis is given and discussed in Chapter 

II . With the assistance of advisers. 1-eference books, bul

letins. ., charts.,, and zt1otion pictures were selected that would 

give the needed information and would be in harmony vlith the 

criteria UiH:td for evaluative ins t11Uo tional material. 'l'he 

outline of informs. tion was then organiz,ed in a saquemce ac

cording to learning difficulty .and to the order experienced 

on the job. The latter- order will genera.11y be used when 

these two procedures are 1n conflict. 
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The next procedure was to learn what methods were being 

used to teach d~rect related information in all oecupa tions. 

Several methods were round to be in general use and to be 

effective. Coordinators and vocational 1nstructors, espeeie.1-

ly i n the Souther.n Region, were contacted to find what methods 

were most effective and the general conclusion was that no 

one procedure was best but t ha t a eomblnat1on of several 

methods was naeesaary to make the instructions interesting 

and to meet all situations . These methods were diaeussed 

1n Chapter III. 

The most important problem. was to adapt these various 

procedures to t.~e welding trade. All of the d1vera1£1ed 

suggestions i ncluding assignment sheets 1n outline form, 1n 

questions and problem form., and 1n chart form, inf'orE.at1on 

sheets , oral repo.rts , and student- teacher plan.."led assign

ments, were used in preparing the twenty-six instruction 

sheeta in Chapter V. 

When the instruction was organ1.ze-d.., the problem of 

oorrela. t1,on of' job and school training arose. '1.1he various 

methods g iven in Chapter IV were studied to find a combina

tion of all the ideas that would apply to the welding trade 

as well as other oceupatlons. The work and study progress 

chart on page 40 was t he result . 
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These findings and recommendations have been devised 

to meet the educational needs of prospe-et1ve welders, and 

1n such i'orm. as ndgh t be used in the organization of the 

instruction in other fields of vocational training. There 

is need for further study 1n the development of instructional 

material in other common occupations in the Diversified Oc

cupations Program. If coordinators 1n several states each 

select an occupation with which he is familiar., prepare 1n

struetion sheets on it and exchange with other eoord1nators, 

the related instruction as w~ll a.s the effl.c 1eney of .the pro

gram would be :rapidly improved. 

Sueh a practice should n5>t lead to a standardized product 

but to more rapid development of tentatively acceptable 

Adequate experimentation with various type atudent instructions 

would ultimately produce materials of the greatest assistance 

to learners. 
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Care of ;,alinders 
F'Iiiie H a enI~ 
ttow to Use Ha~ Silver Solders 
Ynsti'Ilit'Ion a .· cJ~ration or 

~-aeetziine1te1dfI.t ~uioment 
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Safet,1 !n~ndlin5 ~ ¥s1pg Oxy-

ae!lz1ene E~u1~men 
Weld~!§! cut1Fn~ e~ratus Wha€ . ocess shout sed - --
Weld1n9 Aluminum 

Mew Prof 1 ts in Arc Wald1n'1!~ 
'Iro'tiart Brother~iCompany , ,roy ., Ohio., 
1936 
Metallu.rg~ 
American eohn1cal Society, Chicago., 1939 
Procedure Handbook~ Arc Weldips 

Current Practice$ for WeldinS Alum1num 
ges~ of {~ snd-nitures -
a.autn:n, o '!tructura.1 steel 

!ow o F reOxwe!c!f;:is Costs 
How ro ronze Weta 
1'iwe!a1ng ;Brass and B,ronze 
oxweid Instruction Manua! 
oxwe!a we!dlng iloo 
<Sx1naeel;y!ene~~ ~ Cutting 
:Pr ·eie1es .and _ P!ra ion of .Q&-

acetzlen:o 1,u1~ment -
Rebuild!~ lorn ar ·s 
S£ee1 !a. Murfs.eif! 
ifem~ra&re Date Cart 
We1-ng aii.a. cu'tti~ Chromium Steel 
katerlals of tiidus n, 
Mel1re.w H!lT"'.!3ook Company, Uew York, 
1936 

o;r:acetylene Welding and Eleetrie 
e di ng. American Teebtilea1 ~oe!ety, 

ch!ce.go, 1939 

Expert Soldering 
Manual or Bodz ~ Fender RGP!3::ir 

Welding Symbols~ Drawings, 1938 
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