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CHAP'l''.ltR I 

IN'l'RO DU CTI ON 

The de1aand for skilled workers in defense industries 

has set the nation off on an educational and training pro­

gI·um that is unmatched in history. 

The co:mbined efforts of all educational agencies are 

hard put to find teachers and traiLing eq_uipment. In some 

cases, both are being loaned by the industries that need 

trained workers. 

When the training prosram was planned by the Office 

of Education, it contemplated training 700,000 workers for 

the defense industries by June 30, 1941. The estimate at 

present calls for a million to be trained by that time, and 

the program is steadily increasing in capacity. 

Three general di visi 1Jns surnmari ze the various types 

of vocational courses offered to prepare workers for defense 

industries. 'I'hese are: first, that for the person who once 

did mechanical viOrk but whose skill now needs polishing; 

second, that for the man ~ho already has a position but wants 

to c;_ualify for soi;letl:ling better; third, that for the inex­

perienced person :~ho ">.slants and needs to get started. 

W. P.A. workers, and other people chosen by the em­

ployment service from its files, fit into the first group. 

In the second, workers in defense plants are trained during 

their spare time for the allotted positions ahead of them. 



A big_d1fference lies between the labor problem of 

1941 and the crisis of the 191? period. The shortage now 

2 

is of the skilled workers. Tb.e demand today is for ·.uen who 

can build or operate machinery. 

In Tulsa, for example, m.en are being trained in 

machine shop practice, care and grinding of carbide tools, 

jig and fixture design (as related to the machine shop), 

welding, motor analysis, blue print reading, pattern making, 

sheet metal layout, 'i'-,ing construction, heavy plate layout, 

structurDl layout, heat treatment of metals, and electrical 

cirouits. These courses net only prepare men for occupations 

to be availa1)le in Tulsa, but those elsewhere in the state 

and nation. 

Specisl care is being exercised to assure that the 
training carried on under the defense progrem is given 
only in occupations found in industries that e.re es­
sential to the national defense. The occupations are 
detcn'mined by the advisory commission to the Ccuncil 
of National Defense.! 

Purpose 

Since industry needs many men highly skilled in the 

work they are to perform and quickly prepDred for employment 

in national defense, those selected as teachers generally need 

assistance in satisfactorily planning teaching and testing 

procedures. It is the purpose of this study to reveal bow 

systematic testing of engine lathe operators can emphasize 

point.s that need instruction in order to bring the operators 

to the point where inJustry can make use of' them. 

1. School Life, The Defense Training Program, by 
Lyle )! • Ashby, Volume 26: r,-page 5. 
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The methods used in recording t11e results of the tests given 

to the operators and the tests themselves will be valuable 

to the public schools also, sinoe they are methods used by 

industry itself. 

The Problem 

Due to the need for securing the greatest good from 

efforts spent in National Defense Training classes, concern­

ing content and op,rrations to be taught in their respective 

fields, it is necessary for each teacher to make an analysis 

of his trade, in order to teach it adec;,uately. A oourse out­

line is then made from this analysis. It is impossible to 

teach the maohinist trude as a. ',\'hole in a trade extension 

program operatirig only e. few weeks, therefore, problems con­

cerned with teaching the engine lathe is the subject of 

this study. Since such a limitation has been used in this 

study, the responsibilities of the engine lathe operator 

have been analyzed and tests 11ade for each. This study is 

bctsed o:n an examination of 1n.ethods of instruction that have 

:)r,::-;veri effecti.ve in actual shop teaching, and advocates other 

teaching methods .. 

A search of the literature pertaining to aids o:r 

tests for determining acceptable abilities and understandings 

fails to uncover sufficient tests to meet the needs for 



eupplemen-t;al Voc::a tional Education for p-rospecti ve skilled 

workers in industries essential to national defense. 

1l'his study will, therei'oro, meet some im."nediate needs 

of machine shop te&chers in national defense classes and 

other teachers of prospective engine lathe operators by 

providing tests for determining adequate preparation of 

these workers. It will also act as a guide for organizing 

additional training programs in machine shop practice and 

other trades as well. The study stresses the importance of 

a thorough testing program in any type of training program. 

Scone of tlle Btudy --- ---· - ----
The study is limited to the operations involved 1n 

sucoess:fully operating an engine lathe, to the methods used 

in selecting trainees• ·to testing suggested tor use at the 

beginning and end of the ·training program, and recommended 

methods of instructing trainees. An analysis of the respon-

sibilitiee of the engine lathe operator has been made by 

men in industry who are serving as instructors in defense 

training classes. 

Tests hava been made to detennine the student's 

proficiency in each unit or phase of the responsibilities of 

the engine lathe operator. By recording test sco:res on eaoh 

factor included on the analysis cha.rt, the instructor ean 

easily see points ,.-•,hieh need to be taught each learner. 



A copy, or drawing, of the tests devised by rru1sa 

instructors in national defense classes is included in this 

thesis.. Recommended methods of improving instruction are 

also included. 

'!'he study includes material that has already been 

successfully used in Tulsa, and that can be used by other 

teachers of machine shop, either in defense classes. or day 

trade cla.sses. Some of the follov;1ng :material has been 

provided to teachers before this study wa.s completed.. The 

following chapters describe the initial training of the 

average machinist seeking add.1 tional train:tng, his age, 

education, type of training wanted, and what he is doing at 

the l)resent time. 

This thesis attempts to show the value of a thorough 

testing program. The need for more instruction sheets for 

eft1oient workmen 1 s evident from the fa.ct that the material 

already developed has been suah a time saver for the teac.hers 

ot machine shop,. also the instruction sheets now available 

do not cover all operations needed in the defense program. 



CHAPTER II 

SELECTION OF TR NEES 

Method !I.!!g, in Securing Data Concerning Trainees ~ual1f1cations 

In order to secure data relative to qualifications 

ot trainees, a thorough study was made or the records of those 

persons having had training in the national defense machine 

shop training classes, or ho were in such classes at the 

time this study as made. 

Instead or sending qu stionnaires to individuals who 

had had training, and personally interviewing those now in 

training a t the shops, data contained on Application For 

Tr aining forms, used by the Tulsa education ofticiala in 

the national defense program, ere used to provide the in-

formation desired from enrollees and graduates. For obvious 

reasons, applicati ons or those not accepted tor training 

were not investigated.l 

Information Secured from pplioation for Training Form.a 

Into ation concerning the tra inee's a ge, his educa ­

tion, his employment record, type of training wanted, what 

trainee is oing at present, and the name and address of his 

employer, can be tound on this form as prepa r ed by those who 

entered 1nto the training program. 

1. See appendix for oopy of Application for Tr ining 
Form used, page 90. 
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At the time this study as completed, 116 men had 

received some training in machine shop or had started 1n 

the classes Just organized. Hundreds of others had made 

application tor training, but ere not a ccepted because ot 

limited taoil1ties, or because they did not have the proper 

qualifications tor entering the classes. Ot the 116 men 

mentioned above, only one as unemployed. 

Limitations or Information Received .Q!!. Application Forms 

In the appl i cation terms studied, one reason formal­

adjustment ot trainees is their inability to till out Applica­

tions tor Training Form.a properly. Some reasons given for 

providing incomplete information called fort when the individ­

uals ere questioned, were: (1) Fear that the atianal Defense 

Training Ottice was another government agency seeking informa­

tion about the individual's private affairs, (2) Reluctance 

to give information his employer could use as a basis tor his 

dismissal. The latter attitude as taken by several men who 

were, and are, holding jobs tor h1oh they have not had 

proper training .. 

Trainees frequently failed to state their age, there­

fore, it is impossible to construct a true gr aph sho ing the 

age distribution 1n the national defense training maohine 

shop classes. The toll ing oomments concerning ages are 



based upon those who did fill in the blanks. The picture 

might be entirely changed had all the applicants answered 

all questions fully. 

The age spread in the machine shop classes is 41 

years, there be.ing men in the classes from the ages of l 7 

8 

to 58. There have been a few men above the age of 45 in these 

elasses, while the large.r number of rnen f'all 1n the lower 

age braoket. The largest number is 1'rom 25 to 30 years of 

a.ge .. 

When asked to supply information concerning the extent 

of one's education;. the average man. with little formal school 

training, is especially reluctant to admit this deficiency, 

even though he is well ti·ained in some :field that would make 

up for such defie1eney. He thinks this :faet might be used 

as a. weapon against him.. People who can hardly read or write 

o:ffer :many excuses for this laok of training. Some really 

never had an opportunity to take advantage of tbe training 

offered by the public schools, while others dropped out of 

school beae.use of family financial dift'i<.rnltif:S 1 and othera 

were situated in"localities where advantages were not avail­

able. 

Tnes of~. Experience Listed 

If a care.tul study is made of Table Mo .. I, showing 

the t.ypes of work experience listed in the application :forms, 
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several pertinent facts oan be noted . It in cludes nearly 

all t ypes of workers usually found in a production machine 

shop . Of t he 22 di fferent types of experiences listed, 

those classi f ied as gener al machi ni st are in the major i ty. 

This , however , is about the r ati o that would be round i n a 

shop today , according to the instructors i n tbe defense 

classes. 

One operator , not lis ted, and much needed in most 

def ense industries, is the bench man . All machinists seem 

to enjoy machine ork , but .hen asked to do so~ethins that 

includes considerable hand filing, fo r i nstance, they dis­

like it. This does not lessen the need, however , and must 

be r emembered by t hose in charge of the olasa, or by the 

supervisor. According to one i nstructor t here s hould be 

abou·t as many skilled bench .men as there are operators of 

the shaper and milling machine i n a s hop . That rati o would 

vary in some s hops depending on the contracts under con­

struction, or the usua l type ork produced in the shop. 

Some of the types of work experience listed are vague, 

bu t since a personal intervi ew wi t h ea ch applicant was i m­

possible , the exper ience was listed as recor ded on the ap­

plication blank. Some experi ence, or work titl es, such as 

r ound- hou se mechanic, gardener , machi ne oper a t or and pro­

duct ion worker, ottered little descript ive ass i stance. 



Since there were only a fe of this kind listed, little 

concern has been given them. 

11 

Some info Ation 111 be given later about assembly 

workers, as the une ployed auto mecha 1cs of this community 

are to be trained for that line or ork. 

Accordin.g to good authori tie , the apprentice f1 ure 

is some hat ex.a erated . There are no indentured apprentice 

machinists in Tulsa. This is an alarming tact, considering 

the number of machine shops that employ union men. 

Recommended aining for pplicants in Tulsa 

In Table II, t he recommended training for applicants 

in Tulsa is shown. large percentage or the men were reoo -

mended for some type lathe ork. This is easily explained 

because there is a need e.t the present tie for engine lathe 

operators, and it is fortunate that the Tulsa public schools 

have more lathes in their highschool sho s than all other 

maohines co bined. 

After some of the en had completed 80 hours of tr 1n-

1ng i n machine shop, they foun they ere much in need of 

either shop ma he atios or blue print reading; so hen the 

next class started , those ho ere really interested in im­

proving themselves enrolled in one of the latter classes. 

All but one person in the supplementary classes ere 

employed at t he time of their enrollment in these classes. 

Those in the pre-employment classes had to have a referral 
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II 

END D NING OR ~~ LI C 
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card from the local state employment ot~ice before being 

admitted to class. Therefore, the cooperation between 

the to agencies, employment service and national defense, 

as well as vocational education, aa very close. 

13 

large percentage or the men being tra ined in the 

machine ahop classes are receiving the training they anted. 

A few, ho ever, are not getting turret lathe, shaper, or 

milling machine practice as had been their choice. It is 

quite possible that those ho have asked tor that particular 

training, ill get it at a later date hen more equipment 

for national defense classes is available . 

There is a high correlation bet een the individual's 

experience and the training desired. If he has had experience 

running an engine l a the, he usually wants some 1nstruot1on 

so that be can become a better operator; or, if he has had 

adequate tr 1n1ng on a lathe, then he frequently desires to 

learn to operate a more oomplicated machine. This is the 

case with most applicants in the defense program. 

Summary of Findings 

In summing up the findings accumulated rrom. the ap­

plio tions for training in machine shop, the follo ing 

should be noted: 

(1) On.ly 116 men, of many more asking for training, 

could be admitted to classes because or 



limited equipment possessed by the public 

schools. 

(2) en or all ages are entering the olasses and 

reoe1v1ng 1nstruot1on they want . 

(5) ore men have been recommended f or engine 

lathe because of employment opportunities 

and the number ot machines available. 

(4) Fe en have been recommended for either 

turret lathe, shaper, or milling machine prac­

tice, since so te of these machines are 

available. 

( 5) Men making application for training have ha.d 

all types ot experience usually found in the 

ro.achine shop. 

14 



C ER lII 

PROO DUR~S I D 0 •NT OF COUB E OF STUDY 

Study 2! Available aterial 

The teachers of machine shop in t he national defense 

classes were some ht confuse , at firs t , as to hat to in-

elude in their courses. Consequently, a s tu y of t be follo -

ing texts as ma e: achine hop Operations, by Barrett; 

achine . ark , by S 1th; How to Run a Lathe, by outh 

Bend Lathe orks; and aohine ~ anual , by Ford machine 

shop instructors. thorough di gest of these references 

reve&led an abundance of material. to be t aught tra inees. 

The i nstructors ere even surprised at the exoepti onal s t ore 

ot kno l edge. It as evident t heir instruction d to be 

limi ted to pa rt of the mat erial ava ilable to properly in-

crease the ployab111ty of ea ch tra i nee in t he ellotted time 

for ea ch course. 

aking t be .Analysis 

In order that 1 portant elements ould not be missed , 

an analysis of machine shop pract i ce as made by the teaobers. 

This aa t hen further subdiv ed i nto operat ions that could 

be perf ormed on each machine. Typical Jobs or exercises ere 

selected to provide experiences trainees needed. Table III 

lists t he operations and technical relat ed kno ledge neces sary 



to sucoesstully operate an engine lathe. The use of such 

materials are ell explained by reco ized leaders. Their 

comments inclu e the follo •ing: 

An analysis on t he job basis gives us only the 
convenient units of production, while an analysis 
based on the operat ion s and it s of information 
or the trade gives us convenient units of instruo­
tion . l 

The outlinin g of units of instruction f r om a 
reasonably satisfa ctory occupational analysis in­
volves no outstanding difficulties. It is, ho -
ever, i mport t that such units be lai out with 
respect to t wo i mportant principles, as follo s: 

1 . -ach unit should be suff1c1en tly 
limi ted in s cop forte average 
learner to asp t e ne ideas in­
volved . 

2. The units should be arranged in pro­
gressive order or sequence based upon 
the learning 1ff1cult1es hioh have 
been 1 entified.2 

The activities in connection with hich a subject 
may be used, are analyzed to discover exactly hat 
the individual is to o, and then the subject 
material neces sary to a sist in the erfo ~ce of 
these activiti es i s collected and organized. 

The result a1 ed at in such anal s i s is typified 
by the cook ng recipe, hi ch tells us just what 

o do at every point.~ 

16 

Analysis came lnto prominence in a pe riod similar to 

the present crisi s. During the first orld ar, hen en 

had to be t r ained in a short per od of time, Ch rles R. 

Allen and other , i ntr oduced the analysi s in te ching ship 

1 . R. W. Selvidge, Individual Instruction Sheets , 
Peoria, Ill., The anual Arts Press, 1926. 

2 . Frank Cushman, Trainins Procedure, John iley and 
Sons, Inc., New York. 

3. • Charters, etivity An lysis !!!,! Curriculum 
Construction , Journal of ducational Research , Vol . V, p. 357. 

4 . Boyd H. Bode , odern Educational Theories, The 
ac illan Company, Ne York, 1927 . 



TABLE III 

LIST OF ENGHIB LATHE OPF.RATI OUS AND 

RELATED TECHNICAL KNO' ,LEDGE 

A. Reading the rule (or scale) 

B. Use or caliper (caliper feel) 

c. Reading or micrometers 

D. Use or mach ine controls 

E. Care of machine 

F . Turning between centers (rough) 

G. Facing and turning on chuck ~erk 

R. Use of compound for angl es and t ape r s 

I . Use or t aper attachment 

J . Use of t a il stock off- set for t apers 

K. Turning and boring to tolerances of 

L. Outside t hread cutting (Nat. form) 

M. Inside t hread cutting (Nat. fonn) 

N. Outside t hread cutting (Acme form) 

o. Inside thread cutt i ng (Acme f orm) 

P. Use of follower rest 

Q. Use ot s t eady rest 

R. Drilling ~1th t a ilstock 

s . Use of tool post grinder 

. 002 

T. Gr inding tools tor different ma terials 

u. Knowledge of cutt L1g speeds f o r different mat erials 

V. Knowledge of cutting speeds f or tool steel 

W. Knowledge of machine lubricants and cutting compounds 
X. General attitude 

17 



builders by analyzing the tr Jes, then teaching specific 

units or operation s in the trades. 

During the present crisis, the Federal ecurity 

ency hasp blished Lit 2! Occupations -- pproved by 
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the Office of Product ion an gement for Voe t ional Tr 1ning 

Courses for Def nse · orkers hich st~tes t e op rations 

that must be taugh t in he efense classes if they re to 

be rei bursed ith federal funds. For ex ple: 

.achinist II 4-75.010 - Carries through to 
completion the oonstruet1on and repair of 11 
kinds of met l parts, tools, and chines; under­
stands blue prints nd ritten speeifications; 
uses skillfully all machinist's hand tools in­
cluding scrapers, chisels, files, and measuring 
instruments; operates 11 chine tools, in­
cluding lathe , milling chines, planers, shapers, 
and special'zed machine tha t have been eveloped 
from them; possesses kno le ge of shop the atics, 
the use of carts and t bles , the ett1c1ent plan­
ning ot shop ork, the di ensions and uses or 
standard bolts, seres, threads, and tapers; must 
be fa 111ar 1th the orking properties of such 
met ls as aluminum, brass, cast and ro ht iron, 
and various steels; and should be capable of sh ap­
ing metal parts to precise dimensions within the 
close tolerances prescr1bod . 

Development, Purposes , !,!!g_ ~ .2! !a,! alysis Chart 

The analysis chart as eveloped by tea chers ot machine 

shop in the defense program and their uperv1sors by keeping 

to thoughts in mind . (1) There are certain operations and 

technicallymlated information each tra inee should kno or be 

1. Feder ecurity ency, u .. Office of Education, 
Vocational 1v1s1on, Voe tional Training for tense orkers, 
Social ecur1ty Bo rd, Bureau of Employment eourity, U. S . 
Employment ervioe Division , 11!! £1_ Occupations , 1941, p. 204 
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able to do . These are represented on tho chart by A to ~ . 

(2) Success attained in performing t h e oper a tions and 

understanding t he technically r elated inforn,.at i on t op ics i s 

measur able . The numbers Oto 100 represent the individual~ 

percent of ability in each item as measured b y tests developed 

for each oper a tion or relat ed t opic. 

The analysis chart was used by the t eachers to record 

the i nd ividual's ability to perform t he l athe operations , and 

his knowledge in r elated technical factors both i n the begi nning 

and at t he close of the course . 

This chart proved a valuable i nstrument to the super­

visor in checking i nstruct i on offered i n each class . Some 

inst ructors were very cooperative in g iving the test s and in 

f ollowing t hi s i n dividual t esting with proper instructions 

on items where t he individual was weak. Other i nstruc tors 

f a iled to organize t heir instruction hence t hey ha d no 

schedule of opera tions or wor k experience and r e l ated i nforma­

tion topics to tea ch, such a s are i ncluded as factors on the 

a nalysis chart. All had to be taught t he value of organizing 

what t hey were to t e ach , as well as how to test and record 

student accomplishments to ass ure empl oyabili ty . 

It a tes t had five parts, each correct answer would 

give t he tra inee 20 points on the g r aph for that particular 

oper a tion . Definite f a ctors in engine lathe opera ti ons and 

rela ted technical knowl edge are represented by letters A to w. 
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·1 ur I 

dt a rt - d Li ne - lat a ysi a 
inish - Blu Line - 2nd Analy ts Co r s o . ~~--~--~~--~ 

This ch r i 1nten d to sho the ab111t , by Et1l y 1s, or t et a1n e 
u~on h1 entrance i nt o cl s s. ter the cou rse ha been co leted a 
second anul is s i ven to sho h1 p r o res. he 1 it1c nee of 
the p rcen t c n only be un er~too by r ferr1ng to th ey for 
t hose r a tings. The above nalys1 is not t he opinion of the 1n-

t ruet or but s t be result of ef1 ite te ts. -

100 
90 
80 
?0 

0 
50 
40 
~o 
20 
10 

0 AfC1L¥;~idKLMNOP~f BTUVWXY~a 

he a ys1s oh rt 1s sel o u d t record the rate 

of stu ent le r 1ng. It point out to th 1nstruotor here 

t e le rner n es lp , an sho t e latt er here is eak-

ness 1.1 • es time 111 be co e ln br1ng1 n up 

to an ployab e level , beouus 1nstru.o 1 n nd tr· ni:ng can 

be oncen r ted o the eak o1nt • 
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The number on each char t represents the t r a inee's percentage 

in each of the tests as will be discussed in Chapter I V. 

The time element sho uld be considered in almost all 

lettered factors. I ndust r y works on time, so must the people 

that are being trained for industry. Acouracy is important 

also. The tolerances i n government contracts are much less 

t han those found in most commercial contracts. Some of the 

men i n t he classes at the present time are capable of do ing 

t he ~ork i f given enough time , but are not employable because 

of tne speed factor. 

Other forms of accomplishment could have been used, 

and would probably have been equally as effective, such as 

t he block- graph, bar-g r aph , etc. However, the line- gr aph 1s 

simple for al l to underst and. 

The national defen se teachers of Tulsa should have the 

t hanks of day school teachers for working and experimenting 

with t hi s chart . It will undoubtedly assist in fur ther devel­

opments along this line. 

Figures II and III show definite improvement in the 

work as engine lathe operator s . Figure IV shows t his person 

wasted not only his time but t he time of t he instructor as well. 

The f oll owing chart provides space t o record in graphic 

f orm the i ndividual 's ability to perform each operation or job, 

and his knowl edge of related technica l factors . The r ed line 

recor ds t he lea rner's knowledge and ability to perfor m the wor k 

of an engine lathe operator at t h e time he entered training, 

while the blue line shows his record by t he close of an eight 

weeks, or sixty- four clock hours, course. 
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CHAPTER IV 

MEANS USED I N DETERMINING ADEQ,U ACY OF THE KNO, LEDGE 

AND EFFICIENCY OF TRAI NEES AT BEGI NNI NG 

Ai{D END OF TRAINING PERIOD 

Need fo r Testing 

When the analysis of engine lathe operati~ns was com­

pleted, and the instructional material developed from t his 

analys is was used in the shop class es, complications arose . 

Men, who were supposed to have had experience in some of the 

basio oper a tions, were found to be lacking in t hi s experience , 

or needed f urther pr epar ation badly. Several cas es i n the 

refresher classes were found where men could not do the 

minimum wor k required by the beginning student. Others would 

have be en retarded in thei r training had they been requi r ed 

to sturt Wi th such e l ementa ry work as rea di ng the rule . The 

tests ~ere developed chiefly t o determine t he t r ainee's ability 

i n operating an engine lathe su ccessfully and knowledge ot 

the ne cessary r elated technical informa tion . After t he tests 

were gi ven, t he i nstructor wid Btudent knew where t he emphasis 

in t rain ing needed t o be placed . 

Tests Developed f or Each Operation and Us e Made of Each 

Some of the tests on the foll owing pages were con­

s t ructed by a group of instructors an d their supervisor s , 
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while others were made by individua l instructors. Though 

so e of the tests on the first operations are quite lengthy, 

they have proved very valuable in discovering t h e individual's 

kno ledge about certain operations and his speed and accuracy 

in others. 

Other ite s need to be considered in const ructing suit-

abl e tests for such an educational program; i.e., ease or 

administration and checking or gr a ding. Broadly interpreted, 

these include t he ease 1th which the test can be duplicated 

for class use, given and interpreted. Tests and scales were 

made to serve many functions, i ncluding: 

(1) To reveal interests 
(2} To discover aptitudes and capacities 
(3) To measure achievement 
(4) To revea l personality traits and character 
(5} To stimulate learning 
(6) To reveal1strengths and weaknesses of 

teaching. 

The tests on the pages to follow were used to determine the 

training needed by each person enrolled, as ell as to 

determine when each person had successfully learned those 

operations tes t ed. These tests are based on an analysis or 

engine lathe operations and r e l ted technical kno ledge. 

The list of taotors used as test topics includes: { ) Read­

ing the rule, {B) Use of calipers, caliper feel, (C) Read­

ing of micrometers, (D) Use of ma chine controls, ( E) Care 

of machine, (F) Turning bet een centers (rough), (G) Facing 

and turning on chuck work, (H) Use of compound rest for 

1 . F. Theodore truck, Ph. D., Creat ive Teaching , 
John iley and Sons , Inc., New York, 1938, p . 434. 



angles and tapers, (I) Use of taper attachment, {J) Use 

of tail stock off-set for t apers, {K) Turning and boring 
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to tolerances of . 002 , {L) Outsi de thread cutting (Nat. form), 

(M) Inside thread cutting (Nat. f orm} . (N) outside thread 

cutting (Aome form}. (0) Inside thread cutting (Acme form}, 

{P) Use of follower rest. (~) Use of steady rest, (R} Drilling 

with tail stock, (S) Use or tool post grinder, (T) Grinding 

tools for different materials, (V) Knowledge of cutting 

speeds for tool steel, and (W) Knowledge of machine lubricants 

and cutting compounds . 

TEST A 

Reading ~ !fill!. (£!: Scale) 

Developed by W. J. Dickenson 

This test determines your ability to read the rule {or scale) 
as a machinist should do it. You will be given a machinist's 
scale or rule, and with a scriber, asked to point out the 
common sizes here i ndicated, as used by machinists. You must 
definitely know the size at the first attempt, thus giving 
you a plus on this point, a guess is not enough. A second 
attempt at a size indicates your need for instruct!on and 1s 
thus marked with a minus. This method determines your per­
centage of efficiency in reading the rule in shop practice. 

Indicate each of the following: 

1. 7/16 2. 9/16 
21/32 21/32 
7/M 7/64 
5/32 5/32 

l~/32 13/32 
27/32 27/32 
29/64 29/64 
~/64 19/32 
47/64 63/64 
19/32 47/64 

The above test is one of the most important because it 

deals wi th one of the basic tools used by all maohiniste. 



26 

The time required to a - inister the test is probably longer 

than most of the others, because of the 1nd1 v1 ual attention 

required. 0 e time-saving method in giving t e test is to 

give it to all groups. 

Due to the time required to give this test, some in-

structors did not use the ten point rating but aevised their 

on. For ex ple, the rue test has ten points nd some in-

structors give learners one dimension in 64ths and require 

them to locate it ithln 3 seconds or tho trainee is rated 

as needing further instruction in reading the rule. 

TEST B 

Use of Caliper {Galiper Feel) 

These tests are to determine your skill in using 
c lipers. The limits or tolerance should not exceed those 
indicated. It you are beyond this limit, you ill be a rked 
minus i ndicating a need for training on this point, like ise 
1r your answer 1s oorrect, this 111 be marked plus; thus 
arriving at the percentage of your ability on the total test . 

a. et calipers to 2 41/64 outside 
Set calipers to l 15/32 outside 
et calipers to 11 5/16 outside 

.012 

Set calipe rs to 4 49/64 inside 
Set calipe rs to 1 17/52 inside 
· et calipers to 10 49/64 insi e 

b. .012 

o. ~ea sure 5 outsi e diameters to 1/128. Use test 
piece B. 

d. easure 5 inside diameters to 1/128. Use test 
iece B. 

e. Mea ure an outsi e diameter and transfer to in­
side caliper and give size limits of 1/128. Use 
test piece B. 





t. Becord di ameter 1/ 128 limit or root ot thr ead 
~1th thread eal1per. Use threaded te$t p1eee . 

g . File sw:!ple to . 002 limit using i nsi de micro­
meters ~nJ a s~t of oalipe rs . UaL test tili ng 
bar . 

h . As 1r boring a tlole wi thou\. ua1r.g 1ns1 de n.ioro­
neters , sot inside cglipers !ro~ out side oioro­
.l'.l\etera to l i " , bore a hole to this size . In­
str~otor •111 check on accuracy to .vu~ li~it . 

1 . Measure diatenoe between t.o holes and give 
center distance. Use test piece B. 

j. ..:easure top cmd b-ottom ot taper end g1 ve sizes . 
Use t est pi ece D. 

Note: In o.11 t hese tests , the i nstructor ~· 111 oh&ok :i1 th 
micrometers rathcl' than by est 1?.;l.tlti~g distance . 

The caliper te~t is qui te lenst~1y b"Ut accurate 1n 

determ1nin& n person' s ability i r. uain£ the tool. Instead 

ot the le.ogthy ten point test, one machine shop inst r u ctor 

gives cohs 1derable eonsldera t1on to just t he way a person 

handles and holds t he collpers 1 but t he trainee must be able 

to feel to . 006 i nside and outeide or he needs more 1natruc-

t1on f.tnd tra ining 1n t he use of the cal i pers. 

Test pieoe "C" i s used i n test1ng t he skill of an in­

dividual in resdlng the m1 oroaeter , tactor (C) . The di ameters 

ot this tes t p1oce should be varied in ~aking a sot or t esting 

bars . A set will speed up the ad..J.1n1strat1on of this test 

beoauoe the 1nstruetor does not have to watt tor each ~ember 

of the ela!ls t o use t he sa ... e te~t bar. W1 th. a number ot bars 

of various s izes , t here i s less chance ot t he sizes ot each 

becoming eenere lly known. To speed up t he Lradtng of the 
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tests, it is suggested th teach bar should be numbered or 

lettered, ten a sheet 1th the correct di mensions for each 

bar should be availabl e for immediate checking. 

If beginning student can adjust and operate each of 

the main controls on a lathe and name them, then he does not 

need further instruction on this point, factor (D). 

A good mac inist must have good tools to turn out good 

ork, d to keep tools in good con 1t1on, they must have 

the proper care. If an i ndividual does not give the follow -

ing ans ers, or an swers equally as good, ~hen questioned about 

the oare of machinery , factor (E), ten he needs further train-

1ng. 

(l} 
( 2) 
( 3) 
( 4) 
(5) 

011 
eep machine clean 

Keep tools off ays 
Do not use hammer on 
Cover ays hen f iling 

chine 
d gr1nd1.ng 

The most reliable test is one i here the indivi ua l 

does not realize th the is being test d. In the opera tion 

of turning bet een centers , (f ctor F) the trainee is given 

verbal instruction to turn a shaft bet een centers to a 

certain size. To do this correct y he should folla the 

steps practiced by skilled machinists. They are: 

(1) 
(2) 

{ :3} 
{ 4) 
(5) 
(8 } 
(7) 

Cut materia l to 1 ngth 
Center each end (either on rill press or 
in l a the) 
Select dog 

ount bet een centers 
Face eac end 
Rough turn 
Finish turn 



l ',_. t 
,. ) j, 

01' ,·'r' 
,,. 'r (J l' n~Vt. 

The same method of testlng is giv€·n in facing and 
1&/1 

turning on chuck work, f'ttctor {G), but the procedure by the 

trainee shoDld be as fellows: 

(1) Select stock 
(2) Check for clean up 
{ 5) Mount in chuck 
{4} True up 
(5), Face end 
( 6} Rough turn 
{7) Finish turn 

The test for the use of compound re,,.t- for angles a.nd 

tapers I factor (H), is short and consists of two points: 

{l) Set the compound to proper degree 
(2} Set tool on center 

To use the taper a·ttachment correctly I factor ( Il, 

a trainee should be able to: 

(1) :Properly connect attachment to the la the 
(2} Set to specified angle 
( 3) Set tool on center 

AI.lotter method of cutting tapers is by oft-setting 

the tail stock, factor { J'). Some shops, however• <lo not 

allow the tail stock to be changed once it is properly ad-

justed. ,A student would not need. more training in cutting 

tapers by off-setting the tail stock if he: 

(l) Set teil stock over to proper taper 
(2) Set tool on center 
(5) Set up work between centers 
(4} Checked work for taper 
(5} Used care to adjust driving dog 

For testing in turning and boring to tolerances of 

.002, factor (K), the vise handle (see Chapter IV) is given 

the trainee as a project to com.plete. 



instructor has had an opportunity to see him work. and can 

judge i'or htmself if the i;:itudent is rar enough. el ong for this 

project. He should proceed with any similar work in this 

order: 

{l} Rough turn or bore 
{2) Check for exact size 
(3) Start finish cut 
( 4} Check for size 
(5) Use michrome dial for exact size 
(6) Mike for size 

Cutting threads is one of the most important opera-

t ions taught i11 the classes. If U1e trainee follmns the 

procedul:'e practiced by machinists, he needs no further in-

stru.otion in cutting national fona. out$ide threads, factor 

{L). The procedure .is: 

(1) Turn to size 
(2) Set up type of thread 
( 3) Set compound. at zo 0 

(4) Rough thread to near size 
(5) Put in finishing tool 
(6} Take successive cuts on ea.oh side of thread 
{7) Cut out center of thread 
{$} Check for size 

Procedure for cutting inside national form threads. 

factor (M}, is the same as for outside threads. 

Operattons in cutting acme f'orm threads, faetor (N) 

and (O}, are stmilar to cutting national form threads, but 

the instructor sb.ou1d see that the trainee follows these 

steps: 

(1) Turn shnft to size 
(2) Grind tool to gage and pitch to gage 
(3) Rough with narrow tool to near size 
{4) .Finish with. tool ground to gaugeJ use care 

and take light cuts not to exceed .002n. 
(5} Finish to size 
(6) Polish off wire edges 
( 7 \ .Check for size .J -



To use the follower rest, factor (P), properly 

the trainee should; 

{1) Attach follo'iiJer re2,t to saddle cf l>-;the 
( 2} Adjust jaws of follQV, er rest, to bear 

directly on finished dia11eter of the 
work following the cutting edge of tool 
on the opposite side of the work 

'fo use the steady rest, factor { Q}, properly the 

trainee should: 

{l) Place the steady rest on the lathe 
(2) Place ~ork bet~een centers 
{3} Slide steady rest to :proper position 
(4) Adjust jaBs upon the work 
(5) When the work is centered properly ao that 

it revolves free.ly, cla.,;p jaws in position, 
fasten tbe ~ork to the head spindle of the 
lathe and slide tail stock out of the way 
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The trainee would need further instruction in drill-

ing with the tail stock, fact.or {Rl, if he could not drill 

a hole in a practice piece to size with .. 002t' tolerance on 

sizes of 3/4 inch or less. 

To use the tool post grinder, factor { S) , the trainee 

should be &ble to: 

(1) Mount the grinder 
(2) Place stock between centers 
(3) Dress grinding wheel 
(4) Grind within .. 005 

It the trainee were given practice pieces of cold 

rolled steel to grind as tools for different materials, 

factor ( T} , he si1ould be able to grind the follow1ng tools 

for cutting cast iron, mild steel, cast brass, or aluminum: 

{l) Round nose tool 
(2) Threading tool 
(3} Right or left hand turning tool 
(4) Right or left hand side tool 



36 

To test the tr"iinee' s knm~ledge of cutting speeds for 

.different matoriHls~ factor (U}, the multiple choice type 

question would serve the purpose. 'l'he trainee should be 

able to select the oorrect speed for each materiel listed: 

( 1) Soft cast iron 30 60 75 
( 2) i'"'t A ~r:, 

o,l..i!.. 1020 machine steel 90 120 50 

ti! Ji'ree machining brass 100 300 150 
J\l urninu..--n 75 12:.5 go 

( 5) .Bronze 90 150 zoo 
Tb.e trainee should select the correct answer (50) 

fro.m the following statement if he is familiar with the 

cutting speeds for tool steel, factor (V). 

The outting speed for tool steel (annealed) is 
(1) 90 (2) 110 (3) 50 •. 

A suggested. test of a trainee•s knowledge of machine 

lubricants and cutting compounds, factor {¥0, is a reoogni tion 

test'" If the ·trainee can recognize the common machine lubri-

cants and cutting co1:i.pounds and tell where each is used, he 

wo1.1ld not need further instruction on these items. 

He should recognize the following: 

(l) Lard 011 
(2) Soda - water mixture 
(3} Mineni.l lard oil mixture 
{ 4) Kerosene 
{ 5) Turpentine 

Finlil u6ree:ment on content to be taught should be satis-

factory to student, advisory co:rmni ttee, and instructor. The 

final rscord of student accomplishrie.nt should accurately des-

cribe the operations and infor:na·tion topics on which the student 

is properly prepared. 



CHAPTER V 

RECOMMENDED METHODS FOR INSTRUCTING TRAIUEES 

ON LATHE OPERATIONS 

Various types of instructional material appear in 

machine shops. Blue prints of the finished part or project, 

with verbal instruction from the instructor, are the most 

common methods of instilling skill in the men. 

Types of Instructional Materials 

All instructors realize the need for better instruc­

tional material, but few find time to devote to the develop­

ment of it·. Those who have ta.ken a few hours for the develop­

ment of such material have been able to carry on better teach­

ing and have time to spend on other pressing problems. 

A course in teaching techniques offered defense teachers 

covers methods of developing instructional material such as 

job analysis, operation analysis, planning and presenting a 

unit of instruction, satisfactory for use in defense classes. 

These meetings provide the instructors with a start in teach­

ing and planning instructional materials. One evidence that 

considerable time and effort had been spent by one instructor 

in preparing instructional materials is shown in the six job 

sh,eets for making the vise handle which follow. These were 

developed beeause trainees were attempting to go ahead ,vithout 

proper instructions. The instruction sheets aided in solving 



this problem because each trainee was required to submit 

his work to the instructor when he hed :finished wtth the 

sheet given him. When he had followed instructions, he was 

given another sheet with the next step to complete. This 

procedure was follov-;;ed until the vise handle was completed 

by each student. 

Another similar set of instruction sheets were devel­

oped for making parts of the South Bend lathes. These two 

sets of instruction sheets, and those developed for use 1n the 

.making of a. screw driver illustrate some carefully prepared 

student directions. 

Sources of Materials 

A series of typical examples of instructional materials 

developed by the National Defense Industrial Training teachers 

and supervisors follows. A number of these blue prints were 

made from tracings developed in the 'l'ulsa day school trade 

drafting classes. Other blue prints were made from tracings 

developed in the local National Defense office, and the re­

maining blue prints were made from trHeings made by the 

writer after several conferences with the supervisor and 

teachers of machine shop. 

The set of instruction sheets on how to cut a thread 

are a good exa,nple of this type. of cooperation. After the 

shop teachers and supervisors had given their final recom­

mendations on bow to cut a thread, the writer checked these 
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instructions with the following authors and texts and added 

sketches where needed: 

1. Machine ShoJ? Operations, by J. W. Barritt 

2, Advanced Machine !£r!;,by Robert M. Smith 

3. Shop Theory, by Henry Ford Trade School staff 

4. How to Run a Lathe, by South Bend Lathe Works - -- .--...- - ---
Assistance Provided Teachers!!:_ Maintaining 

Efficient Instruction 

In the weekly meeting of defense instructors, emphasis 

was given to the importance of class ort:anizat ion, from the 

beginning or- the first class until the course is finished. 

Some procedures stressed are; (1) Starting class with 

short talk with trainees altogether and a demonstration at 

this time if any is to be g.iven. (2) Do not waste time at 

beginning of class because of :poor preparati'.)l:1 on your part. 

(!3} Set up rules regarding use of equipment. (4} Have a 

method of cheeking tools. (5) Keep a progress chart on the 

class. ( 5) Practice shop safety at all times. {?} Take 

advantage of the reference materials available for your use 

in tb.e library. 

The use of such procedures are well explained by 

recognized leaders. Their oomn1ents include the following: 

In certain types of work, group discussion is 
most valuable. It helps to clarity ideas, develops 
new points of view, ai.ds in oral expression, pro­
motes an appreciation of the opinions of others. 
and has a deeided socializing effect. It should 



always be the aim to get a very clear understand­
ing of the instructions before the job is begun.l 

It should be made plain at the outset that any 
act that produces an accident hazard is a serious 
infringement upon approved practice. 

It is generally agreed that in tea.chin~, much 
depends upon getting off to a good start.G 

Projects~ Instruction Sheets 

In the following pages, copies of projects and in-

struction sheets will be found tht:t have been developed by 
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the National Defense teachers or by the writer after a series 

of conferences with these teachers and the local supervisor. 

r.rhe blueprints of the vee block, page 57, trammel points, 

page 58, drill press vise; page 59, pinion gear, page 60, back 

gear, pace 61, tail stock. clamp, page 62, starrett "V" block, 

page 63, the hand drill, page 70-74, tailstock spindle screw 

bearing, page ?5, tails tock handv1heel, page 76, back gear, 

P8iB 77, l31t tail stock spindle screw, page 78, graduated 

collar, page 79, crossfeed handle, page 80, 11" tc.il stock 

spindle screw, page 81, tailstock spindle, page 82, are pro-

jects given to the trainee as an unsolved problem. He is to 

pl,.:.m his own procedure for doing. the entire job. 

1. R. W. Selvidge, and Verne C. Fryklund 1 Principles 
of Trade ~ Industrial Teaching, The M.anual Arts Press, 
Peoria, Ill., 1930. 

2. F. Theodore Struck, Ph.D., Creative Teaching, John 
tiley and Sons, Inc., 1938. 
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LATHE PROJECT NO . 2 

HOLLO l H.iiNDLE HAMMER ~ 

1st Unit --
Check out stock. 
plus 3/4".) 

(Length or handle, head , and plug , 

Set up between centers, and rough turn to l argest 
diameter. (Allow 1/32" above finished sizes for 
finishi ng out. ) 
With pointed tool such as rough threading tool, mark 
positions of lineal dimensions . (Allow 3/8" from tail 
stock end to avoid leaving center hole i n peen end.) 
Rough turn peen. 
Rough turn center of head . 
Rough t urn rest or head. 
Rough turn fillets using r adius gage . 
Fini sh turn fil l ets to size . 
Finish turn peen and rest of head to size. 
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Turn down at each end to prepare f or cutting oft. 
(CAUTION. In using round nose tool, prevent digging in 
by keeping the point ot the tool narrow. ) 
Polish to finish . 
Take to the bench and cut off wi th hand hack saw, leav­
ing ea ch end of hammer head to be finished in four jaw 
ohuok. 
Chuck in four jaw chuck, using brass strips to protect 
finish, and finish peen to gage . 
Reverse and finish faee to gage . 
Set up in chuck to drill for handle, using brass strips 
to proteot finish. 
Very carefully and accurately true up with brass pointer, 
center bet~een shoulders ana diameter of center portion. 
(Have foreman or instructor cheok . ) 
Face off carefully, avoiding heavy outs and drill to 
tapping size, ,1th drill 1n t a il stock. 
Counter bore, using r i ght hand side tool . (Handle very 
carefully, starting from hole and working out . Fini sh 
counter bore di ameter by backing out of bore to pre­
vent digging in . ) 
Tap. (Support t ap wi th dead center and t ap by hand , 
locking spindle with back gear. Use lard oil, back up 
often to break chips.) 
Get i nstructor's OK and place in stock with label 
attached. (Have you applied rust preventa tive?) 



LATHE PROJ'ECT NO. 2 

HO~LOn H..ANDLE liA!YiMER PLUG 

~ !!ill. 

1. Che ck out s t ock. (Use same piece as checked out . ) 
2 . Rough turn to largest outside diameter. 
3. Turn shoulder and diameter t or t hreading . 
4. Threa d end to gage. (Polish threa d.} 
5. Knurl. 
6. Rough out tor radius on plug . 
?. Usin~ steady rest , drill to make plug hollow. 
8. Cut oft, with hack saw, hol dine job in the vise. 
9 . Chuck adapter No . 3 in four jaw chuck. 

10. Screw in plug, f inish r adius end to r ad.ius gage and 
polish . ( Check sizes.) 

11. Take to milling machi ne. (Have milling machine man 
mill slot. Use milling adapter No. 4.) 

12. Hand polish off burrs and check with instructor and 
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get OK, and place pr o ject in stock ~1 t h label attached. 
(Have you applied rust preventative? ) 



LATHE PROJECT NO. 2 

HOLLOW HANDLE HAMMER HANDLE 

~~ 

1. Check out stock. (Use remainder of stock.) 
2 . Rough turn to largest diameter. (Bet~een center ) 
3. Reverse driving end, and offset tail stock t o turn 

t aper. (See South Bend Lathe Book, page 72.) 
4. Turn xaper t o finished size. 
5. Turn shoul der and diameter for threaded porti~n for 

head. (Use radius gace . ) 
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6. Thread f or head. (Have you passed test on cutting 
practice t hreads?) 

? . Chuck adapter #1 in four jaw chuck, and screw threaded 
end of handle into it. 

8. Set u~ steady rest, t rue by supported job with center, 
and gently move ja~s of steady rest to make contact 
with straight portion or handle . 

9 . Check out taper shank drill as shown on blue print and 
drill to proper depth. 

10 . Bore f or threading. 
11. Thr ead to gage . (Have you passed test on practice 

internal thr eading?) 
12. Chamfer thread as shown. 
13. Use adapter No . 2 and scre~li in to job . 
14. Remove steady rest , and support job on dead center . 
15 . Knurl. 
16. Check for comple~e fin i sh, and size, and polish t o f inish. 
17. Get inst r uctor's OK and place project in stook with label 

attached. (Have you applied rust preventative?) 



LATHE PROJECT NO . 2 

HOLLOW Ht,\i SER HANDLE CASE HARDEN 

HEAD 

l . Check out case hardening compound. 
2 . Using gas hot plate , heat compound until ~elted. 
3. Suspend on hanger and all ow f ace end only to go 

i nto solution to depth of i't . 
4. Trea t f or three hour s . 
5 . Repeat process at ot her end . (CAUTION. Avoi d harden­

i ng t hread. ) 
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LATHE PROJECT NO . 2 

HOLLOW HANDLE HAMMER 

ASSEMBLY AND BENCH 

1. Check out handle, and head. 
2. File slight countersink i n hea d to fill by peening. 
3. Using lead vise jaws, hold head in position and screw 

in hancrre-ti ghtly . (Be careful to avoid damaging 
knurled portion by using sort metal protector 's 
between job and pipe wrench jaws. 

4. Pee~ thread portion until all metal i s tilled in. 
5. Bough off with f ile. (If a.~y black shows, peen lightl y 

to fill up . ) 
6. File off to finish. 
7 . Polish to fi nish. 
a. Get instructor's OK and check in project t o finished 

stock with label attached. (Have you applied rust 
preventative?) 

68 































CHAPTER VI 

SUMMARY OF FINDINGS AND CONTRIBUTI ONS 

Purpose or s tudy 

As stated i n t he 1n troduction, t here is a demand t or 

skilled workers in t h is count ry today. A training program 

planned by the Office of Education i s turning over to industry 

t housands of i n dividuals monthly to help fill t h is need. Some 

of the workers for this training progr am are selected from 

W. P. A. rolls, ot her trainees 1n t he pr ogram are wo r kers that 

have had a s kill, but whi ch needs repl enishing , and others 

are wor kers who have had no experience when entering the 

tra ining pr ogram. 

It has been the purpose of this s tudy to show how a 

oourse of study should be developed, to show i ns tructional 

material to be developed from the course of study, t o revea l 

how systematic testing or engi ne lathe operators can emphasize 

points t hat need 1ns t ruo t1on, to discuss the tests , show the 

va lue or a systematic method of recording t he test results, 

and show the need f or better methods or instructing . 

Determining Initial Assets of Trainees 

In the beginning of t he National Defense Indust r ial 

Tre.1ni ug progr am , some method had to be devised to record a 

prospective tra inee's work experience. The application 



for training blank, (page 90 ) , is one or the several forms 

tried in Tulsa. Since some of the trainees had had little 

formal schooling , several of tbe forms contained i nforma­

tion hardly legible . 

Of the 116 men accepted tor ma chine shop training , 

45 classified their experience as general machinist . Next 

in number were operators of t he drill press and lathe. 
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Twelve other types of wo rk experiences were listed, in clud­

ing assembly worker , auto mechanic, aviation me chanic, common 

laborer, machinist's helper, shop f oreman, milling machine, 

pattern and casting wo rk, pipe machine operator, round house 

mechanic, stock room attendant, tool Joint maker , tool and 

d1e maker, and shaper . 

One of t he most significant points in determining t he 

initia l assets of trainees was the lack of men tra ined 1n 

bench work. Few men enjoy that type of work, consequently, 

there is a scarcity ot skilled hand fillers. 

Men of a ll ages have entered the machine shop classes 

and have benef i ted in some way from the experience gained 

therein. The ages vary from young men or 17 to older men 

of 58 with few years of active service left. There have been 

tew men over 45 1n t he machine shop classes, and the majority 

of the trainees are from 25 to 30 years of age. 

All information about t he trainees in machine shop 

classes was taken from t he application for training blank. 



85 

If a tra inee was accepted f o r t r a i ning , he t ook the tests, 

(Chapter I V) at various time s to determine actually what he 

di d know. People who fill out ap plica tion blanks are prone 

to put down t h i ngs t hey cannot do i n actual practice. The 

series ot test s devel oped by t he tea chers ot machine shop 

and t heir supervi sor, i mmediately revealed t he extent ot each 

tra inee•s abil i ty. When a weak point i n his f ormer t rain­

ing or experience wa s found, then speoial emphasis waa placed 

on t hat particul a r operat i on. For example, one tra i nee had 

cut threads or the nat ional t ype f or ye ars, but ha d never 

cut any acme t hreads. During t he course, special emphasis 

wa s pl aced on t his oper a tion for t his train ee, and before 

t he course was fi nished he was cu t ting acme t ype t hreads in 

t he shop where he wo r ked . Ot her similar examples are often 

t ol d by the instructors 1n mach ine s hop pr a ctice. 

The need of better instruction sheets 1s a paramount 

i s sue i n t he national defense pr ogram. Breaking up t he in­

structional mat erial into small enough points so that nothing 

will be omitted is t he grea test dif f iculty. It is hard for 

the ski l led machinist to analyze all pa rts ot a job and put 

it i nto a form t he studen t can follow. 

It is difficul t f or a machinist to explai n why he 

selects certain cutt i ng t ools f or a particular job. He oan 

tell Just by gl ancing at t he tool wh ether it will do t he 

job, but it is i mpossible f o r him to put into writing the 



knowledge necessary to make proper selections of cutting 

tools. 
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The teacher t r a ining classes ilnproved instruction 

immensely by g 1v1ns the trades.c;en, acting as instructors in 

t he national defense classes, so~c of the t a cts known to the 

teaching profession. 

Testa!.!!!!_ Testing Procedures !2!'_ ~eterm1n1ng 

Satisfactory Learning 

The tests and analysis obart wer~ ori ginated 1n the 

office ot the superviso r or National Defense trai ning in 

Tulsa. This study con~a1ns an aoou.~ulation of tbe bes t or 

these tests and a description of methodsfor their administra­

tion. 

The need ror testing arose wi th t he variation or 
ability displayed i n the first machine shop classes. The 

tests were developed cb1e!ly to det ermine the trainee's 

ability i n operating an engine lathe suooesstully at the 

beginning and end of the training program. The list of engine 

lathe operations and related technical knowledge, Table III, 

was used as a basis fo r developing the tests. · Maoh1n1sta 

who were acting as i nstructors 1n the na~ional derense classes 

were responsible tor their development and use i n the machine 

shop classes . If the trainee could make a sat1sraotory show­

ing on the tests t hen he was given instruction that would 
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challenge his ability, or instruction on another machine, 

but if he could not make a ored1table showing, then anphasia 

was pl aced on items where the indivi dual was weak. 

Reoommendations f o r furt her similar t heses would 

include complet ion of such studies f or other aspects ot 

machi ne shop and all phases ne eded i n National Defense or ot her 

types of Vocational Education pr ograms. 
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APPLIC TION FOR TRAI.I G 
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Address~-------------------___;,---Telephone ________________ __ 

Employed •••••• • • • •••• Co pany ----------------------
Address of Company --------Unemployed • ••• • •••••• 
Telephone or Company ------

Nature of present Employment ____________________________ __ 

Type or training anted ________________________________ ~ 

Extent or Schooling --------------------~---------------------
ERI CE: 

:No. of: 
:Years 

• . 

. . 

Note: It 1a important to state hether you worked as 
a helper or apprentice, or tradesman. 

Have you made appli~ation 1th the Oklahoma State Employment ~er­
vioe located at 125 est Third treet? ----------------------~ hen? -----------------
Further Comments: ------------------------------------------~ 



TYPIST: 

innifred Young Vogler 
Stillwater, Oklahoma 




