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CHAPTER I 

INTRGDUCTIOH 

There are few Americana whose economic efficiency does 

not depend directly or indirectly upon the intelligent use 

of the automobile ts a means of personal-social satisfac-

tion. Undoubtedly, many of the boys of today have little 

or no opportunity to satisfy their curiosity or to develop 

an understanding of the modern motor ear; and, as a result, 

the car is looked upon as a complicated and mysterious 

machine in the operation of its specialised parts. Because 

of these factors, automobile mechanics is being Included 

more and. more as a phase of the general curriculum designed 

to prepare youth for more effective living in an industrial 

and mechanical society. Therefore, it seems logical to sug-

gest that instructional aids of various types be used, when-

ever possible, in the learning situations that involve the 

automobile because through tfeelr use the learning-teaching 

process can be made more effective. Often good instruc-

tional aids become the stimulus for learning the why, how, 

linen, and where of certain objects. 



Purposes of the Study 

The purposes of this study are sixfold. They are as 

follows: 

1. To study the various recommended courses of study 

for automobile mechanics and to ascertain the units of learn-

ing that are most commonly taught* 

2. To obtain the various instructional aids that are 

available fro® the automotive industry to Industrial arts 

teachers for use in teaching automobile mechanics at the 

secondary school level. 

3. fo develop suitable criteria for use in evaluating 

those instructional aids that are available. 

If. fo evaluate the instructional aids available in 

order to determine their probable effectiveness and prac-

ticability in teaching automobile mechanics. 

5. fo determine if there are instructional aids that 

can be developed and used by the instructor that are not 

available from coraraeroial sources. 

6. If there are instructional aids that can be de-

veloped but which are not available, one of the purposes of 

this study is to prepare plans and specifications for the 

construction of such aids. 

Sources of Data 

The data for this study were secured from the following 

sources: (1) from the courses of study pertaining to 



automobile mechanics recommended for the secondary school 

level in Texas, (2) fp® materials prepared by the automotive 

Industry# C3) fro® professional books and bulletins pertain-

ing to the subject, and (4) opinions of professional people 

in the industrial fields. 

Delimitation 

This study trill be limited to an evaluation of the in-

structional aids in the foist of printed materials* posters, 

charts, diagrams, and schematic drawings available from the 

automotive industry for use in teaching automobile mechanics, 

and to a study of other aids that can be developed by in-

dustrial arts teachers. In this study, consideration will 

not be given to films or film strips. 

Definition of Tews 

In order to conduct the study and to clarify certain 

terns and concepts, it was necessary to define certain tems. 

These terms are as follows: 

For the purpose of this study industrial arts is con-

sidered as that phase of general education which provides 

exploratory experiences with tools, equipment, materials, 

processes, and problems resulting from an industrial society. 

Good has defined the tew secondary school level as 

follows: 

4 of education, whether public or private, 
idxich usually cmslsts of grades 7 to 12 or 9 to 12, 



during which pupils learn to use independently the 
tools of learning that they have previously mastered. 
In i&lch education is differentiated in varying de-
grees according to the needs and interests of the * 
pupils and which may be either terminal or preparatory. 

The term automobile mechanics is defined as follows: 

(1) servicing and maintenance of automotive equipment, (2) 

technical and scientific aspect of mechanised equipment, 

(3) skillful coordination of Blind and hands, and (Ij,) theory 

of present and future transportation. 

An instructional aid has been defined as an "activity 

or Illustrative material serving as a stimulus to learn-

lag."2 

The tera criterion has been defined as "a standard, 

norm, or judgment selected as a basis for quantitative and 

„3 
qualitative comparison. 

Evaluation refers to "the process of ascertaining or 

Judging the value or amount of something by careful ap-

praisal.^ 

Recent and Belated Studies 

In 19^9» * study was conducted by Erwin on the types 

of audio-visual aids used in the junior high school industrial 

arts program in Texas* The purposes of his study were as 

follows! (1) to determine the types of audio-visual aids 

1 
*Carter V. Qood, Dictionary of Education. 
2Ibid. 3lbld. *«tbld. 



that ware being used, (2) to ascertain the extent of their 

use, (3) to conduct an evaluation by the teachers In service 

of the varloua audio-visual aids used, and (If) to identify 

the needs recognized by the teaehers in service for ad-

ditional audio-visual aids and the needs of these teaehers 

for additional instruction in the use of sueh aids. 

In personal interviews with teachers of industrial arts# 

Irwin found that in both Junior and senior high schools 

classes were larger than could be taught effectively by the 

accepted teaching methods which have been used for many 

years. Most of the teachers stated they did not have enough 

time to give Individual attention and instruction to the 

students, and many of the teachers expressed a need for 

teaching aids that would enable them to teach larger groups 

and keep each student occupied with constructive work* 

Irwin sent 126 questionnaires to junior high school 

Industrial arts teachers* of ttoleh eighty-six wire returned 

and seventy-eight were usable for statistical purposes. 

The questionnaire was designed to determine what audio-

visual aids were being used, the extent of their use* an 

evaluation of the various audio-visual aids used by these 

teachers, the opinions of the teachers as to the types of 
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audio«» vl sual aids that should b© used, and the needs for 
c 

further preparation in the use of audlo-visiaal aids. 

The purpose of a study by Briggs in 1953 was to de-

velop Instructional aids for us® in teaching electricity in 

junior and senior high schools. At the time this study was 

made it was found that there were very few aid# available 

for use la teaching electricity, except for a few films, 

charts, and posters. Briggs attempted to ascertain what 

aid® could be developed by the teacher for use in teaching 

electricity that would require a reasonable amount of tenowledge 

and time for their construction. Teaching aids that would 

enrich the currently used methods ©f instruction were de-

veloped and presented. Consideration was given to the sub-

ject matter of a changing world, thereby suggesting units in 

electricity. 

Brlggs formulated a list of conclusions based upon the 

findings of the study, which are as follows? (1) there are 

insufficient teaching aids available for use in elementary 

electricity, (2) many aids may be built especially for a 

''William R. Irwin, "A Study of the Types of Audio-Visual 
Aids and the Extent of Their Use in the Industrial Arts 
Program in the Junior High Schools of Texas to Formulate a 
Program for Audio-Visual Aids Based upon Skills, Training, 
and Attitudes of Teachers in Service and upon Professional 
Literature," Unpublished Master1s thesis, Department of 
Industrial Arts, North Texas State College, 19if9 -



given locality without excessive cost in materials or time, 

and (3) teaching aids may be used to enrich the program and 

are more effective than the spoken or printed word. 

As a result of this study, Srlggs recommended that a 

study be made to determine the extent and sequence of the 

material needed in elementary electricity, based upon the 

opinions of teachers of elementary electricity} that a study 

be made using control groups to detemine merits of the aids 

he developed and presentedj that teachers be made more a ware 

of the possibilities of using teaching aidsj and that in-

stitutions of higher learning preparing teachers for ele-

mentary electricity should encourage the development of 

information concerning the construction of effective teach-
6 

ing aids. 

In 19^9, White made a study of the automobile mechanics 

courses taught in the senior high schools of Texas by using 

the opinions and recommendatlons of school admlnistrators 

and Industrial arts teachers. The purpose of this study was 

to analyze the adequacy of the automobile mechanics courses 

taught in certain Texas high schools; also, to determine 

itiat high schools of Texas offered courses in automobile 

mechanics; at what place In the curriculum were such courses 

Cecil Lee Brlggs, HThe Development of Teaching Aids 
for Elementary Electricity," Unpublished Master's thesis, 
Department of Industrial Arts, »orth Texas State College, 
1953. 
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offered; a study of the methods used to teach automobile 

mechanicsj and how many units were offered. School adminis-

trators, automobile mechanics teachers, and other industrial 

arts teachers were questioned as to what they thought should 

be taught in industrial arts automobile mechanics, 

A study of the questionnaires returned by teachers of 

twelve schools offering automobile mechanics showed that in 

all twelve schools theory was taught and that in ten schools 

class demonstrations were usedj all twelve schools provided 

practice on live machines and eleven schools used cut-a-ways 

in the teaching of automobile mechanics# The teachers of 

seven schools indicated that the students practiced with dead 

machines, snd three teachers stated that they supplemented 

wortc with the use of visual aids such as film slides# movie 

films, charts, and maps. Fifty-eight administrators gave 

their opinions concerning the methods of teaching automobile 

mechanics, as follows* thirty-seven recommended class demon-

strations by the instructor? thirty-two reecwaended practice 

on dead machines; forty-nine administrators recommended 

practice on live machines? thirty-eight reeasanended the us® 

of cut-a-waysi three thou^it that visual aids of other types 

should be used; and only one recommended work with a local 

garage* This study Indicated that administrators place a 

high value on the use of visual aids in the teaching of 

automobile mechanics. 



A group of 109 industrial arts teachers were questioned 

as to the method of teaching automobile a©chanics that they 

thought would be of most benefit? of these# 81 per cent 

stated that theory m a very important} 7&*£ per cent recom-

mended class demonstrations by the instructor; 60 per cent 

recommended practice on dead machines; 92*7 per cent of the 

Industrial arts teachers recommended practice on live machines; 

and 8l per cent suggested the use of cut-a-ways in the teach* 

ing of automobile mechanics. In six of the twelve high schools 

in which automobile mechanics was taught* it was indicated 

that the courses were offered in a trades and industries pro-

gram rather than as an industrial arts course. In the other 

six schools automobile mechanics were taught in both the in* 

duatrlal arts departments and the trades and industries pro-

gram, 

fhls study indicated that the senior high schools ©f 

fexas are not meeting their responsibility by supplying a 

practical course in automobile mechanics although the fexas 

State Department of Education recommended such courses at that 

time. As a result of the study, White made some recommenda-

tions as to the methods of teaching automobile mechanics. 

They concerned theory, class demonstrations by the Instructor, 



10 

practice on dead machines, practice on live machines, the use 

of cut-a-ways, and the us© of other visual aids.^ 

Th@ three preceding studies may be summarized as follows: 

(1) Erwln considered audio-visual aids in industrial arts; 

(2) Briggs set up specifications of various types of teaching 

aids that could be developed by an instructor of elementary 

electricity in industrial arts; and (3) Ihite attempted to 

determine what should be taught concerning automobile mechanics 

as a phase of industrial arts. Bach of these studies has a 

direct relation to this study, in that criteria for evaluat-

ing instructional aids will be analyzed; units of learning 

for automobile mechanics will be examined; and instructional 

aids for automobile mechanics will be developed. 

^Alvin M. Ihite, nA Study of the Automobile Mechanics 
Taught in the Senior High Schools of Texas and m e Opinions 
and KecGnamendations of School Administrators and Industrial 
Arts Teachers Concerning Automobile Mechanics*n Unpublished 
Master's thesis, Department of Industrial Arts, lorth Texas 
State College, 19^9• 



CHAPTER II 

A REVIEW OF THE TWITS OF LEARNING RECOMMENDED FOR 

AUTOMOBILE MECHANICS FOR fHB SECONDARY SCHOOL 

LEVEL 

Four courses of study were reviewed to determine the 

units of learning in automobile mechanics vtiich were recom-

mended for students at the secondary level. These sources 

were aa follows: (1) Bulletin Number 389, Industrial Arts 

Imrem M l u t e §m$m S t o Iste&i si Issai# p*®-

pared by the State Curriculum Committee, and published by 

the Texas State Department of Idueation in 1938s1 (2} the 
2 

study by thlt* which was discussed in Chapter I; (3) a 

tentative bulletin, Suggestions fg£ SS£SSMMM» Ig&SMM* 

and Improving Industrial Arts in Texas* prepared by an ad-

visory committee appointed by J, W. Edgar, Comissloner of 

Program in Junior agd Staler High Schools of Texas. Bulletin 
Humber 3W* 

*Alvin II* White, "A Study of the Automobile Mechanics 
Taught in the Senior High Schools of Texas and the Opinions 
and Recommendations of School Administrators and Industrial 
Arts Teachers Concerning Automobile Mechanics," Unpublished 
Master's Thesis, Department of Industrial Arts, North Texas 
State Collage,, 1949. 

11 
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Education;3 and (k) Suggested Standards for A^tq^ito Ser-

vice Instruction fa S^fiols, prepared by the Automotive 

Industry-Vocational Education Conference on Public School 

k 
Automotive la* true Won. 

In Bulletin lumber 389 in which the types of general 

industries courses were recommended for Level II, Grades 9 

to 12, automobile mechanics was listed as on® of the general 

areas that might be added or substituted for the more common 

areas such as drawing# metal, wood, and electricity. A 

further study of the bulletin under the general heading* 

"Suggested Courses of Study,1* however, revealed that a sug-

gested course of study for automobile mechanics was not 

6 

listed. Under the general heading of "Electrical Industries," 

one of the five main divisions of the electrical Industries 

listed was fee electrical syste» of the automobile J Seme 

material was developed and presented concerning the automobile 

electrical division, as followst 

Texas State Department of Education, j p f t t w 
Teaching, and Improving Industrial Arts In 

"̂Automotive Industry-Vocational Education Conference 
on Public Schools, Suggested Standards for Automotive Ser-
vice Instruction In PubllcSchools, 

£ 
Industrial Arts Program In Junior and Senior High 

Schools of Terns., op. clt., p. 64. 

^Ibld.. pp. H-77. ?Ibld., p. 78. 
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Wait I. Battery problems 

A. Processes 

1« Replace wire and ©able teminals 
2, Install battery 
3. feat battery 

leaeal battery 
5. Clean and protect terminals 
6. Recharge battery 

B. Technical knowledge 

1* Proper connections 
2. Cheek battery 

Material ®f batteries 
[.• Chemistry of battery 

Care and maintenance 
>• Fluxes 

C. Occupational Information 

1. Battery repair man 

2. Parts man 

z Unit II. Generator problems 

A* Processes 
1. Cleaning coaaautator and refitting brushes 
2« Installing new brushes 

Adjusting third brush 
Lubricating bearings 
fasting generator 

B. Technical knowledge 

1. Operation of generator 
2. Function of blushes and commutator 
3. Lubrication 
k« Adjustment and control 
i>. Cut-outs 

C. Occupational information 

Automobile electricians 
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Unit IXI* Starting motor 

A. Processes 

1. Cleaning commutators and refitting brushes 
2. Install new brushes 
. Remove and replace starting motor 
• Locating trouble i 

1. Technical knowledge 

1» Si8© of conductors 
2* Bendix drive 

3. Electrical construction and connection 

C* Occupational information 

Automobile electricians' local shop® 

Unit IV. Ignition systes 

A* Processes 
1. Diagram ignition system 
2. Assemble ignition system 
i« Repair ignition switch 
L. Adjust interrupter points 
»• Test for condenser action 
i. Clean and adjust spark plugs 

B. Technical knowledge 

1. Low voltage or primary conductors 
2. Coils 
U Interrupter points 
Condensers 
Distributor 

"6. High voltage or secondary conductors 
7. Spark plugs 
3. Conventional symbols 

C. Occupational information 

Training required to becerae an automobile 
electrician 
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Halt ¥• Lighting system 

A, Processes 

X, Install new bulbs 
2. Install fuses 
>• Test a circuit 

Diagram a circuit 
J. Wire a typical circuit 
&• Adjust lights for proper focus 

@. Technical knowledge 

1. types of bulbs 
2. Types of fuses 

Circuits 
.. Diagram a circuit 
J, Wire a typical circuit 
6. Adjust lights for proper focus 

C. Occupational information 

Amount of this type of work available la 
the community0 

The above material pertains to the processes of the 

electrical system of the automobile and no mention was made 

of the other systems of the automobile such as the trans-

mission* the engine, the chassis, the braking system, or the 

cooling system. Actually, when the foregoing materials were 

compared with the other materials presented concerning elec-

trical power, house wiring, communication, electrical 

machinery, and electrical appliances, it was found that there 

was much similarity and repetition. 

In his study on automobile mechanics in the senior 

high schools of Texas, Ihite found that there was not much 

agreement in the teaching of the several phases or systems of 

Qlbld.. pp. 78-?9• 
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the automobile. This was evidenced by the data presented 

as shown la the following tables 

TABLE 1 

PLACEMENT OF THE VARIOUS PHASES OF AUTOMOBILE 
MECHANICS TAUGHT IH THE TWELVE HIGH SCHOOLS 

OF TEXAS# 

Biase of the Course 

General eare and 
maintenance 

Lubricating system 
Engine cooling 
system 

Brake system 
Front end 
Steering ayatem 
Transmission and 
clutch 

Differentials, 
axles, drive 
shafts 

Shock absorbers 
and springs 

Fuel system 
Motor overhaul 
Engine tune-up 
Paint and body work 

Umber of Schools Teaching 
the More Caramon Phases of 
Automobile Mechanics in 

,, 

12 
12 

11 

JUL 

I 
s 
II 
11 
11 

fft 
Aftis. 

3 
5 
2 

3 
6 

k 
5 

7 
7 

IV 

! 
! 
I 
I 
8 

#fhite» op» Oji t«$ p* 19« 

Courses involving the lubrication and general care and 

maintenance of the automobile were offered in Unit 1 in all 

twelve of the schools included in the survey. Eleven of the 

twelve schools in Texas also taught the cooling system in 
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Unit 1. In only two schools were paint and body courses 

included In the first units of work. Of th© remaining 

phases of automobile mechanics taught either in Unit I or 

the first one-half year1® work, one school included the brake 

system, steering system, transmission and clutch, differen-

tials, axles, and drive shafts, Three schools in nfeich 

automobile mechanics courses were taught included th® front 

end, shock absorbers and springs, and motor overhaul in the 

first unit of workj and five other schools included th# fuel 

system and engine tune-up. 

In Unit II or th® second year ©f work, the brake system, 

front end system, and the steering system were Included. 

Units III and IV covered the various phases or systems of 

the automobile fairly evenly, with the exception of a slight 

trend in Unit 111 to include the transmission and clutch, 

differential, axles and drive shafts, motor overhaul and 

tune-up. The fuel system, motor tune-up, motor overhaul, 

and paint and body work were usually taught in Unit IT. 

White compiled recommendations that were offered by 

forty-five administrators with respect to the grade place-

ment of the different phases of automobile mechanics to be 

taught in the senior high schools of Texas. These recom-

mendations are shown in Table 2. 
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TABLE 2 

RECOMMENDATIONS OF FORTT-FIVE ABMMISTMTORS 
AS TO THE PLACEMENT OF THE VARIOUS PHASES 
OF A W S M M I W MECHANICS TO BE TAUGHT IH 

THE AV1BAG1 3EII0B HIGH SCHOOLS 
OF TEXAS# 

Phase of the Course 

Number of Administrators 
Offering Opinions Con-
cerning the lore Common 
Phases of Automobile 
Meehanies To Be Taught 
in the Following Units 

Unit 
1 

Iteit 
II 

Unit 
III 

Unit 
1¥ 

General ©are and main-
tenance 

Lubrication system 
Engine cooling system 
Brake system 
Front end 
Steering system 
Transmission and 
clutch 

Differentials, axles 
and drive shafts 

Shook absorbers and 
springs 

Fuel system 
Motor overhaul 
Engine tune-up 
Paint and body work 

k2 
32 
26 
2 
1 
20 

1$ 

llf. 

19 
20 
13 
18 
18 

26 
13 
IS 
25 
21 
19 

19 

20 

18 
19 
17 
IT 
8 

5 
3 
9 

9 

9 

I 
1 
3 
3 

10 

2 

2 

9 
13 

# P* 26• 

As the table shows* most of the various phases of automobile 

mechanics were Included in the first two units of work* 

White gave as the reason for the placement of this material 

the following statement: 
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This was because forty-thre®, or 95*3 P©** cent# of 
the administrators recommended not mo?# than two 
units of automobile mechanics for the average senior 
high school, and thus th© work would have been con-
fined to two units." 

Forty-fire school adtoinistrators offered opinions con-

cerning the phase# they believed should fee Mught in auto-

mobile mechanics, as follows: forty-two of the administrators 

believed that th® general car© and maintenance ©f the auto-

mobile should be inoluded in the first unit of work; thirty-

two ree©B8a#ad®d th® Inclusion of the lubrication system in 

th® first unit; twenty-six were in favor of including th© 

cooling system in th® first year of workj and approximately 

one half of th® administrators recommended that th® brake 

system b® included. From one fourth up to one half of the 

administrators expressed their opinions in favor of the 

other phases of automobile mechanics to b® taught in Wait I. 

Sine® popularity lagged for many ©f the courses taught 

in Unit II, th® administrators who expressed opinions w®r® 

not in favor of offering automobile mechanics above Unit I, 

Th® phases of automobile mechanics in whieh Unit II courses 

did excel over those of Unit I, according to th® administra-

tors, wore th® front end, transmission, transmission and 

clutch, differentials, axles and drive shafts, engin® tune-up, 

and overhaul. They were of the opinion that the phases to 

be taught in the third unit of automobile mechanics were of 

P. 25. 
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little importance; one-third of the number of administra-

tors recommended many different phases, fhe fourth unit, 

according to the administrators was of less value than the 

third* fhe majority of opinions that were expressed concern-

ing a fourth unit, however, were concerned with notor over-

haul, paint and body work, and transmission and clutch. 

Opinions concerning the placement of various phases of 

automobile mechanics courses to be taught in the senior 

high schools of Texas were received from 109 industrial arts 

teachers by White. The findings by White indicated a wide 

variation of opinions as to the placement and sequence of 

the various phases of automobile mechanics to be taught in 

the several units, except for the general care and mainte-

nance, lubrication, the cooling system, and the brake system 

which were in the main assigned to Units X and XI, or the 

first and second years of work. Faint and body work was 

recommended by twenty-three teachers to be taught in Unit If 

twenty-four recommended teaching body work in Unit II; forty 

recommended teaching paint and body work in Unit ZXZf and 

twenty-one thought paint and body work should b® included in 

Unit IV, or in the fourth year of work, fable 3 contains 

data concerning the recommendations of the 109 industrial arts 

teachers. 

This survey verified the fact that the general care and 

maintenance of the automobile were recommended by ninety-four 
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TABLE 3 

RECOMMENDATIONS OF 109 IHDUSTRIAL ARTS TEACHERS 
AS TO THE PLACEMENT OF THE VARIOUS PHASES OP 
AUTOMOBILE MECHANICS TO BB TAUGHT IN THE 
AVERAGE SENIOR HIGH SCHOOLS OF TEXAS* 

Phase of the Course 

Number of Teachers Of-
fering Opinions Concern-
ing the More Conm on 
Phases of Automobile 

Mechanics To Be Taught 
in tan® Pol lowing Units 

Unit 
I 

Unit 
11 

Unit 
III 

Unit 
IV 

General ©are and main-
tenance 

Lubrication system 
Engine cooling system 
Brake system 
Front end 
Steering system 
Transmission and clutch 
Differentials, axles 
and drive shafts 

Shook absorbers and 
springs 

Fuel system 
Motor overhaul 
Engine tune-up 
Faint and body work 

80 
62 
kS 
33 
38 
19 

20 

32 
35 
20 
30 
23 

29 
22 
2 j 

1+0 
33 

I 

32 

1+0 
1+2 
31 
36 
2i+ 

9 
10 
9 
13 
16 
19 
29 

30 

33 

I i 

8 
8 
10 
10 
U+ 
11 
2i+ 

22 

4 
50 
32 
22 

#!hite, SH*» P* 31 

teachers to be taught in Unit I; twenty-nine recommended 

that this be taught in Unit II; nine in Unit III; and eight 

recommended that it be included in Unit IV, Opinions with 

respect to the lubrication system were as followst eighty 

teachers recommended that lubrication be included in Unit I; 

twenty-two thought it should be in Unit II; ten believed 
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lubrication should be In Unit XIX; and eight would include 

it In Unit XV. Opinions concerning the brake and front end 

systems were of the same general trend. With the aid of 

White1® study as a reference, recommendatione for a course 

of study for automobile mechanics courses la Texas schools 

could be determined. 

Many school administrators and industrial arts teachers 

have come to the realization that automobile mechanics 

acquired through industrial arts courses should be available 

for all high school students in the State of Texas in order 

that the students might be more economically efficient In 

consumer living. To this end, a revised curriculum guide 

for industrial arts has been developed by the Texas Education 

Agency, in which an advisory committee prepared the following 

suggestions for automobile mechanics: 

Automobile Mechanics for Iievel III, Grades 10-12 

Suggestions for Planning and Developing Units 
of Learning 

A. Processes 
1. Running system (analyzing) 

a. Frame 
b. Suspension shock absorbers and steering 

systems 
c. Brakes, wheels, and tires 

2. Power system (analysing) 
a. Principles of engine operation 
b. Engine parts and functions 

3. Power train 
a. The clutch 
b. Transmission 
e. Propeller shafts 
d. Differential 
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Cooling eyat<m 
Fuel system 
Electrical system 
a. Battery 
b. 3tarting and generating aystiias 
e. Ignition# lighting, and eleotrieal accessories 

7. Lubrication system 
8. frouble shooting and tune-up 

a. Engine trouble 
b. Carburetor adjustment 
e* Carburetor and fuel system 
d. Ignition trouble 
e. Lubrieating system trouble 
f. Generator 
g. Starting motor 

9. Minor body repairs 
a* Bemoving dents 
b. Simple welding 
e, Touch-up and refinlshing 

B. Belated and technical Information 
1, General 

a. opportunities in related fields of the 
automobile industry 

b. Terminology 
o. Common band tools--use and care 
d. Safety factors 

2, Automobile design and construction 
a. Frames 
b. Front axle systems 
c. Steering mechanism 
d. Brakes 
e. Hear axles 
f. transmission 
g. Clutches 
h. Springs# shook absorbers# and wheel sus-

pension 
1* Wheels, rims# and tires 

3, Power plants and aeoessories 
a. Gasoline engine principles 
b. Engine parts 
c. Fuel system 
d« Combustion of fuels 
e. Carburetor system 
f. Lubrication 
g« Cooling system 
h. Ignition system 
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ij.. Mathematics 
a. fir® pressure and size 
b. Voltage 
c • Temper attire 
d. Linear measurements, in indies and fractions 
e. Reading scales, micrometer 
f. Common fractions 
g. Applied ratio 1 0 

h. Speeds through gear train 

The foregoing suggestions for developing units of learn-

ing for automobile mechanics for the secondary school level 

are intended to provide a broad background and understanding 

of the automobile and differ greatly from the suggested course 

la Bulletin Humber 389 as presented in the first part of this 

chapter. The suggestions in the older bulletin are limited 

to the electrleal phase of the automobile only. This speciali-

zation in the electrical system only and the manner in which 

the suggestions are presented indicate that the suggestions 
11 

in Bulletin Hunber 389 are vocational in nature. 

In 19lj,69 the American Vocational Association appointed 

a committee to develop recommendations that might raise the 

general standards of automotive mechanics instruction in the 

public schools of the United States. Conferences were held, 

and, as a result, the Automotive Industry-Vocational Education 

Conference on Public School Automotive Instruction was 

^"uggestions for Organising. Teaching, and ff§prfyyj.qft 
Industrial Arts m Te^as, $tux £&£• 

"industrial & & £ ftWW & iffljlsffi £S& £SSlS£ Sifife 
Sohoola j£ at- sii-
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formed. The committee divided the content of the auto-

motive course into five phases as follows* CI) automotive 

hand tools shop, (2) automotive chassis shop, (3) automotive 

engine shop, (i+) automotive electrical shop# and ($) auto-

motive service shop (including welding and minor body re-

pair). Each of the five general areas were broken down into 

basic jobs; an example of the suggestions for the teaching-

learning process is shown in the following outlines 

3.09 Automotive Electricity 

Simple electrical circuits 

Job numbers 

1. Check obm*s law using automobile head lamp 
2. Measure voltage drop 
3. Study volt-current relationships in series 

and parallel circuits 
Magnetic circuits 

ij,. Study properties of pemaaerafc raagnets 
5* Make and test an electro-magnet 
6. Study principles of electromagnetic induction 
?• Construct a pair of coils and observe mutuals, 

induction 

Batteries 

8. Study and test dry cells and storage battery 
9. Make complete service test on 6v battery 

(dead short voltage, specific gravity, capacity 
test) 

10# Study battery charging systems and completely 
charge a battery 

12 
Automotive Industry-Vocational Education Conference on 

Public Schools, Jyugfiê ted standards jEttE Automotive Service 
I,a*tmo»lon in Public Schools, p. 1. 
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Ignition circuits 

11* Hook up and tost the primary ignition circuit 
12. Hook up and tost the secondary ignition 

circuit 

Coils 

Study construction of coils 
Tost coils for continuity of capacity and 
resistance (cold tost and hot tost) 

Condensers 

15• Study construction and operation of condensers 
l6. Tost condensers—slap!® discharge 
IT, Machine tost colls for continuity* rosistanoo 

and capacity 

Distributors 

18. Disassemble, inspect, and assemble distributors 
(various t̂ rpes) 

19* Disassemble, Inspect, and assemble automatic 
and vacuum advance systems 

20. fest and adjust a distributor on a distributor 
testing machine 

SpaA plugs 

21. Study construction and desi^i of spark plugs 
22* Machine clean and adjust spark plugs 
23* Test spark plugs in a pressure chamber 

Ignition timing 

2k. Ignition time an engine, a dead engine 
25. Check ignition timing with timing light and 

dwell meter 
26. Synchronise twin and/or dual ignition system 

Starting motor 

2?. Dismantle, inspect* and assemble a starting 
motor 

2d. Recondition an armature commutator 
29. Recondition an armature (windings, shaft and 

bearings} 
30. Growler tost an armature 
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31. Inspect, test and recondition brush rigging 
32. Inspect* test, and recondition field boll 
33. Inspect, test, and recondition automobile 

starter (loeked-current draw) 
34. Inspect, test, and recondition starter engaging 

systeias 

Generators 

35. Disassemble, inspect and assemble generator 
(2 and 3 brush type) 

36. Growler test a generator armature 
37. test and recondition field windings 
38. Repair and mot©rise a generator 
39. Test operating characteristics of a t*»®-brush 

generator 
ĵ O* Test operating characteristics of a three-

brush generator 

Regulators 

41. Disassemble, inspect, sketch circuit diagrams, 
mid assemble a 3-coll regulator 

^2, Inspect, and adjust air gap, clearances, point 
clearance, spring hanger tension for controlling 
regulator output 

10. Check and adjust regulator output in a generator-
regulator oirouit 

Light and warning device circuits 

Ijiu Study 3.A.E. harness specifications 
4J>. Adjust and tune warning horns 
ip. Trace and lighting circuits 
|j,7. Inspect and adjust a seal-beam unit 

Ihme-up 

48. lake complete ignition system test using 
analyzer and test light on an engine 

49. Inspect ignition circuits for •leakage" 
causing radio interference 

50. Service department tune-up procedures^ 

13, Ibid., p. 16. 
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Proa the above example of the vocational automobile 

mechanics ©ours® of study, It Is re&dlly seen that the sug* 

gestionis pertain to the electrical system of the automobile 

only. In developing courses of study suitable for automobile 

mechanics in industrial arts, efforts should be made to make 

the suggested units of study broad in scope so as not to be 

of a vooatlon&l nature. The tentative bulletin. Organising. 

Teaching. an£ improving IMmMilt ,4SIf, A& includes 

automobile mechanics as a main division in recognition of 

this principle. 

Four courses of study for autmobile mechanics were 

studied in order to ascertain $ae units of learning most 

commonly taught. White made an interesting study, finding 

that the senior high schools of Texas were not meeting their 

responsibility in supplying a practical course in automobile 

mechanics; that the course® of study used in teaching auto* 

mobile mechanics could be better organised; and that ad-

ministrators and industrial arts teachers were in favor of a 

more practical course at the secondary school level concerning 

the maintenance and operation of the automobile. 

It was found that a suggested unit of learning for auto-

mobile mechanics for the secondary school level was available 

through the Texas Education Department prior to the establish* 

ment of the Texas Education Agency, yet that it was very narrow 
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in scope. A ©ours® of study developed for automobile 

mechanics for vocational schools was found to be too technical 

for us© in an industrial arts program. 

The Texas Education Agency has recently released a bul-

letin of suggestions for organizing, teaching, and improving 

industrial arts in Texas, fhis bulletin contains a suggested 

course of study for autaaoblle mechanics and mas found to 

be more adequate in that the suggested units of leading were 

broad in scope and emphasis was not placed on the overhaul 

of various systems niiich involve a degree of skill and under-

standing# 
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CRITERIA FOR USE IK EVALUATING AVAILABLE INSTRUCTIONAL 

AIDS FOR AUTOMOBILE MECHANICS 

Thirty industrial flams manufacturing automobiles or 

accessory parts of automobiles wore as to ifeat 

materials and instructional aids they prepared and made avail-

able for use in teaching automobile mechanics. A total of 

290 manuals, charts, diagrams, brochures, parts lists, ser-

vice training books, and other materials were supplied by 

these companies. In all probability, these materials were 

developed for two major reason® 1 (1) advertising the 

various features of the automobiles and their accompanying 

parts manufactured by each of the leading automobile cor-

porations! and {2} for use by those engaged in the repair 

and servicing of automobiles used by the general public. 

In order to determine the usefulness and practicability 

of the wealth of materials available that were received 

from toe companies, It was necessary to evaluate them 

critically by suitable criteria designed to detemaine or 

Indicate their use and probable value In the teaching-

learning process. This chapter will pertain to the de-

velopment of suitable criteria to be used in evaluating the 

HA 
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instruct! oqaI aids for automobile mechanics at the seoondary 

school level that are available from commercial sources. 

Weaver audi Bollinger are of the opinion that many teach-

ing aids are available in great variety from industry and 

that teachers may improve and expedite the teaching-learning 

process with teaching aids when they are used properly. 

Concerning the selection of corasercial instructional aids, 

weaver and Bollinger formulated the following criteria for 

use: 

1* Sound, in terms of the educational philosophy 
and program that the school adopted, 

2* Significant, in the sense that it promotes the 
educational program better at the time than any peda-
gogic material that is available, 

3. Timely, contributing information too recent 
to be included in available textbooks, thus helping 
the curriculum to keep up with current life as it 
develops* Each contribution should be dated. 

If. Well balanced, articulating with the adopted 
educational program without disturbing the relative 
values that education assigns to its details. 

5* Accurate in facts, without concealment or 
exaggeration. 

6. Fair in the presentation of a point of view 
in a controversial matter. 

?. Concerned with principles or products in 
general rather than with specific brands only. 

8. Adapted to the needs, the interest, and the 
maturity level, the economic level, and the locality 
of the students mho will use it. 

9« Truthful, presenting not only what is in Itself 
true, but as far as possible insuring against conclu-
sions or attitudes not In accord with the whole truth* 
Misleading statements or supreasion of important 
relevant information should invalidate any material. 

10. Objective in presentation, without making or 
influencing interpretations that promote sales rather 
than the learner's education* 

11. Responsible. Since even with the best inten-
tions of objectivity and impartiality, a writer may 
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manifest, by statement or by omission, prejudice in favor 
of the product or the point of view that he represents, 
the souroe of every eomraerel al supplementary teaching 
material should be clearly, but not obtrusively and 
repetitiously stated,*1 

la the opinion of Schwartz, suitable criteria for 

evaluating Instructional aids are invaluable. Schwartz eoat-

plled a group of principles for use in making an evaluation 

of audio-visual aids, These principles are as follows: 

1. An understanding of students and their needs, 
2. An understanding of currioulum construction* 
3. An understanding of the environmental in* 

fluences affecting life today, 
lj,» The implementation of student and currioular 

needs with concrete materials. 

When compared with the criteria developed by Weaver and 

Bollinger, these principles are not so extensive in listing 

and emphasize the necessity of the teacher1® possessing a 

thorough understanding of the student, his interest, needs, 

and the over-all curriculum. 

Risk made a study concerning the evaluation of teaching 

aids acid developed the following criteria which he believed 

to be suitable for use in the evaluation of instructional 

aldst 

1. The importance of the aid in attaining the 
objectives of the work. Is the aid essential in su<*h 
class work? 

Gilbert G. Weaver and Blroy W, Bollinger, Visual Aids— 
SSl£ Construction and Use, p. ]+. 

A Schwartz, Jr., Mlaitll l2£ 
IS Instructional Pro-rata, p. 1. 
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2. The adaptability of the aid as compared with 
other aids* 

3. the availability of the aid when compared idth 
other aids* 

tu The amount of time involved in the in# of such 
an aid. Is it economical of time# both in preparation 
before class and in use during ©lass relative to its 
importance? 

5. Relative effeotlveness of th® aid as compared 
with other available aids.3 

Bisk and Weaver and Bollinger are in agreement in that they 

believed that an instructional aid must help attain fee ob-

jectives of the work. They also agree that the aid must be 

better adapted to the work than other available aids, that 

it must have availability, and that Its effectiveness must 

be comparable to that of other aids. Weaver and Bollinger 

did not refer to the amount of time involved in the use of 

teaching aids in preparation before and during class, as did 

Risk. 

Haas and Packer in BM& Mm M MMMI Mi1* 

devoted a chapter to each type of instructional aids that 

could be made. Although this book was written for use by 

the Instructor who makes his own visual aids, it would seem 

logical to assme that criteria designed for evaluating 

"heme-made" and commercial visual teaching aids would be 

similar* Instructional aids, whether made by the instructor 

3Thoraas if. Risk, and Pr%ctj!fifi of Isa^Qg 
in Secondary Schools, p. 575. 

B, Haas and B. Q. Packer, Preparation and Use of 
yiyaal Aids* pp. 1~136. 
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or obtained from commercial sources* should comply with the 

following standards as set forth by Haas and Packers 

1. They should be concise, simple, and clear. 
2. They should b© prepared to appeal to the 

readers | t© encourage th@a to read and study the 
Materials* Printed material® should not be a dry 
statement of facts, 

3. they should b© of a size convenient for use# 
4. They should be illustrated as fully as the 

need requires*> 

The foregoing ©riterla developed by Haas and Packer for use 

in the ©valuation of instructional aids are not extensive. 

The criterion set forth by Haas and Packer that the aid 

should be prepared to appeal to the reader is comparable 

t© the principle advocated by Weaver and Bollinger concern-

ing the Interest and maturity of the student who will use 

the aid# This same principle was also emphasized by Schwartz. 

As was stated earlier, Haas and Packer*s book was concerned 

more with the making of instructional aids than with the 

effective use to be made of them. 

Two recent studies concerning instructional aids and 

their use in industrial arts have been made* According to 
£ 

Irwin's study on the evaluation of teaching aids, good 

^Ibld., p. 18?, 

rilliaa 1, Irwin, ttA Study of the Types of Audio-Visual 
Aids and the Extent of Their Use in the Industrial Arts Pro-
gw® in the Junior High Schools of Texas to Foraulate a Pro-
gram for Audio-Visual Aids Based upon Skills, Training, end 
Attitudes of Teachers in Service and upon Professional Litera-
ture, w Unpublished Master's thesis, Department of Industrial 
Arts, Hor th Texas State College, 19^9, 
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teaching aids assist the teaching-learning process in th© 

following waysi 

1. Provision of more learning in less time, 
2. Enablement of teachers to teach large groups 

and still have time to assist individuals. 
3# Enablement of longer retention of the fa©t® 

learned# 
if. Provision of vital, happy learning instead of 

the old-fashioned verbal learning in related areas. 
5« Increase of interest and unifomity of train-

ing and infoxmatlon. 
6. K#lnf©re«tent of previous teaching. 
?. Display of working parti of machinery that would 

take several hours to tear down and put back together. 
8# Provision of good reviews of n&iat has been 

taught* 
9« Aid in developing keen observation. 
10* Display of the result of accidents and of 

broken tools that would be dangerous and expensive 
to demonstrate. 

11* Stimulation of initiative and creative responses* 
12. Enrichment and clarification of instruction*' 

Erwin stated that a teaching aid should help promote learning 

in less time. This criterion is not found in any of th® 

previous references. Determining toe rate of learning, how-

ever, would Involve a controlled testing program that might 

not be practical la many situations. Irwin* s statement that 

teaching aids should be used Instead of old-fashioned verbal 

learning was mentioned also by Weaver and Bollinger# fhe 

statement by Erwin that a teaching aid should increase interest 

sad unifomity of training and Information was also stated as 

a principle for use in the evaluation of teaching aids by 

Weaver and Bollinger,8 as well as by Haas and Packer.9 

7IPM'9 PP. 48-itf. ^Weaver and Bollinger, e.it,. p. 

%aas and Packer, clt.. p. 18?. 
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Another study pertaining to instructional aids and 

their us© was made by Briggs, who developed a guide for ua© 

in choosing good teaching aids.10 Actually, this guide con-

sists of four questions, as followsi 

1. Does the aid give a true picture of the ideas 
that are to be presented? 

2. Is the aid appropriate to the age and ex-
perience of the student? 

3. Is the aid worth the time and expense involved 
in its productlon? 

k* la the aid an improvement over existing types 
of presentation?**"1-

The foregoing questions formulated by Briggs concerning the 

selection of teaching aids are also similar to the criteria 

developed by Weaver and Bollinger and by Risk. Risk did not 

mention the age of the students who will use the aids. The 

age factor was emphasized, however, by Haas and Packer. The 

questions presented by Briggs are broad in scope and when 

compared with the criteria developed for use in evaluating 

teaching aids developed by Erwin, they were found to be 

similar. It is probable that both Erwin and Briggs had the 

same goal in mind in conducting their studies. 

Research has revealed studies and miscellaneous writings 

concerning the selection, use, evaluation of instructional 

aids# and descriptive accounts of instructional aids and 

10 
*w0ecll Lee Briggs, "The Development of Teaching Aids 

for Elementary Electricity," Unpublished Master's thesis, 
Department of Industrial Arts, Horth Texas State College, 
1953 • 

UIbld., pp. ij,2-if3• 
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their development. These studies and miscellaneous writings 

were concerned, however, with instructional aids in general. 

No doubt, continued research and study would reveal addi-

tional principles and criteria #iich could be further de-

veloped and used to study and evaluate instructional aids. 

Ho doubt the principles and criteria that have been presented 

could be further refined and their reliability tested and 

established. It is believed, however* that the foregoing 

principles and criteria, ttoea developed into an evaluative 

instrument in the form of a checklist, applied to the various 

Instructional aids available for use in teaching automobile 

mechanics, and presented in this study will reveal Informa-

tion concerning their value or probable value in the actual 

teaching-learning situation. 

In the following paragraphs those principles, questions, 

and criteria which have been developed and set forth by 

various individuals concerning the selection and evaluation 

of instructional aids available for automobile mechanics 

will be presented} other criteria itoioh will be needed in 

order to evaluate the ins true ti onal aids under study will 

be developed. To develop criteria for this study, it was 

necessary to study and analyse the principles and criteria 

presented to prevent duplication. After the various principles 

and criteria were studied for meaning and implications, ten 

principles were selected. It was necessary to restate each 
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principle or criterion that pertained to the evaluation of 

an instructional aid for automobile mechanics and to fomu-

lat© and present criteria by which its actual value or 

probable value could be determined. 

fh© principle# and criteria are stated as followss 

Principle I 

fhe instructional aid should be "timely, contri-
buting information too recent to be included in avail-
able textbooks. 

Criterion 

Is the information presented in or through the 
aid too recent to be Included in available textbooks 
which treat automobile mechanics designed for the 
secondary school level? 

Principle II 

The instructional aid should be "objective In pre* 
sentatlon, without making or influencing Interpreta-
tions that promote sales, rather than the learner* s 
education.8" 

Criterion 

Is the instructional aid objective in that it can 
be used to promote the learner's education la the area 
of automobile mechanics, rather than In promoting 
sides? 

Principle III 

fhe instructional aid should be "accurate In 
facts, without concealment or exaggeration. 

Criterion 

Is the aid accurate In presenting facts as re-
lated to automobile mechanics and free from exaggeration? 

l%eaver and Bollinger, jag». p. Ij.. 
13Ibld. ^Ibld. 
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Principle IV 

The instructional aid should w implement student 
and curricular needs with concrete mat©rials," 

Criterion 

Does the instructional aid implement student and 
currleular needs in the fom of concrete material 
for use in teaching automobile mechanics? 

Principle V 

The instructional aid should have availability 
when compared with other or similar instructional 
aids.1® 

Criterion 

Is the aid available for use in teaching automobile 
mechanics at the secondary school level? 

Principle VI 

fhe instructional aid "should be concise* simple, 
and clear."17 

Criterion 

Is the aid concise, simple, and clear? 

Principle VII 

fhe instructional ail "should be of a size con-
venient for use.*18 

Criterion 

Is the aid of a size convenient for use? 

^Schwartz, gg. clt.. p. 1. l%isk, jg&. cit.. p. 575. 

^Haas and Packer, clt.. p. 18?. 

18 
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Principle VIII 

The ins truct ional a id "should display working p a r t s 
of machinery that would_take several hours t o t e a r down 
and pu t back together."^9 

C r i t e r i o n 

Does the a i d , or cut-a-way, show working p a r t s of 
the automobile t h a t cannot b® seen unless t h e machine 
i s t o r n down? 

Principle IX 

Th® i n s t r u c t i o n a l a?d should "give a t r u e picture 
of the idea t o be p r e s e n t e d . n 

Criterion 

Does the a id o r cut-a-way g ive a t r u e p i c t u r e of 
the p r i n c i p l e or i d e a to be presen ted? 

P r i n c i p l e X 

The i n s t r u c t i o n a l a id should be an liaproveraent over 
e x i s t i n g types of p r e s e n t a t i o n . 2 * 

C r i t e r i o n 

I s t h e a id an Improvement over e x i s t i n g types of 
p r e sen t a t i on? 

Evalua t ive c r i t e r i a were deaaed necessary i n choosing 

s a t i s f a c t o r y ins truct ional a i d s f o r automobile mechanics. 

Considerat ion was given t o the f a c t t h a t the a i d s t o 

be included would be secured from commercial sources . 

f h e s e sources had prepared the a i d s as e i t h e r a d v e r t i s i n g 

m a t e r i a l o r i n s t r u c t i o n a l a id s f o r automotive r e p a i r men. 

Six a u t h o r i t a t i v e p u b l i c a t i o n s from th® f i e l d of v i s u a l 

^^Erwin, o£. o l t . . pp. 1*8-49. 
2 0 Brlggs , 2E« s i t . , pp . J4.2-^3. 2*Ibld. 
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education were reviewed as to principles of good teaching 

aids. For the purpose of till® study, ten criteria of 

measure were developed frora the principles presented by 

these six sources. The criteria for choosing desirable 

cetsniereial instructional aids will be used to evaluate the 

aids to be presented in an ensuing chapter. 



CHAPTER IV 

PRESENTATION A»J> EVALUATION OF AVAILABLE INSTRUCTIONAL 

AIDS THAT ARE PREPARED BY COMMERCIAL SOURCES 

la Chapter I, two of the purposes of this study wore 

stated as follows: first, to ascertain what Instructional 

aids were prepared by and available fro® the automobile In-

dustry for use In teaching automobile mechanics} second, 

to evaluate the available aids by the use of suitable cri-

teria to determine their value or probable value In teaching 

automobile mechanics. 

Thirty major Industrial firms engaged in the manufacture 

of automobiles or accompanying parts of automobiles were con-

tacted concerning such aids. These thirty industrial firms 

supplied a total of 290 manuals, charts, diagrams, brochures, 

parts lists, and service training books. Instructional aids 

obtained from commercial sources will be treated as described 

in the following paragraphs. 

Material In the form of manuals will be divided into 

two groups (1) general service manuals that include lnforaa-

tlon concerning all units of the automobile, and (2) specific 

service manuals that bear upon only one unit of the automobile 

such as a manual relating to the fuel system of the automobile, 

kz 



1*3 

Various materials of pamphlet form will be considered and 

presented tinder the heading of brochures. The third group 

of instructional aids will consist of charts having to do 

with specific systems or units of the automobile. 

The general service manuals will be presented by a 

brief description, and their availability from various 

sources of the automotive industry that were contacted will 

be shown In tables. All available general service manuals 

will be evaluated to ascertain their value or probable 

value as instructional aids for use in teaching automobile 

mechanics, fhe criteria for evaluating these instructional 

aids were developed and presented in Chapter III of this 

study. 

Specific service manuals will be grouped according to 

the system or unit of the automobile to which they pertain, 

using as a guide the recommended unit of learning suggested 

for automobile mechanics in Chapter II of this study, fhe 

presentation of the specific service manuals will include a 

brief description of each. Each group of specific service 

manuals available from commercial sources will be treated 

and evaluated by the criteria used to evaluate the general 

service manuals. The brochures and charts will be presented 

as separate aids and treated in the same manner as the 

specific service manuals. 
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The Appendix to this study will include a listing of 

all instructional aids presented as to the source and the 
t t 

instructional aids which the various companies make available 

to instructors of automobile mechanics. 

Oeneral Service Manuals Prepared by 
Commercial Sources 

Letters were written to General Motors Coloration, 

Detroit, Michigan; Packard Motor Car Company, Detroit 32, 

Michigan; Hudson Motor Car Company, Detroit 15, Michigan; 

the Studebaker Corporation, South Bend 2?, Indiana; Chrysler 

Corporation, Detroit 31, Michigan; Ford Motor Company, Dear-

born, Michigan; and lash Motor Car Company, Kenosha, Michigan* 

The object of these letters was to Inquire as to what shop 

manuals were available to teachers of automobile mechanics 

in the secondary schools, A reply was received from each of 

the companies and all, with the exception of Ford Motor 

Company, Sash Motor Car Company, and Studebaker Corporation, 

stated that such manuals were available for school use and 

supplied a copy for this study. 

Dewey F. Barlch, Manager of the Education Relations 

Departatent of Ford Motor Company, stated that the supply of 

such materials was rather limited.1 only four charts were 

received fro® the Ford Motor Company; they will be presented 

later* 

better from Dewey F. Barlch, Manager, Educational Re-
lations Department, Pord Motor Company, Dearborn, Michigan. 
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H. Allen, Jr., Assistant to Technical Service Manager, 

Hash Motors of Detroit, Michigan, replied to the effect that 

the company had no materials suitable for use in teaching 

automobile mechanics, and that he would contact the »©ne 
p 

office located in Dallas, Texas. Through correspondence, 

W. H. Sullins, Technical Service Manager of the Dallas office, 

stated that such material was very limited but that technical 

service manuals were available. The technical service manuals 

available for the Rambler, Ambassador, and Statesman in the 

1950 models are free of charge. The technical manuals for 

the 1952 models are available for #1«$0 each. Beferenee was 

also made to the effect that the Dallas Zone Office would 

not be in a position to furnish technical service manuals 

for the various models to too many schools.3 

V. S. Sutton of the Owner Relations Division of Stude-

baker furnished a passenger ear shop manual for the 1953 

Studebaker. This manual includes information pertaining to 

the body, brake system, cllmatiaer, clutch, cooling system, 

electrical system, the engine, frames, front end, steering 

system, gasoline system, lubrication, preparing car for 

delivery, propeller shafts and universal Joints, rear axles, 

%»etter from H. Allen, Jr., Assistant to Technical 
Service Manager, lash Motors, Detroit 32, Michigan. 

-Tetter from W. H. Sullins, Technical Service Manager, 
Mash Motors, Dallas 9, Texas. 



s p r i n g s shook tbsorbsrs, tMB8i l88 i (®» wheels and 

and t o r q u e s p e c i f i c a t i o n s of the Studebaker c a r . A ecastpli-

mentary copy of t h i s manual was s e n t f o r use i n t h i s s t u d y 

but i t was under s tood f ro® t h e cor respondence w i th S u t t o n 

t h a t t h i s manual would n o t b e s u p p l i e d t o s p o o l s o f f ©ring 

au tomobi l e mechanics .^ -

fhf i Chrysler Corporation, whioh eon*lata of f o u r m a j o r 

divisions, exhibited much i n t e r e s t i n t h e s t u d y and s u p p l i e d 

v a r i o u s m a t e r i a l s i n q u a n t i t y . A r e p l y f rom the Plymouth 

Division, D e t r o i t 31# Michigan, s t a t e d t h a t t h e y m a i n t a i n e d 

a t r a i n i n g program known a s t h e K a s t e r T e c h n i c i a n s Service 

Confe rence , and i t s s e r v i c e s were a v a i l a b l e t o t h e i r d e a l e r s 

and t o o t h e r s f h i ® c o r p o r a t i o n made a v a i l a b l e a comple te 

p a r t s H a t and s e r v i c e manuals f o r t h e 1953 and p r i o r models 

of p a s s e n g e r o a r s f o r each of t h e Plymouth, Dodge, Be S o t o , 

and Chrysler a u t o m o b i l e s . These manuals i n c l u d e a weal th 

of technical i n f o r m a t i o n , p i c t u r e s , and schemat i c drawings 

c o v e r i n g th© following units of t h e automobi les f r o n t wheel 

s u s p e n s i o n , r e a r a x l e , b r a k e s , clutehes, fluid d r i v e s , c o o l -

i n g s y a t e a , e l e c t r i c a l sys tem, shook a b s o r b e r s , s t e e r i n g 

sys tem, t h e t r a n s m i s s i o n , u n i v e r s a l j o i n t s and p r o p e l l e r 

^Letter from V. S . Sutton, Owner~Relationa D i v i s i o n , 
t h e S tudebake r C o r p o r a t i o n , South Bend 27 , I n d i a n a . 

^Letter from H. W. Bremer, Service Department, Plymouth 
Division, Chrysler Corporation, Detroit 31» Michigan. 
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shaft, tsiieel© and tires, body and sheet metal, lubrication, 

and radio and heater. 

two divisions of the General Motors Coxp oration In re-

ply to letters of inquiry had the following Information to 

offers 3* L. Wilson, Service Department, Cadillae Motor 

Car Division, stated that they famished their manuals, 

eharts, brochures, and other information only to distributors 

and dealers at factory eoats.^ A supplement to the 1953 

shop manual and 19$2 stoop manual were sent, however, for 

this study. ®he Fontiae Motor Division in Pontiac, Michigan, 

had the following to offers B. R. Sweeney of the Service 

Department sent a complete set of Pontiac shop manuals and 

service training materia la, which he stated were available 

to schools and libraries.7 fhese manuals include informa-

tion covering general lubrication, body, frame, front end 

suspension, rear end suspension, brakes, engine fuel, engine 

clutch, engine cooling and oiling, transmission and gear-

shift control. Also included is Information concerning til* 

fuel tank and exhaust, steering, wheels and tires, chassis 

sheet metal, electrical and instruments, accessories, and 

handicap controls, fhese same units of the automobile and 

^Letter from J. L. Wilson, Service Department, Cadillac 
Motor Division, General Motors Corporation, Detroit 32, 
Michigan. 

better from B. R. Sweeney, Service Department, Pontiac 
Motor Division, General Motors Corporation, Pontiac 11, 
Michigan. 
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th®ir principles are included in tto© 2S&L M S E Sflffi&L Im-

plement . ® Two similar supplements are concerned with changes 

and service procedures for the 1952 and 1953 model Pontiacs* 

The prices of these and other available materials are as 

follows: A series of service training booklets for 2$ cents 

each; the general shop manuals for the 19k9 and 1950 model 

Pontiacs are available for #1.£0 each; and various supplements 

and a body manual are available for $0 cents each, A manual 

for the models from 19^8 t© 1953 concerning hy drama tic drive 

is available for #1# Pontiac has other instructional aids 

available to schools; these are as follows: Salvage engines* 

differentials, transmissions# power steering and hydra-

fflatic transmissions# 9 This material will be treated in de-

tail later in this chapter. 

The Service Promotion Manager of Packard Motor Gar 

Company* M. J. Ulaga, supplied the following material: Ser-

vice manuals for the latest Models of Packard card, certain 

educational charts, miscellaneous service men's training 

booklets concerning power brakes, power steering, and four-

barrel carburetors. Ulaga stated that it was the policy of 

the Packard Motor Car Company to supply @ne copy of service 

8l9il m m Manual Supplement. Pontiac Motor Division, 
General Motors Corporation, Pontiac 11, Michigan. 

%etter fro® B. H. Sweeney, pp. pit. 
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literature, such as mentioned, to schools at no charge. 

The Packard general service manual is divided into sections 

pertaining to the following waits of the automobiles body, 

brakes, chassis, cooling, clutch, eleetrlcal, engine, frame, 

front suspension, fuel system, mechanical specifications, 

overdrive, rear axles, steering, transmission, ultramati© 

drive, universal joints, and propeller shaft, and wheels and 

tires. The various training booklets and technical charts 

available from Packard Motor Car Company will be treated 

later in this chapter* 

F, J* Snyder, Technical Service Department, of Hudson 

Motor Gar Company, stated in correspondence that the follow-

ing manuals are published by the Hudson Motor Car Company# 

•These manuals are a 1<&2-Iqk7 iJBill 

for six and eigfrt cylinder engines, and are available for 

|1.50j the seme type of manual for the 1948-1953 models may 

be obtained at a cost of #2. Manuals pertaining to the Jet 

and Super Jet automobiles are available for flj also a hydra-

mat!© manual is published and priced at fl. Various supple-

ment manuals are printed and priced at 75 cents each. Hudson 

Motor Car Company has no provision whereby schools, in which 

automobile mechanics is taught, may obtain material free.11 

"̂ L̂etter from Id. J. Ulaga, Service Promotion Manager, 
Paekard Motor Car Company, Detroit 32, Michigan. 

11 
Letter from F« J« Snyder, Technical Service Department, 

Hudson Motor Car Company, Detroit 15# Michigan. 
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Seven general service nanusls are available for school 

use and n»y be secured without charge by the instructor of 

automobile mechanics. One automobile manufacturer has set 

a fixed cost on manuals published, but four manufacturers 

do not practice malting their general service manuals avail-

able for uae in teaching automobile mechanics# fhe avail-

ability of these manuals has been recorded in fable ij. for 

further comparison. 

TABLE k 

INFORMATION COHCEIWIHG THE AVAILABILITX" OF GSSERAI, SERVICE 
MANUALS FROM EIGHT MMUPACTUK1RS OF AUTOMOBILES 

Source lumber of 
Manuals 
polished 

Availability of Manuals 
for School Use 

Free 
Fixe 
Cost 

Wot 
Avail lable 

Cadillac Motor Division 

Chrysler Corporation 

Ford Motor Company 

Hudson Motor Oar Company 

Hash Motor Gar Company 

Studebaker Corporation 

Packard Motor Car 

Pontiac Motor Division 

1 

k 

f 

3 

2 

1 

1 

2 

X 

X 

X 

X 

As may be seen in the preceding table, three automotive con-

cerns have available, at no cost, service manuals for use in 
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teaching automobile mechanics* The Hudson Motor Car Company 

has placed a oharg© on their manuals. Although the number 

of manuals published by the Ford Motor Company is not known, 

it is assumed that such manuals would not be available for 

teaching automobile mechanics in the secondary schools of 

fexas. Pour automotive manufacturers do not make their 

manuals available for school us© under any conditions* as 

shown in Table if. 

In order to evaluate the group of general service 

Manuals available to detezmin© their value or probable value 

for use as instructional aids in the teaching of automobile 

mechanics* it was necessary to develop a checklist containing 

the criteria developed and presented in Chapter HI* To 

describe the degree to which each group of aid® meet each 

criterion, the folloidng terns were selected. The word MNoM 

was used to indicate that the group of materials did not 

meet the criterion of measure to any noticeable or appreciable 

degree* "Moderately" was selected to be used to indicate 

that the group of materials meet each criterion to a notice* 

able or appreciable extent, m © term "res** was selected to 

be used to indicate that each group of materials met each 

criterion to a satisfactory degree. 

Table $ contains Informticm concerning the evaluation 

of ten general service manuals that may be obtained from 
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TABLE $ 

M EVALUATION OP TM AVAILABLE SBKVICE MANUALS PERTAIMIKG 
fO THE STUDY OF AUTOMOBILE MECHAHICS 

Criteria 
Degree to Which Manuals 

..Mmt .Criteria 

. * « Moderately Yes 

X * 18 the material preaented too 
recent for available textbooks? X 

2. Does the aid promote the learn-
er* s education, rather than 
sales? X 

3. Is the aid acctxrate in facta 
said free from exaggeration? X 

k. Does the aid implement student 
and ourrioular needs? X 

5. Is the aid available? X 

6* Is the aid simple, concise, 
and clear? X 

7* Is the aid of a size eon* 
venlent for use? X 

8. Does the aid, or cut-a-way 
show working of the automobile 
that cannot be seen unless 
the machine is torn down? X 

9. Does the aid or cut-away 
give a true picture of the 
principle or idea to be pre-
sented? X 

10. la the aid an improvement 
over existing types of pre-
sentation? X 
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automotive manufacturers. A® stated before# seven of the 

manuals are available without cost to th© instructor of 

automobile mechanics. When th® manuals were examined with 

respect to meeting the criteria Included in Table 5, it was 

found that, in the main, all of the manuals would be valuable 

as instructional aids in teaching automobile mechanics. 

SBPflllt I p p l f 

by Coaaerolal Sources 

As previously stated in this study# suggestions for 

planning and developing units of learning for automobile 

mechanics by various individuals and educational ageneles 

are used as a gjaide for presenting and evaluating the in-

structional aids presented in this study, fwenty-five 

specific service manuals are available concerning the run-

ning system of the automobilej they are available from the 

following sourcesi The Packard Motor Car Company has manuals 

concerning the chassis, and front suspension and steering, 

fhe Pontiac Motor Division of General Motors Corporation pub-

lishes a technical training booklet concerning the front end 

and suspension, fhe Chrysler Corporation has available a 

service reference book covering the transmission, brakes, 

and shook absorbers* The Bear Manufacturing Company of 

Rock Island, Illinois, has produced a manual m ifaeel and 

steering aligaaent. Literature in the foist of a specific 

service manual is available fro® the Packard Motor Car Company 
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and concerns the brake system of the Packard automobile, 

The Pontiac Motor Division has published a training maaual 

pertaining to the principles of the Pontiae brake system. 

The brake shoe adjustment and alignment is presented in a 

separate manual published by the Chrysler Corporation. 

Priotion Materials Standards Institute of 370 Lexington 

Avenue, Hew York 17, Mew York, made available in 19*>3 & 

book ooncerning the brake and clutch lining of the automobile. 

The Gatke Corporation of Chicago has made available a 1953 

specification catalogue sad suggested price list having to do 

with brake lining on the automobiles manufactured In the 

United State#; a brake reliner's Manual la available through 

the courtesy of fee Johns-Manvllle Corporation of Sew York 16, 

lew York. The Wagner Electric Corporation of Saint Louis, 

Missouri, has developed manuals for automobile mechanics, 

and these manuals center around the maintenance and adjustment 

of the two types of Wagner Lockheed hydraulic brake systems; 

also available fro® this source Is a complete brake mainte-

nance manual, *foleh is priced at $1, mad a manual concerning 

brake fluid and the part It plays In the hydraulic brake 

system used on the majority of the aut<mioblies manufactured 

today. 

Manuals pertaining to *heela and tires are available 

and are as follows! The Rubber Manufacturers Association, 

Wi4 Madison Avenue, Hew York, has prepared a manual of 



Information concerning tir®s for passenger caraj Schrader's 

Son Division* 470 Vand«rbilt Av®nu®# Brooklyn 17* Mow York, 

has available a manual of air servicing methods. 

Th® ton companies mentioned have mad® availabl © for 

teaching automobi le mechanics th® various manuals described. 

Tli® materials mentioned above ar® included in th® following 

table of availability. Those manuals pertain to th® running 

system of th© automobile. 

TABLE 6 

INFORMATION CONCERNING THE AVAILABILITY OP SPECIFIC SERVICE 
MANUALS PROM TUT MANUFACTURERS OP AUTOMOBILES AID 
ACCOMPANYINO PARTS PERTAINING TO THE RUSHING 

SYSTEM OP THE AUTOMOBILE 

Source 
Number of 
Manuals 
Published 

Availability of Manuals 
tm m w 

Pr®® 
Fixed 
Cost 

Not 
Availabl® 

Bear Manufacturing Co. 
Chrysler Corporation 
Trietion Materials 
Standards Institute 

Gatke Corporation 
Packard Motor Company 
Pontiac Motor Company 
Sehrader*s Son 
Johns Danville 
Th® libber Manufacturing 
Association 

Wa©t*®r Electric Cor-
poration 

1 
2 

1 
2 

3 
2 

1 
1 

1 

k 

X 
X 

X 

X 

X 

X 

X 
X 

X 

X 
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As may be seen l a fable 6, nineteen volumes of printed 

material i n the form of spec i f ic service manuals are available 

to ins t ruc tors of automobile mechanics. These nineteen manuals 

per ta in to various phases of the running system of the auto-

mobile. 

Table ? gives an evaluation of the manuals that are ava i l -

able as ins t ruc t iona l a ids fo r automobile mechanics. (See 

page 5?.) Af te r checking the manuals tfxich pe r t a in t© the 

running system of the automobile with the c r i t e r i a of ©valu-

a t ion , i t was found tha t the en t i re group of manuals did meet 

the c r i t e r i a to a sa t i s fac tory degree. 

Presentation and Evaluation of Specif ic Service 
Manuals Pertaining t o the Power System 

of the Automobile 

fhe second process in the suggested un i t s of learning 

mentioned e a r l i e r for automobile mechanics involves the power 

system of the automobile, fhe power system, more commonly 

called the "engine," i s the hear t of the automobile. The 

general service manuals, as previously presented in th is study, 

have a wealth of information concerning the power system of 

the automobile, although only three spec i f i c service manuals 

are published and presented In t h i s study. These spec i f ic 

service manuals are as follows.* Packard Motor Car Company 

has available a manual on the in ternal combustion engine, 

and Chrysler Corporation has prepared two manuals concerning 

the ¥-8 type of engine and power engine f a c t s . These are the 
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TABLE 7 

AH EVALUATION OF EIGHTEEN SPECIFIC SERVICE MANUALS 
PERTAINING TO THE RUNNING SYSTEM OP THE AUTOMOBILE 

Criteria 
Degree to Which Manuals 

Met Criteria 

Jft. Moderately Yea 

1. Is the material presented too 
recent for available textbooks? 

2. Does the aid promote the learner 
in education rather than the 
manufacturer*s sales? 

3. Is the aid accurate in facts 
and free from exaggeration? 

Ij.* Does the aid implement student 
and curricular needs? 

5. Is the aid available? 

6. Is the aid simple, concise, 
and clear? 

7. Is the aid of a si*e conveni-
ent for use? 

8« Does the aid, or cut-away, show 
working parts of the auto* 
mobile that cannot be seen 
unless the machine is torn 
down? 

9. Does the aid ©r cut-away give 
a true picture of the parti-
cular idea or principle to be 
presented? 

10. Is the aid an improvement over 
existing types of presenta-
tion? 

X 

X 

X 

X 

X 

only specific service manuals published and available to in-

structors of automobile mechanics from the manufacturers sup-

plying instructional aids for this study. 
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The three manuals concerning the power system of the 

automobile met the cr i ter ia , as shorn in fable 8* to an 

adequate degree. 

TABLE 8 

AH EVALUATION OF THREE SPECIFIC SERVICE MAHUALS 
PERTAINING TO THE POWER SYSTEM OF THE AUTOMOBILE 

Criteria 
Degree to Which Manuals 

Met Criteria 

Moderately Yea 

1, Is the material presented too 
recent for available textbooks? 

2. Does the aid promote the learn-
er* a education rather than 
sales? 

3* la the aid accurate in facta 
and free from exaggeration? 

4. Does the aid implement student 
and eurricular needs? 

5. Is the aid available? 

6* Is the aid simple* concise, 
and clear? 

7. Is the aid of a size conven-
ient for use? 

8. Does the aid, or cut-away, 
show working parts of the 
automobile that cannot be 
seen unless the machine is 
torn down? 

9. Does the aid or cut-away give 
a true picture of the prin-
ciple or Idea to be presented? 

10. Is the aid an improvement over 
existing types of presenta-
tion? 

X 

X 

X 

X 

X 

X 
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Presentation and Evaluation of Specific Service 
Manuals Pertaining to the Power Train 

of the Automobile 

The Packard Motor Car Company has two specific aervice 

manuals pertaining to the power train of the automobile, which 

was the third suggested unit of learning for automobile 

mechanics. On® manual contains info natation concerning the 

clutch and electrostatic olutehes as well as transmissions 

with overdrive. The second manual offered by Packard has to 

do with the reconditioning of rear axles. A third manual 

pertaining to universal joints and propeller shaft is avail* 

able from the Chrysler Corporation. The power train is made 

up of the clutch syst«a, transmission, propeller shaft, and 

differential; as may be seen by the various manuals presented, 

there are sufficient specific service manuals available to 

cover the study of the power train. 

Table 9 is devoted to an evaluation of these specific 

service manuals, in that the manuals are evaluated as a 

group. As may be seen in Table 9* ftil of the specific ser-

vice manuals available for use as instructional aids in teach-

ing automobile mechanics met the criteria to a satisfactory 

degree. 
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TABLE 9 

AH BVALUATIOK OF THREE SPECIFIC SERVICE MMUALS F1BTAISISG 
TO THE POWEB THAI* OF THE AUTOMOBILE 

Criteria 
Degree to Which Manuals 

Met Criteria 

Ho Moderately 

1, Is the material presented too 
recent for available textbooks? 

2, Does the aid promote the learn-
er1® e&ueatlon, rather than 
sales? 

3, Is the aid accurate in facts 
and free from exaggeration? 

Does the aid implement student 
and eurrleular needs? 

5. Is the aid available? 

6. Is the aid simple, concise, 
and clear? 

?# Is the aid of a size conveni-
ent for use? 

3. Does the aid, or cut-away, show 
woxfeing parts of the automobile 
that cannot be seen unless the 
machine is torn down? 

9. Does the aid, or cut-away, give 
a true picture of tfee principle 
or Idea to be presented? 

10, Is the aid an improvement over 
existing types of presentation? 

X 

X 

X 

X 

X 

X 

X 

Presentation and Evaluation of Specific Service 
Manuals Concerning the Cooling System 

of the Autoatefelle 

The cooling system of the automobile is the fourth unit 

of learning suggested for a course in automobile mechanics. 
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Two specific service manuals concerning the cooling system 

have been published and are available from two sources. They 

are as follows! The Chrysler Corporation has prepared a 

manual concerning the function and principles of the automo-

bile cooling system, and the national Carbon Company will 

send to any automobile mechanics instructor a manual published 

by the Society of Automotive Engineers. The latter manual 

has to do with the general care and maintenance of the auto-

mobile cooling system and variations ©f antifreezes tkat 

could be used in the automobile. The manuals mentioned above 

ar© the only specific service manuals that are published and 

available from the sources contacted in this stun̂ r. 

These manuals will be evaluated in Table 10* The same 

measure of evaluating the other Instructional aids will be 

used to evaluate these specific service manuals. {See page 

62.) The manuals concerning the cooling system of the auto-

mobile met the criteria to a satisfactory degree. 

Presentation and Evaluation of Specif1® Service 
Manuals Concerning the Fuel System 

of the Automobile 

Various manuals pertaining to the fuel system of the 

automobile are available and are as follows; Pontiac Motor 

Division of General Motors Corporation has prepared a manual 

concerning the carburetor? two manuals are available from 

Chrysler Corporation, one of which pertains to the story of 

combustion# and the other concerns fuel economy* The AC 
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TABLE 10 

AN EVALUATION OF TWO SPECIFIC SERVICE MANUALS PERTAIHM 
TO THE COOLIMG STSfJM OF THE AUTOMOBILE 

C r i t e r i a 
Degree t o Which Manuals 

Met C r i t e r i a 

JflL Moderately Yea 

1 . l a t h e m a t e r i a l p r e s e n t e d too 
r e c e n t f o r a v a i l a b l e textbooksf 

2 . Does t h e aid promote t h e l e a r n * 
er 'a education, r a t h e r than 
s a l e s ? 

3 . I s the a i d a c c u r a t e i n f a c t s 
and f r e e from exaggera t ion? 

i|.# Does t h e a i d Implement s tuden t 
and eurr leu l sr needs? 

5 . I s t h e a id a v a i l a b l e ? 

6 . l a t h e a i d s i n g l e , conc i se , 
and c l e a r ? 

7 . I s t he a i d of a s i a e conveni-
en t f o r use? 

8 . Does t h e a i d , o r cut-away, show 
working p a r t s of t h e automobile 
t h a t cannot be seen u n l e s s the 
machine i s t o r n dom? 

9 . Does fee a i d , o r cut-away, g ive 
a t r u e p i c t u r e of the p r i n c i p l e 
o r i d e a t o be presen ted? 

10. I s t h e a i d an improvement over 
e x i s t i n g types o f p r e s e n t a t i o n ? 

X 

X 

X 

X 

X 

X 

X 

D i v i s i o n of General Motors Corpora t ion has made a v a i l a b l e 

t o i n s t rue to r® of automobile mechanics a manual d e s c r i b i n g 

t h e I f -ba r r e l carburetor; and t h e E t h y l Corpora t ion has pub-

l i s h e d a group of t e c h n i c a l no t e s i n manual f o i a t h a t would 

be b e n e f i c i a l i n t he s tudy of tfce f u e l sys tem. 
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Of the four sources preparing materials concerning the 

fuel Sfatm, five manuals are available, as may be seen in 

Table 11. As shown in the table, the six manuals evaluated 

are available to teachers of automobile mechanics at no 

charge, The listing as shown in fable n includes all 

material that was available from the concerns offering 

material* 

TABLE 11 

INFORMATION CONCEHTIHG THE AVAILABILITY OF SPECIFIC SERVICE 
MANUALS FROM FOUR MANUFACTURERS OF AUTOMOBILES AND 

ACCOMPANIMENT PARTS PERTAINING TO TIE FUEL 
SYSTEM OF THE AUTOMOBILE 

Source Number of 
Manuals 
Published 

Availability < 
for School 

>f Manuals 
. Use Source Number of 

Manuals 
Published Free 

Fixed 
Cost 

Not" "1 

Available 

AC Division of General 
Motors 

Chrysler Corporation 

Ethyl Corporation 

Pontiac Motor 
Division 

1 

2 

1 

1 

X 

X 

X 

X 

It has now been established that five specific service 

manuals pertaining to the fuel system are available. These 

manuals are evaluated in Table 12. The six manuals, pertain-

ing to the fuel system of the automobile, met the criteria 

to a satisfactory degree. 
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TABLE 12 

AS BVALXJATION OP SIX SPECIFIC SERVICE MANUALS PERTAINING} TO 
THE FUEL SYSTEM OF THE AUTOMOBILE 

Criteria 
Degree to Which Manuals 

Criteria 

JIsl iMtomfcafai Yes 

1. Is the material presented too 
recent for available textbooks? 

2. Does the aid promote the learn-
er's education, rather than 
sales? 

3. Is the aid accurate in facts 
and free fro© exaggeration? 

If. Does the aid implement student 
and curricular needs? 

Is the aid available? 

6, Is the aid simple, concise, 
and clear? 

7. Is the aid of a size conveni-
ent for use? 

8, Does the aid, or cut-away* show 
working parts of the automobile 
that cannot be seen unless the 
machine is torn dom? 

9. Does the aid, or cut-away, give 
a true picture of the principle 
or ideato be presented? 

10, Is the aid an improvement over 
existing types of presentation? 

X 

X 

X 

X 

X 

X 

Presentation and Evaluation of Specific Service 
Manuals pertaining to the Electrical System 

of the Automobile 

Fifteen specific service manuals concerning the electri-

cal system of the automobile are available. These manuals 
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are as follows: Willard Storage Battery Company has prepared 

four manuals pertaining to th® battery. These manuals con-

sist of a battery service manual, a battery catalog, refer-

ence data and information concerning the principles of the 

storage battery, aad a catalog of battery cables and ac-

cessories. The Pontiac Motor Division of General Motors 

Corporation has published three manuals pertaining to the 

electrical system and these are as follows: Advanced elec-

trical service, ignition and tune-up diagnosis, and the 

starting and generating systems of the automobile. The 

Chrysler Corporation has made available four manuals treat-

ing V-8 engine electrical systems, gauges, windshield wiper 

repair, and radio service procedures. 

Four specific service manuals are available concerning 

spark plugs. The AC Division of General Motors Corporation 

has prepared a manual containing specification and data per-

taining to the proper use of spark plugs. Two manuals con-

cerning the spark plug are available from the Champion Spark 

Plug Company; one is a tune-up manual for spark plugs, and 

the other is an engineering manual concerned with, the prin-

ciples of the spark plug. The Defiance Spark Plug Company 

has prepared a manual that is available to instructors of 

automotive mechanics? it concerns tune-up specifications and 

adjustments of spark plugs. 

A total of fifteen specifle service manuals is prepared 

by the various manufacturers listed in Table 13. As may 



66 

be seen in the following table, six different sources are 

listed. As shown by the table, all specific service manuals 

are free of cost to instructors of automobile mechenics. 

TABLE 13 

INPORMATIOH CONCEHKINO THE AVAILABILITY OF SPECIFIC SERVICE 
MANUALS FROM SIX MANUFACTURERS OF AUTOMOBILES AHD 

AC COMPANIMENT PARTS PERTAININO TO THE 
ELECTRICAL S2TSTEM OF THE AUTOMOBILE 

Number of 
Availability of Manuals 

for School Use 
Source Manuals 

Published 
Free 

Fixed 
Cost 

lot 
Available 

AC Division of General 
Motors 1 X 

Champion Spark Plug 
Company 2 X 

Chrysler Corporation k 
Defiance Spark Plug 

Company 1 X 

Pontiac Motor Division 3 X 

Wlllard Storage 
Battery Company k X 

Table li{. contains inforaation showing the extent to tfiich 

the manuals found to be available as shown in Table 13 met 

the criteria used to evaluate them. The manuals available 

concerning the electrical system, as shovsi in the table, met 

the criteria and should be of value as instructional aids in 

the teaching of automobile mechanics. 
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TABLE 3if 

EVALUATION OF FIFTEEH SPECIFIC SERVICE MAHUALS PERTAIIIHG 
TO THE ELECTRICAL SYSTEM OF THE AUTOMOBILE 

Criteria 
Degree to Which Manuals 

No Moderately Yea 

1. Is the material presented too 
recent for available textbooks? 

2. Does the aid promote the learn* 
er*s education, rather than 
sales? 

3. Is the aid aeeurate In facts 
and free frem exaggeration? 

Ij., Does the aid Implement student 
and ourrlcular needs? 

5, Is the aid available? 

6, I s the aid simple* concise* 
and clear? 

7, Is the aid of a size con-
venient for use? 

8, Does the aid, or cut-away, show 
working parts of the automobile 
that cannot be seen unless the 
machine is torn dom? 

9, Does the aid* or cut-away, give 
a true picture of the prin-
ciples or idea to fee pre-
sented? 

10« Is the aid an improvement over 
existing types of presenta-
tion? 

X 

X 

X 

X 
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Presentation and Evaluation of Specific Service 
Manuals Pertaining to Trouble Shooting and 

Tune-up of the Automobile 

Another unit of learning included In the recommended 

units of learning for automobile mechanics is trouble shoot-

ing and tune-up. Mueh information is available concerning 

this phase in various specific service manuals. The Pord 

Motor Company has prepared a group of specifications eon* 

cemlng their 1953 model ears. Data on the various 1953 

model of cars are available from the Ethyl Corporation, and 

the Chrysler Corporation has published six manuals pertaining 

to carburetor adjustments, ignition system servicing, servic-

ing tips in general, eontaon repair facts, and other unusual 

oases. Seven other manuals are available to instructors of 

autmcblle mechanics, and these have to do with various 

models of eaeh of the four automobiles manufactured by the 

Chrysler Coloration. 

Fifteen separate instructional aids concerning trouble 

shooting and tune-up work are available to instructors of 

automobile mechanics. These aids have been grouped according 

to the source fro® which they are available, and will be pre-

sented in Table %$• The ordering address for these companies 

as well as the sources of the other instructional aids pre-

sented in this study may be found in the Appendix. As may be 

seen in Table 1$, all of the service manuals mentioned con-

cerning trouble shooting and tune-up work are free to 



69 

TABLE 35 

INFORMATION COHGMISG TBI AVAILABILITY OF SPECIFIC SERVICE 
MANUALS PROM THREE MANUFACTURERS <F AUTOMOBILES A8I> 

ACCOMPAHIMMT FARTS PEHTAIHINGr TO TROUBLE SHOOTIHG 
AW TUNE-UP WORE OH THE AUTOMOBILE 

Source 
Umber of 

Manuals 
Published 

Availabi l i ty c 
f o r School 

if Manuals 
Use 

Source 
Umber of 

Manuals 
Published Free 

Fixed 
Cost 

Mot 
Available 

Chrysler Corporation 

Ethyl Corporation. 

Ford Motor Company 

13 

1 

1 

X 

X 

X 

ins t ruc tors fo r use as ins t ruct ional aids fo r a course i n 

automobile mechanics. 

With tli» ava i l ab i l i ty of the proceeding f i f t e e n speci f ic 

service manuals establ ished, Table 16 mill serve as an evalu-

a t ive measure in order tha t these manuals may be evaluated 

concerning t h e i r use or probable use as qual i f ied ins t ruc-

t iona l a ids f o r automobile mechanics. As shona by the t ab le , 

the f i f t e e n spec i f i c service manuals per ta ining t o the un i t 

of learning of trouble shooting and tune-up f u l l y met each 

c r i t e r ion to a su f f i c i en t degree. (See Table 16 on page 70») 

Presentation and Evaluation of Specif ic Service 
Manuals Pertaining to Minor Body Repairs 

of the Automobile 

Minor body repai rs was the ninth suggested unit of learn-

ing fo r automobile mechanics f o r the secondary school l eve l . 



TO 

TABLE 16 

AH EVALUATION OP FIFTEEN SPECIFIC SERVICE MANUALS PERTAINING 
TO TROUBLE SHGOTIHG AMD TOTE-UP OF fHI AUTOMOBILE 

Criteria 
Degree to Which Manuals 

Met; Criteria ' 

No Moderately 1m 

I* Is the material presented too 
recent for available textbooks? 

2. Does the aid promote the 
learner*s education, rather 
than sales? 

3 . Is the aid accurate i n facts 
and free fro® exaggeration? 

!$• Does the aid Implement student 
and curricular needs? 

5. Is the aid available? 

6. Is the aid simple, concise, 
and clear? 

7. Is the aid of a size con-
venient for use? 

8. Does the aid, or cut-away# 
show working parts of the 
automobile that c en not be 
seen unless the machine is 
torn dom? 

9* Does the aid, or cut-away, 
give a true picture of the 
principle or idea to be 
presented? 

10. Is the aid an improvement 
over existing types of pre-
sentation? 

X 

X 

X 

X 

X 
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Eleven specific stride® manuals were found to be available 

pertaining to the principle® of automobile construction and 

body repair. These eleven manuals are as followsi Packard 

Motor Car Company has prepared a manual concerning 13a® prin-

cipal parts of the automobile body, Hudson Motor Car Com-

pany has published two manuals dealing with this unit of 

learning, priced at $0 cents and 75 cents each, which eon-

tain info ma tl on pertinent to the repair of any late model 

of Hudson automobiles. Five manuals are published by the 

Chrysler Corporation, which are free to instructors of auto-

mobile mechanics. These manuals concern the following: 

three of the manuals available from the Chrysler Corporation 

contain information necessary for explaining the principles 

of construction of the Chiysler automobiles* one includes 

a reference list of body parts, windshield service, and wind-

shield and rear window service adjustments; the other two 

manuals may be used when explaining automobile painting in 

general since they include a stoiy of paint and procedures 

of automobile refinishing. 

The Martin Senour Automotive Finish Company has made 

available, free of cost, three specific manuals regarding 

automotive finishes. These three manuals contain such in-

formation as refinishing undercoats, proper use of hot lac-

quer, and techniques for better automotive refinishing. 
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Table IT contains Infomafeion concerning the four manual® 

available for use in teaching a unit on minor body repairs. 

Prom the four sources shown, thirteen specific service manuals 

are available and iith the exception of Hudson Motor Oar Com-

pany's manual, all are free to schools for use in teaching 

automobile mechanic0, 

TABLE 1? 

INFORMATION COHCBRSING TOK AVAILABILITY OF SPECIFIC SERVICE 
MANUALS AVAILABLE PROM FOUR MANUFACTURERS OF AUTOMOBILES 

PiETAIIISS TO MIMOH BOM REPAIRS OF THE AUTOMOBILE 

Source 
Number of 
Manuals 
Published 

Avallat 
fOJ 

>ility c 
t School 

>t Manuals 
Use . 

Source 
Number of 
Manuals 
Published 

Free 
Fixed 
Cost 

Hot 
Available 

Chrysler Corporation 

Hudson Motor Car 
Company 

Martin-Senour Company 

Packard Motor Car 
Company 

5 

2 

3 

1 

X 

X 

X 

X 

As shewn in the preceding table, eleven manuals are avail-

able to instructors of automobile mechanics. The Hudson Motor 

Gar Company has set a slight charge for their manuals. 

As a general rule, automobile bodies change In design and 

shape from one year to the next. For proper repair Jobs, 

autemotive manufacturers must keep tiheir repair men supplied 

i&th current body infonaation. This faetor was of primary 
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concern l a deteimining t h e degree t o l i i i c h s p e c i f i c service 

smnuals met t h e f i r s t c r i t e r i o n of measure inc luded i n f a b l e 

18 of t h i s s t udy . The manuals eva lua ted by the I tems inc luded 

TABLE 1 8 

EVALUATION OF ELEVEH SPECIFIC SERVICE MANUALS 1 0 1 ® 
f®RTAIS f O M S G S BOOT REPAIR OF THE AUTOMOBILE 

C r i t e r i a 
Degree t o Which Manuals 

Met C r i t e r i a 

So Moderately Js&JL 
1• I s t h e m a t e r i a l p r e s e n t e d too 

r e c e n t f o r a v a i l a b l e textbooks? 

2 , Does t h e a i d p roao te t h e l e a r n -
e r ' s educa t i on , r a t h e r than 
s a l e s ? 

3* I» t h e a id a c c u r a t e i n f a c t s 
and f r e e frcm exaggera t ion? 

!j.« Does t h e a i d implement s tudent 
aftd c u r r l c u l a r needs? 

5 . I s the a i d a v a i l a b l e ? 

6 . I s the a id s imple , c o n c i s e , 
and c l ea r? 

7« I s the a i d of a s i z e con* 
ven ien t f o r use? 

8 , Does the a i d , o r cut-away, 
show f o r k i n g p a r t s of the 
automobile t h a t cannot be 
seen u n l e s s the machine i s 
t o r n down? 

9» Does t h e a i d , o r cut-away$ g ive 
a t r u e p i c t u r e of the principle 
or i dea t o be p r e s e n t e d ? 

10. I s t h e a i d an improvement over 
e x i s t i n g types of p r e s e n t a t i o n ? 

X' 

X 

X 

X 

X, 

X 
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In Table 18 met all the c r i t e r i a to a satisfactory degree. 

The first c r i t e r i o n pertaining to whether or not the Material 

was too recent for available textbooks was met to a high 

degree by these manuals on minor body repair, fo facilitate 

a more thorough job of repair on these automobile bodies# 

instructional aids must be prepared for each body style that 

is manufactured. 

Two brochure® are available for use when teaching the 

principles of the cooling system. A brochure is availfible 

from the United States Department of Ooamerce, National 

Bureau of Standards, concerning the preparation of automotive 

antifreeze. The American Society for Testing Materials has 

published a brochure on the use and care of antifreeze as used 

in automotive equipment. Each of these brochures is avail* 

able for school use, 

A brochure is available to i n s t r u c t o r s of automobile 

mechanics from the Champion Spark Plug Company that concerns 

the electrical system of the automobile. This brochure in-

cludes pictures of the various types of spark plugs and con-

ditions through liiich engine failure will occur from using 

faulty spark plugs. 

The Ethyl Corporation has made available a brochure 

concerning primarily the fuel system of the automobile* 
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bringing to light various conditions that are a result of waiag 

improper fuel. This brochure gives practical pointers on 

general ©agin® maintenance as an added feature. 

For the purpose of clarity, the three groups of bro-

chures previously mentioned will be evaluated together in 

Table 19 because these three groups of brochures contain the 

same type of information. (See fable 1$ on page ?6.) 

As shorn in fable 19, the brochures concerned with sev-

eral units of the automobile were found to be lacking in the 

respect that they would promote only moderately the learner's 

education because they were developed to encourage the pur-

chase of manufactured products. It was also noted that the 

information included in these brochures could be further 

expanded to another form of instructional aid. 

Specific Service Manuals and Brochures Pertaining 
to Belated and Technical Infomatlon 

of the Automobile 

Sane general and technical information of the automobile 

is available in two manuals published by the automotive in-

dustry. The Chrysler Corporation has prepared a manual on good 

driving practices and the General Motors Corporation has re-

leased a manual concerning hand tools common to the automotive 

Industry. 

A »ass ©f brochures may be secured pertaining to related 

and technical Infomatlon concerning the automobile in general. 
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TABLE 19 

AH EVALUATION OF BROCHURES PERTAIHING TO THE COOLIHG, 
ELECTRICAL AND POBL SYSTEMS OF WB AOTOH0IXLE 

Cri ter ia 
Degree to Which Brochures 

Met e n t e r ! & 

Moderately I f * 

X. I s the mater ia l presented too 
recent fo r avai lable textbooks? 

2* Does the aid promote the 
l e a rne r ' s education rather 
than sa les ! 

3» I s the aid accurate in f a c t s 
and f r e e from exaggeration? 

if. Does the aid implement student 
and curr icular needs? 

5 . I s the aid available? 

6. I s the aid simple* concise, 
and clear? 

7. I s the aid of a s ize con-
venient fo r use? 

8. Does the aid, or ©ut~awayf 
show working pa r t s of the 
automobile that cannot be 
seen unless the machine i s 
torn down? 

9* Does the a id , or cut<*awayt 
give a t rue p ic ture of the 
pr inciple or idea to be pre-
sented? 

10, I s the a id an improvement over 
exist ing types of presenta-
tion? 

X 

X 

X 

X 
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Five brochures have been prepared by the Chrysler Corporation 

and concern the following: Opportunities in the automotive 

Industry} a trip through the Plymouth motor plant; the found-

ing and progress of the Chrysler Corporation; and two of the 

brochures have to do with true stories of men in the retail 

autoaotive business* Bui General Motors Corporation has pre* 

pared a brochure on matalurgy and wheels; and Sehrader^ Son 

makes available a safety brochure pertaining to new tubes in 

new tires. 

Table 20 has been prepared to show the availability of 

brochures and specifio service manuals that have a direct 

relation to various technical and related fields of the auto-

motive Industry. In this table it may be noticed that all 

TABES 20 

INFORMATION CONCERNI!© THE AVAILABILITY OF SERVICE MANUALS 
AMD BROCHURES FROM THREE MANUFACTURERS OF AUTOMOBILES 

AND ACCOMPANIMENT PARTS CONTAINING RELATED AID 
TECHNICAL INFORMATION PERTAINING TO THE 

AUTOMOBILE 

Source 

Number of 
Manuals 

Availability of Manuals 
and Brochures for School 

_ Use 
Source and 

Brochures 
Published Free 

Fixed 
Cost 

Not 
Available 

Chrysler Corporation 6 X 

General Motors 
Corporation 2 X 

Sehrader's Son 1 X 
1 
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brochures and manuals are free for school use* From the 

three companies included in Table 20, nine pieces of litera-

ture are available* 

The manuals and brochures presented In Table 20 will be 

evaluated as a group. Table 21 contains criteria for us® In 

choosing suitable aids to be used In a course of automobile 

mechanics. As a general rule, It was found that the brochures 

were published to advertise, to promote, or to sell a product 

rather than for educational pui^oses. It may also be noted, 

as shorn in Table 21# that an Instructional aid of fee bro-

chure form Is not believed to be the most beneficial foam of 

instructional aid concerning a particular subjeot. This is 

because the brochures published by automotive manufacturers 

are for selling purposes. (See Table 21 on page ?9.) 

Presentation and Evaluation of Specif 1© Service 
Manuals Concerning 2>esi®* and Construction 

of th© Automobile 

The second section pertaining to related and technical 

information as found in the suggested units of learning pre-. 

sented earlier In this study deals with automobile design and 

construe tion* Seventeen manuals are available. Chrysler 

Corporation has prepared materials concerning hydraulic tappets, 

hydraulic power steering, principles of fluid torque drive, 

care and repair of fluid torque drive, maintaining power 

steering, hydraulic transmission, automatic overdrive 
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TABLE 21 

AN EVALUATIOH OP MM BROCHURES M B SPECIFIC SERVICE MANUALS 
FERTAIHING TO RELATED AHD TECHNICAL IHFOHMATIO* 

OF TBI AUTOMOBILE 

C r i t e r i a 
Degree to Which Manuals 

and Brochures l e t 
Criteria 

Moderately Yea 
! • I s the m a t e r i a l presented too 

recent f o r a v a i l a b l e textbooks? 

2 . Does the a id promote the 
l e a rne r 1 a education r a t h e r 
than sa les? 

3 . I s the a id accurate i n f a c t s 
and f r e e fro® exaggeration? 

!{.. Does the a id Implement student 
and c u r r i c u l a r needs? 

$• I s the aid ava i l ab le? 

6 . I s the a i d simple, concise* 
and clear? 

7» I s the a i d of a s i z e con-
venient f o r use? 

8 . Does the aid f o r cut-away, 
show working p a r t s of the 
automobile t h a t cannot be 
seen un less the machine i s 
t o rn down? 

9* Does the a i d , o r cut-away, 
give a t r ue p i c t u r e of the 
p r i n c i p l e or idea to be p r e -
sented? 

10* Zs the a id an improvement 
over e x i s t i n g types of p re -
senta t ion? 

X 

X 

X 

X 

X 
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principles, controls as used on automatic overdrive, and 

principles of Plymouth Hy-Drlve overdrive, Other material 

available from Chrysler Corporation concerns convertible 

tops and Plymouth Hy-Drlve repairing procedures. Packard 

Motor Oar Company has available acme material on the hydraulic 

system of the 19^8 model convertible automobile and power 

steering# The Hudson Motor Car Company has available a 

manual concerning the hydra-matic transmission? tills manual 

Is priced at one dollar, fwo other manuals concerning the 

hydra-matic tranaalsaion are available from the Pontlac Di-

vision of the General Motors Corporation. ®hese two manuals 

concern principles of training and general service connected 

with hydra-matic transmissions. 

Information concerning the availability of the material 

discussed in the preceding paragraph pertaining to automobile 

design and construction Is shown in fable 22, As indicated 

in tfee table, the manuals concerning automobile design and 

construction are free for school use with the exception of one 

manual published by the Hudson Motor Car Company. The manual 

obtainable from the Hudson Company has a charge of one dollar, 

(See Table 22 on page 81,) 

Table 23 shows the extent to which the service manuals 

met the criteria dhen evaluated. Xt was found that all six-

teen manuals met the criteria in a positive maimer, (see 

Table 23 on page 82.) 
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TABLE 22 

INFORMATION CONCERNING THE AVAILABILITY OF SPECIFIC SERVICE 
MANUALS PROM FOUR MANUFACTURERS OF AUTOMOBILES PERTAINING 

TO DESIGN iSND CONSTRUCTION OF THE AUTOMOBILE 

Number of 
Availability of Manuals 

for School Use 
Source Manuals 

Published 
Free 

Fixed 
Cost 

Not 
Available 

Chrysler Corporation 11 X 

Hudson Motor Car 
Company 1 X 

Pontiac Motor Di-
vision 2 X 

Packard Motor Car 
Company 2 X 

Presentation and Evaluation of Brochures 
Concerning Automobile Design and 

Cons traction 

Some twelve brochures have been prepared by the auto-

motive industry liiat pertain to tfae general design and con-

struction of the automobile. The Ethyl Corporation ha a pre-

pared a brochure concerning valves as used in the internal 

combustion engine. The General Motora Corporation has pub-

lished brochures available to instructors of autmobile 

mechanics that pertain to the following! Two brochures 

concerning principles of the power train of the automobile} 

a brochure pertaining to electricity and wheels? another on 

optics and nheela| and a fifth relating to the principles of 

power. The General Tire and Rubber Company has published a 
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TABLE 23 

AH EVALUATION OF SIXTEM SPECIFIC SERVICE MAHUALS 
PEKPAIHIH3 TO DESIGN AND GONSTRUCTIOH OP THE 

AUTOMOBILE 

Degree to Which Manuals 
Met Criteria 

Criteria 

Ho Moderately , Jm 
1. Is the material presented too 

recent for available textbooks? X 

2. Does the aid promote the 
learner'a education rather 
than ssi es? X 

3. Xs the aid accurate in facts 
and fro© frcta exaggeration? X 

4. Does the aid implement student 
and currlcular needs? X 

5. Is the teaching aid available? X 

6. Is the aid simple, concise, 
and clear? X 

7. Is the aid of a size con-
venient for use? X 

8. Does the aid, or cut-away# 
show working parte of the 
automobile that cannot be 
seen unless the machine is 
torn doitt? X 

9. Does the aid, or cut-away, 
give a true picture of the 
principle or idea to be pre-
sented? X 

10. Is the aid an Improvement 
over existing types of pre* 
sentation? X 
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brochure describing a t r i p t h r o u ^ i their t i r e company. The 

Goodrich Tire and Rubber Company laas a brochure showing the 

f a b r i c a t i o n of the automobile t i r e from t h e raw m a t e r i a l s t o 

a f i n i s h e d product, S e h r a d e r f s 3 on* !|70 Vandsrbi It A venue, 

Brooklyn 17, Sew York, prepared f o u r brochures co lo r ing the 

fo l lowing s u b j e c t * ! p rope r ba lance of t i r e va lve c o r e s j 

p roper care and maintenance of t i r e s j s p e c i a l t i r e guages; 

and methods of keeping a s t eady customer. 

Table 24 c o n t a i n s information concerning the availability 

of those twelv® brochures published pertaining to the des ign 

and c o n s t r u c t i o n of au tomobi les . There a r e f i v e sources of 

such m a t e r i a l s a s I n d i c a t e d In the t ab l e* 

TABLE 2 | 

INFORMATION C08CERBING THE AVAILABILITY OF BROCHURES FROM 
FIVE 1SAHUFACTURSRS OF AffTOMOBIKS AHD ACCOMPANIMEHT 

PARTS P1RTAIHIH0 TO fHS DESIGN AID OONSTRUGTIOH 
OP IBB AUTOMOBILE 

Availability of Brochures 
UtffiibnF tsf f@? •School , tJse 

Source Brochures Fixed l o t 
Publ ished Free Cost Avai lab le 

E thy l Corpora t ion 1 Y 

General Motors 
Corpora t ion 5 X 

General T i r e and 
l u b b e r Company l X 

Goodrich T i r e and 
Rubber Company 1 X 

A. Schrader»s Son k X 
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As shown i n f a b l e 2lf t h e twelve brochures a r e a l l a v a i l -

ab l e m d f r e e of cos t t o I n s t r u c t o r s of automobile mechanics , 

A complete address of each source I s l i s t e d i n the Appendix 

of t h i s s t u d y . 

An e v a l u a t i o n of the p r e v i o u s l y ment ioned twelve brochures 

pertaining t o d e s i g n and construction o f the automobile i s 

shown i n f a b l e 2$. The b rochures t o be e v a l u a t e d by use of 

t h i s t a b l e a r e e v a l u a t e d a s a g roup . Although t h e m a j o r i t y 

of th© b rochures met each criterion t o a c e r t a i n deg ree , t h e r e 

were ve ry few of t h e b rochures t h a t r a k e d much hlgier than 

o t h e r s i nc luded i n the e v a l u a t i o n . I a g e n e r a l the b rochures 

e v a l u a t e d do promote sal es r a t h e r than toe l e a r n e r ' s educa-

t l o n ; although, t h e r e a r e e x i s t i n g t y p e s of p r e s e n t a t i o n t h a t 

a r e an ia$>rovesnent over t h e s e b r o c h u r e s . Only modera t e ly 

would t h e s e a i d s Implement s tuden t and eurrieular needs and 

t o a l e s s e r e x t e n t would t h e s e a i d s show t h e working p a r t s 

of t h e automobile which cannot be s e e s u n l e s s t h e machine i s 

d i s m a n t l e d . For u s e a s i n s t r u c t i o n a l a i d s wi th a group of 

s t u d e n t 3 , t h e s e b roehures do n o t g i v e a t r u » p i c t u r e of t h e 

p r i n c i p l e s t h a t should be p r e s e n t e d i n conveying i d e a s per* 

t a i i U n g t o d e s i g n snd construction of tfce au tomobi le . (See 

f a b l e 25 on page 85 . ) 
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TABLE 25 

AN EVALUATION OP BROCHURES FERTAIWII0 TO DESIGN AID 
CONSTRUCT! OH OP THE ATJTOMGBXUS 

Criteria 
Degree to Which Brochures 

Met Criteria 

10 Moderately Tea 

1. la the material presented too 
recent for available textbooks? 

2. Does tli® aid promote the 
learner' s education rather 
than sales? 

3* Is the a i d accurate in facta 
and free from exaggeratl on? 

1|.* Doea the a id implement student 
and ourrlcular needs? 

5» Is the aid available? 

6, Is the aid simple, concise, 
and clear? 

7. la the aid of a size con-
venient fo r ma©? 

3. Does the aid* or eut-awa^, 
ahow working p a r t s of the 
automobile that cannot be 
seen unless the machine la 
torn down? 

9« Does the aid, or ©ufe-awa^* 
give a t rue picture of the 
principle or Idea to be pre-
sented? 

10. I s the a id an improvement over 
exist ing types of presenta-
tion? 

% 

X 

X 

X 
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Presentation and Evaluation of Brochures Concerning 
Power Plants and Accessories as Related to 
Technical Info station of the Automobile 

It was found that five brochures are available pertaining 

to power plants and accessories of the automobile. The 

Chrysler Corporation has available a brochure on ttie indus-

trial engine and a brochure on the various systems of the 

Plymouth automobile. The General Motors Corporation has pub-

lished two brochures which concern the fuel system of the 

automobile, and the fuel systems of other engine types* The 

Oil Infozmatlon Coram!ttee of the American Petroleum Institute 

has prepared a brochure concerning the numerous ways in mhleh 

oil serves t&e nation* 

Table 26 shows the various sources which make available 

for school use the five brochures previously presented con-

cerning power plants and accessories. 

TABLE 26 

INFORMATION CONCERNING T H AVAILABILITY OF BROCHURES FROM 
THREE MANUFACTURERS OF AUTOMOBILES AID ACCOMPANIMENT 

PARTS PERTAIHIHG TO RELATED AID TECHNICAL 
INFORMATION OF POWER PLAITS AID 
ACCESSORIES OF AUTOMOBILES 

Sources 

Number of 
Broeimres 
Published 
by Mann* 
facturers 

Availability of Brochures 
for School Us# 

Sources 

Number of 
Broeimres 
Published 
by Mann* 
facturers Free 

Fixed 
Cost 

Hot 
Available 

Chrysler Corporation 

General Motors 
Corporation 

American Petroletn 
Institute 

2 

2 

1 

X 

X 

X 
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As shown In Table 26 all five broohures are available 

free of ©est to instructors of automobile mechanics from the 

sources listed in the table. In the Appendix of the study 

may be found the complete ordering address of the sources 

included herein. 

Presentatloii and Evaluation of Charts Concernlog 

There are eight excellent charts pertaining to the run-

ning system of the automobiles they are as follows: The frame 

of the automobile is covered by two charts; General Motors 

Corporation has prepared a chart pertaining to the automobile 

chassis which is twenty-two by thirty-four inches in aim and 

which is in color. This chart gives a splendid view of the 

complete chassis in such a manner that the complete frame of 

the automobile may be easily seen. A twenty-five by thirty-

six inch wall chart distributed by the Packard Motor Car 

Company includes a diagraa of the complete frame assembly 

with emphasis placed upon the complete front end assembly. 

She principle of the shock absorber is covered by three 

separate charts. A chart by the General Motors Corporation 

is a thirty-four by twenty-two inch colored illustration of 

the shock absorber as related to the front-end suspension of 

the aodem motor car. The Packard Motor Car Co®p®ay has also 

prepared a chart concerning the relation of shock absorbers 

to the suspension system of the automobile. A twenty-four by 
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thirty-seven inch, black and white chart Is printed by the 

Chrysler Corporation that contribute a cut-away views of the 

rebound and the compression stroke of the shock absorbers* 

All parts of the shock absorber are labeled on this chart* 

Four charts relating to the steering system and wheel 

alignment are as follows! Bear Manufacturing Company has 

available a chart pertaining to alignment factors of wheels 

with animated examples of each. fhe geometry of caster 

angle, camber angle, king-pin angle, toe-in angle, and i&eel 

tracking examples are given on this thirty-four by twenty-

nine inch,black and whit© chart. A chart by General Motors 

Corporation shows cut-away views of the worn and roller type 

and t&e recirculating ball type steering gear assemblies; 

also Included are diagrams of various linkage syiteas pre-

viously mentioned on this colored* twenty-two by thirty-four 

inch chart. Packard Motor Car Company has available a chart 

ubich is twenty-five by thirty-six inches in size. This chart 

gives a cut-away view of a complete front end, which includes 

coil spring suspension* tires, tubes, wheels, wheel brakes 

and other information concerning the steering systena of an 

automobile. Conventional steering gear alignment adjustments 

and steering system mounting methods are offered by Chrysler 

Corporation on a twenty-four by thirty-seven inch, black 

and white chart. 
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Table 2? list# f o u r commercial sources of cha r t s t h a t 

p e r t a i n to t he running system of t h e automobile. The total 

number ©f c h a r t s from each source is checked as t o t h e i r 

a v a i l a b i l i t y f o r use i n teaching automobile mechanics. 

TABLE 27 

INFORMATION CONCERNING THE AVAILABILITY OP CHARTS PROM POUR 
MANUFACTURERS OP AUTOMOBILES AID ACCOMPANIMENT PARTS 

URTAISim f 0 THE RTJNIING SXST1M OF THE 
k m m m i m i s 1 9 5 3 

Sources 

Number of Charts Published 

f§ 
M 

M 

T i i a 
® 4 & ® 0 n 0 

4& " •" 
CO ! «rl 

IH 
I m 

A v a i l a b i l i t y ©f 
Charts for School 

Use from Commercial 
Sources 

Free 
Fixed 
Cost 

Not 
Avail* 

, . m 

Bear Manu-
f a c t u r i n g 

General 
Motors 

Packard 
Motor 

Chrysler 
Corporation 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

X 

X 

X 

X 

Xn the above t a b l e , f ou r cewierclal sources are listed and 

make available a t o t a l of twelve charts pertaining t o the 

various phases of the running system. These cha r t s a re 

available ndthout charge t o instructors of automobile mechanics. 
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Table 29 KL11 serve as an evaluated checklist to de-

termine the value OF probable value of twelve charts concern-

ing the running system of the automobile. All twelve charts 

pertaining to the running system of the automobile mat the 

criteria when evaluated to a very positive degree, (See 

Table 28 on page 91.) 

Presentation and Evaluation of Charts Concerning 
The Power System of the Automobile 

Six ©harts were obtained that illustrated the power sys-

tem of an automobile, The General Motors Corporation has pub* 

lisiied a colored,twenty-two by thirty-four inch chart that 

pertains to the principles of four cycle engine a; this chart 

also shows individual pictures concerning phases of combus-

tion, which are the i^ition charge, the starter combustion, 

a smooth combustion, and a knocking combustion, The Interna* 

tional Harvester Company has available a chart m the four 

stroke cycle engine, This chart presents the principles of 

the four stroke engine by using the example of loading, 

ranraing, firing, aid ©leaning an old ball cannon. Below each 

of these examples a out-&w»y picture of the various engine 

cycles is also given. This chart, twenty-eight by thirty-

eight inches in size and in black and whit© color would be 

an excellent aid for one who would have difficulty understand-

ing the principles by seeing only the cut-away views of an 

actual engine. 
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TABLE 28 

AN EVALUATION OP TWELVE CHARTS PERTAINIIO TO Til 
HOHKIHG SYSTSS OF THE AUTOMOBILE 

Criteria 
Degree to Which Charts 
- Met Criteria 

-
Moderately Tea 

1. la titie material presented too 
recent for available textbooks? X 

2. Does the aid promote fee learner's 
education rather than tales? X 

3» Is the aid accurate in facts 
and free from exaggeration? X 

Does the aid implanent student 
and curricular needs? X 

5« Is the aid available? X 

6. Is the aid simple, concise* and 
clear? X 

7. Is the aid of a size convenient 
for use? X 

8. Does the aid, or cut -away t show 
working parts of the automobile 
that cannot be seen unless the 
machine is torn down? X 

9* Does the aid* or cut»awayv give 
a true picture of the principle 
or idea to be presented? X 

10. Is the aid an improvement over 
existing type a of presentation? X 

The Chrysler Corporation M s amllable three ©harts ®a 

th® principle a of the automobile engines two are directly 
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related to principles of Internal combustion engines. Om 

chart illustrates a cut-away engine also having the parts 

named and including pictures and names of parts concerning 

the carburetor, spark plugs, distributer, and ignition timing* 

Another chart gives excellent cut-away views of the valve 

system of the ¥-8 engine, including the hydraulic valve lift-

ing parts. The third chart prepared by Chrysler Corporation, 

also in black and white color and twenty-four by thirty-seven 

inches In size like the preceding charts* Illustrates the 

hydraulic valve lifting principles as used on the Chrysler 

automobile. The Packard Motor Car Company has published a 

group of wall charts of valuable pictures pertaining to the 

internal combustion engine. Side and lengthwise out-away 

views of their engine make for easy recognition of the 

various parts. 

fable 29 shows the four sources of instructional aids 

and the number of charts available from each. The conditions 

as to how these various charts nay be obtained will be noted, 

such as being free, having a fixed cost, or not being avail-

able for school use* All of the charts are free to instruc-

tors teaching automobile mechanics. (Soe Table 29 on page 93.) 

The six charts were evaluated as a group to ascertain 

their use or probable use, and the degree to wtileh the group 

met the criteria Is indicated in fable 30. (See fable 30 

on page 9^») When the group of charts were examined to 
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TABLE 29 

INFOHMATIOF COHCIRHim THE AVAILABILITY OF CHARTS WR(M mm 
MAHUFACTOKEHS OP AUTOMOTIVE EQEJIF802KT PEBTAIHING TO 

THE POWER SYSTEM OF THE AUTOMOBZLE IIS I9S3 

Source 
Engine Principles 
Humber of Charts 

Published 

Availi ability of Charts 
for School Use 

Source 
Engine Principles 
Humber of Charts 

Published Free Fixed Hot 
Available 

Qeneral Motors 

International 
Harvester 

Chrysler Corporation 

Packard Motor Car 
Company 

1 

1 

3 

1 

X 

X 

X 

X 

determine if they were too recent to be included in available 

textbooks, it was found feat the material was vary new and 

would not b© found in currant textbooks designed for public 

school use, These charts are accurate in facts and free 

fro® exaggeration because they were prepared for ms© by 

repairmen in the automotive field. 

Presentation and Evaluation of Charts Concerning 
The Power Train of the Automobile 

The third unit of study for automobile mechanics is ths 

power train. This unit of learning includes the clutch, 

transmission* propeller shafts* and the differential# Mine 

charts were found to be available that could be used in 

teaching this unit. 
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TABLE 30 

M BVAIiUATI 01 OF CHARTS PERTAINIHO TO THE POWER SXSTBS 
OF THE AUTOMOBILE 

Criteria 
Begree to Whleh Charts 

Met Criteria 

K® iMSL 

1. I s the material presented too 
recent fo r avai lable textbooks? 

2• Does the aid promote the l oam-
er«s education ra ther than 
sales? 

3« Za the aid accurate In f a e t s and 
f r e e from exaggerati on? 

Does the aid implement student 
and eur r ieu la r needs? 

$ . 1b the aid available? 

6. l a the aid s ingle , concise, 
and clear? 

7. I s the aid of a s ize convenient 
fo r use? 

8. Doet the aid, o r cut-awny, show 
working par t s of the automobile 
tha t ©annot he seen unless the 
machine i s torn dom? 

9* Does the a id , or out-away, give 
a tro© pioture of the pr inciple 
or ideato be pretented? 

10. I s the aid an Improvement over 
exist ing types of presentation? 

X 

X 

X 

X 

X 

Two charts I l l u s t r a t i n g the elmtoh system are as follows $ 

The Chrysler Corporation haa published a black and white ©hart 



95 

that is twenty-four by thirty-seven inches in sise, 1Mb 

chart shows out-away views and names of the various clutch 

disc parts. Also concerning the clutch syst«», the Packard 

Motor Car Company has prepared a chart having pictures of 

the clutch system by use of an exploded view. Included la 

this chart are pictures of the flywheel, clutch disc* pressure 

plate and cover assembly. The ©hart presented by the Packard 

Motor Car Company is in black and vfcite eolar and twenty* 

five by thirty-six inches in size. 

the second unit of tfee power train is the transmission, 

Two charts are available concerning this unit, as followss 

The General Motors Corporation has released a colored, 

twenty-two by thirty-four inch ohart concerned with the 

three speed gear transmission. This chart has views of the 

various gear shift positions such as the transmission engaged 

in reverse, low, intexwediate, high, and neutral, !?he 

various gears are labeled mid the number of teeth of each 

is also given, m e second chart pertaining to the trans-

mission is prepared the Packard Motor Car Company. This 

is a black and white ©hart, twenty-five inches in width by 

thirty-six inches in length, and is composed of cut-away 

views, as aay be seen tram fee top and side of the trans-

mission, Also included on this ©hart are exploded views of 

the transmission with overdrive. 
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propeller shafts are the third pirns® of the power system. 

Two charts are available concerning this phase. Chrysler Cor-

poration by means of a twenty-four by thirty-seven inch, black 

and nhite ©hart has presented extremely valuable exploded 

views concerning the ball and trunnion, also the cross and 

roller type propeller shafts? all parts of these two type 

universal Joints are named, Four views on installing rubber 

dust covers on universal Joints are also included on this 

chart. The Packard Motor Oar Company has available a black 

and white, twenty-five by thirty-six inch chart covering the 

same type of universal joints as mentioned above, but the 

chart does not give the name of any parts nor instructional 

pictures on installing dust covers. 

To ©aphasias the importance of the differential, three 

separate charts are presented, A chart of educational value 

for automobile mechanics is available throu^i the courtesy 

of the General Motors Corporation. This is a colored, 

twenty-two by thirty-four inch chart containing an exploded 

view of the differential case and hypoid gear, and an ex-

ploded view of the differential gears. A cross sectional 

view of the couplete differential is shown fro® the top and 

side position to illustrate better the unit, end all parts 

shown on this chart are complete with their names. The Packard 

Motor Car Company has prepared a black and white, twenty-

five by ttiirty-six inch chart having views of ample size. 
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I l l u s t r a t i n g both the cross sect ional view and exploded view 

of the d i f f e r e n t i a l . The second chart by Packard Motors 

has a very good view of the complete rear wheel; th is i s a 

cross sectional view and includes everything from t&e iheel 

to the axle and the axle housing* The remaining por t ion of 

t h i s chart i s devoted to an exploded view ©f the rear axle 

housing assembly showring the axle, wheel bearings, grease 

r e t a ine r s , and other pa r t s of the d i f f e r e n t i a l . 

Table 31 presents infonaation concerning the var ious 

charts published by the sources l i s t e d per ta in ing to the 

TABIDS 31 
I N P S 5 ? 2 L C

t S N C E M I I ° ™ AVAILABILITY OF CHARTS PROM 
TffitH MANUFACTURERS OF AUTOMOBILES PERTAINING TO 

TIE POWER TRAIN OP THE AUTOMOBILE IN 1953 

Source 

4 •g 
3 
O 

I m a i m i 
U 
®4» 
rtU 
r l si it-i 

Q *•* 

lUBfeer of Charts Published 

Availabi l i ty of 
Charts f o r School 

Free 
Fixed. 
Cost 

Sot 
Available 

Oeneral 
Motors 

Chrysler 
Corpora-
t ion 

Packard 
Motor 
Company 
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power t ra in of the automobile, fable 31 Is arranged to show 

the charts available f o r the various sections of the power 

t ra in , such as the clutch, transmission, propeller shaf t s , 

and the d i f f e r e n t i a l . As shown in the table , nine charts are 

available from three sources that I l l u s t r a t e the power train 

of the autmobile and a l l are f r e e of charge f o r school use 

by the instructor of automobile mechanics. 

In fable 32 the charts treated in fable 31 are evaluated 

by the c r i t e r i a to ascertain their value or probable worth as 

instructional aids in teaching automobile mechanics at the 

secondary school level . As shown l a the table , the evaluative 

c r i t e r i a f o r l oos ing suitable Instructional aids f o r auto-

mobile mechanics were l i s t ed , fhe nine charts pertaining to 

the power t rain of the automobile were examined with respect 

to each cr i te r ion to deteatlne i f the group of aids ei ther 

did or did not meet the criterion to a moderate or a s a t i s -

factory degree. As shown in Table 32, the group of charts 

as a whole did meet each cr i terion of measure to a s a t i s -

factory degree,. As previously stated these charts are 

available fo r school use, tfaey are simple, concise, and clear , 

as well as of a size convenient for school use. (See fable 32 

on page 99.) 
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TABLE 32 

AH EVALUATION OF III® CHARTS FERTAIHIHG TO TIE POUR THAIS 
OF BIS AUTOMOBILE 

Criteria 
Degree to Htleh Charts 

Wet Criteria 

Ho Moderately Yes 

1. Is the material presented too 
recent for available textbooks? X 

2. Does the aid promote the learn-
er's education wither than 
sales? X 

3. Is the aid accurate In facts and 
free from exaggeration? X 

4. Does the aid implement student 
and currlcular needs? X 

$. Is the aid available? X 

6. Is the aid simple, concise, 
and clear? X 

T. Is the aid of a size conveni-
ent for use? X 

8. Does the aid, or eut-awsy, 
show working parts of the auto-
mobile that cannot be seen 
unless the machine is torn down? X 

9. Does the aid, or cut-away, give a true picture of the principle 
or idea to be presented? X 

10. Is the aid an improvement over existing types of presentation? X 
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Presentation of a Chart Concerning til© Cooling 
System of the Automobi 1® 

The fourth suggested unit of learning for automoblie 

mechanics involves the cooling system of the automobi le, Only 

one chart was found that was deemed worthy of attention. A 

chart available from the National Carbon Company Illustrated 

In fall oolor and twenty-three by thirty inehes In else 

shows the cooling system and its features and represents no 

particular make of ©ar. This ehart also shows a cut-away 

view of the complete ©oollng system of the automobile which 

includes the radiator, water ptsap and hose, mater distribu-

tion tube, and the aetlon of the cooling prooess around the 

valves and cylinder walls f A cut-away of an automobile 

heater Is included as part of the main feature of the cut-

away engine, The most common plaees for leaks In the cool-

ing system are labeled, along with the entire parts of the 

cooling system. Points of trouble resulting from cooling 

system neglect are emphasized by pictures of fan belt in-

spection, air auotlon test, a olose-up view of clogged water 

tubes, sludge in the orankoase, oorroded pistons, blown head 

gaskets due to defective thewostat, and other common causes, 

For a eourse in automobile aeehanics, the diart concern-

ing the ooollng system should prove to be extremely valuable 

as an instructional aid# This chart is accurate in faots and 

free of exaggeration. 
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Presentation and Evaluation of a Ch^rt Pertaining 

to til® Fuel System of the Automobile 

The fifth unit of learning as suggested for automobile 

mechanic a Is the fuel system. A ©hart concerning the auto* 

mobile fuel system prepared by th© General Motors Corporation 

give# a very good Illustration of the process of the fuel 

system* This chart is available to Instructors of auto-

mobile mechanics and Is in full color and la twenty-two by 

thirty-four inches In size, fo simplify the automotive fuel 

system, the following procedure was used. The automotive 

fuel tank 1® represented by a water storage pond, and a 

amotion water pump eoiraeeted to the water storage pond il-

lustrates the automotive fuel pump. To associate the prin-

ciple of the carburetor with condensation, a fan is shown 

blowing on water coming from the water pump and in like 

manner a cut-away view of the carburetor shows a mixture of 

air and fuel through a low and high throttle, fo fully ap-

jr eelate the content of this ©hart concerning the automotive 

fuel system, the proverb that one picture is worth a thousand 

words would be Justified In the presentation and explanation 

of this ©hart. 

The chart concerning the fuel system of the automobile 

has been prepared In such a manner as t® be an effective In-

structional aid. The aid has been desired to promote the 

learner*s education rather than sales. 
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Presenta t ion and Evaluation of CSharts Concerning 
the E l e c t r i c a l System of the Automoblle 

The s ix th uni t of l ea rn ing f o r automobile mechanics la 

the e l e c t r i c a l system. The p r i n c i p l e s of ba t t e ry composition 

are not given I n any one cha r t ; althoughmany types of r e f e r -

ence mater ia l have been presented i n the course of t h i s study 

t h a t ml|$it prove of value In teaching t h i s phase of the 

e l e c t r i c a l system. 

Through the courtesy of the Packard Motor Car Company 

three char t s pe r t a in ing to the s t a r t i n g and generat ing sys-

tems of the automobile are ava i lab le t o i n s t r u c t o r s of auto-

mobile mechanics. A chart prepared by the Packard Motor 

Car Company i s devoted to the charging c i r c u i t s of the Packard 

automobile. Two t^rpes of generators are Included in t h i s 

chart and they a re the Auto I»lte and Delco Remy generators . 

A second char t included i n t h i s group of cha r t s , twenty-f ive 

by t h i r t y - s i x inches i n s i ze , shows excellent exploded views 

of the genera tor . A t h i r d black and white chart prepared 

by Packard has exploded and sec t iona l views of the s t a r t i n g 

motor as used on Packard automotive equipment. 

The t h i r d phase of the study of the automotive e l e c t r i c a l 

syst«® i s deslgpmted a s I g n i t i o n , l i g h t i n g , and o ther e l e c -

t r i c a l accessor ies . There are seven char t s ava i lab le per -

ta in ing t o t h i s phase, as follows? A twenty-two by t h i r t y -

four inch, f u l l y colored char t published by the General Motors 

Corporation presents a complete e l e c t r i c a l wiring system of 
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the automotive engine. Included In t h i s ©harts ay© views of 

the distributor, igp i t ion switch* and out-away o o i l , Th* 

secondary and primary circuit® are in d i f f e r e n t co lors t o 

show h o t t e r the rout© of t r a v e l of e l e c t r i c a l power, A second 

char t on th© i g n i t i o n , l i g h t s , and e l e c t r i c a l accessor ies of 

the automobile i s a v a i l r b l e from the Chrysler Corporation. 

This black and white, twenty-four by thirty-seven inch chart 

has pictures of the various adjustments of the distributor 

such as the internal r e s i s t ance t e s t with a vol tage meter, 

the breaker a m tens ion t e s t , and the s e t t i n g of breaker 

poin ts with the f e e l e r gauge. I n t h i s chart i s a double -

sized i l lu s t ra t ion of the distributor including principles of 

spark advance adjustment. Th® Packard Motor Car Company 

has developed f i v e char t s devoted t o the ign i t ion sys t«a , 

l i g h t i n g system, and ot&er e l e c t r i c a l accessories* These 

cha r t s , twenty-f ive by t h i r t y - s i x inches In s i z e , a re p ro -

duced i n black and white color and include diagrams con* 

earning engine compartment wiring, d r i v e r ' s compartment 

wiring, rear chass is and body wiring* The l a s t two char ts 

r e f e r r ed to show diagrams of the u l t ramat ic and overdrive 

e l e c t r i c a l control as found on the Packard ear. 

Table 33 presents Information pe r t a in ing t o the charts 

previously descr ibed. The companies from which the char t s 

may be obtained a w a l so l i s t e d . From the sources Indicated 

In the t a b l e , i t was found tha t there are no cha r t s published 

tha t r e l a t e d i r e c t l y to the ba t t e ry as used i n the modern 
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TABLE 33 

INFORMATION COHCMIHS fff i AfAIMEtUff OF CHARTS FROM 
THREE MANUFACTURERS OP AUTOMOBILES PERTAINING fO TBI 

ELECTRICAL SXSTBt OF THE AUTOMOBILE 

Source 

Nunber ..of. Charts Published Avai labi l i ty of 
Charts f a r Echo©! 

Use 
Source & n 

4» «s 
m 

If"** S 
fl It 

4f» S i m a p 4* 6 to m&m 

J»1i 
S f # m 
|Hl ® c » 

o e 
H*4&3 < *rt 

Avai labi l i ty of 
Charts f a r Echo©! 

Use 
Source & n 

4» «s 
m 

If"** S 
fl It 

4f» S i m a p 4* 6 to m&m 

J»1i 
S f # m 
|Hl ® c » 

o e 
H*4&3 < *rt 

Free 
Fixed 
Cost 

Not 
Available 

General 
Motors l X 

Chrysler 
Corpora-
tion i X 

Packard 
Motor 
Company 3 5 X 

motor car, While three charts are available t o ins t rue tors 

of automobile Mechanics concerning the s ta r t ing and genera* 

t ing systems of the automobile, i t was found tha t seven 

©harts are available f o r use in courses in automotive 

mechanics that per ta in to the i&i i t ion , l i gh t ing , and 

e l e c t r i c a l accessories of the automobile. I t has been 

established t h a t ten charts are available f r e e of cost t o 

teachers of automobile mechanics concerning the e l ec t r i ca l 

system of the automobile. 
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Included In Table 3lf are ten evaluative c r i t e r i a of 

»®asur®. Th® group of charts concerning the electrical 

system or the automobile are evaluated to determine the 

value or probable value of thea® aids. As indicated by 

the data shown In the table. It may b® said that the group 

of t®n charts pertaining t® the electrical syste® of th® auto-

mobile ar® an improvement over some of th® existing type a of 

presentation because a group of students may be shown material 

Illustrated on a chart of miple size throughout the process 

of a demonstration. It is also true that th® charts pertain-

ing to the automotive electrical system are of a si®» con-

venient for school use and do present material too recent 

for available textbooks. Since there is a constant change 

of theory and an Improvement In m e construct ion of auto-

motive electrical system^ such charts are of great value* 

(See fable 3k on page 106.) 

Presentation and Evaluation of Charts Concerning 
the Lubrication System of the Automobile 

The lubricating system of the automobile is adequately 

illustrated and treated by nine charts obtainable from com-

mercial sources. The Chrysler Corporation has published 

fivw charts concerning automotive lubrication. These charts 

are twenty-four by thirty-six inches in size and are In color. 

Chart 1 i l l u s t r a t e s a complete Chrysler automobile chassis, 
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TABLE 3k 

AH EVALHATIOK OF TEH CHARTS PERTAIHIIG TO THE ELECTRICAL 
SYS TIM OF THE AUTOMOBILE 

Degree to Hhieh Charts 
let Criteria 

Criteria 
So Moderately „„XH 

1 • Is the materiel presented too 
recent for available textbooks? X 

2. Does the aid promote the 
learner's education rather than 
sales? X 

3. Does the aid implement student 
and currleular needs? X 

k- Does the aid have accuracy of 
faets and freedom from ex-
aggeration? X 

5. Is the aid available? X 

6. Is the aid simple, concise, 
and elear? X 

7. Is the aid of a size eon* 
venient for use? X 

8. Does the aid, or cut-away, 
show working parts of the 
automobile that cannot be 
seen unless the machine is 
torn down? X 

9. Does the aid, or eut-away, 
give a true picture of the 
principle or ideato be pre-
sented? X 

10. Is the aid an improvement over 
existing types of presentation? X 
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Including the frame, front end, engine* transmission, drive 

shaft, and di f ferential with springs. The various parts re-

quiring lubrication as a result of mileage are labeled. Close-

up pictures on this chart illustrate points of lubrieation 

such as the water pump, distributor, generator, steering 

gear, pedals, gear shift linkage and bell crank. Other points 

shown that require lubrication are upper and lower control 

anas, king pin, tie rod, itieel bearings, air cleaners, trans-

mission and universal joints. Miscellaneous lubrication in-

formation is also Included on this chart. 

Chart 2 prepared by the Chrysler Corporation concerns 

the lubrieation of the Dodge automobile. A phantom view of 

the complete automobile is shown with emphasis placed on the 

various parts requiring lubrication. Other lubrication parts 

are pictured in close-up views which are the oil filter 

air cleaner, carburetor air cleaner, steering gear, steering 

knuckle king pins, and upper and lower control arms. Also 

included in the close-up views are the brake and dutch pedals, 

gear shift and pedal linkage, oil filter, generator, distri-

butor, gear shift rod end and speedometer cable. Additional 

close-up views of automotive parts requiring lubrication are 

shown on this chart. 

Chart 3 released by the Chrysler Corporation is devoted 

to lubrication of the Plymouth automobile. Included on this 

chart are dose-up views concerning points of lubrication such 
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as the hood latch, front seat mechanism, hood hinges, door 

lock and sticker plates, luggage compartment lateh, distribu-

tor, generator, speedometer and cable, front wheel bearings, 

rear wheel bearings, transmission and rear axle, universal 

Joints, carburetor air cleaner, oil filter inlet and outlet, 

steering gear, and the water pump. There is other informa-

tion concerning Plymouth lubricating principles included on 

this chart* 

Chart If by the Chrysler Corporation presents a phantom 

view of the ?-8 type of engine and has the lubricating system 

route marked by color that contrasts with the other colors 

to emphasize the route of engine lubrication, Also included 

on this chart is the oiling process of the hydraulic valve 

and rocker anas. This chart is divided into six sections, 

each section devoted to seme special oil retaining seal as 

used on the automobile, These oil seals are illustrated 

by use of cut-away pictures and show leather-sprlngrloaded 

oil seal, leather wit& felt washer spring-loaded seal, syn-

thetic rubber steel reinforced seal, leather-plain seal, 

synthetic rubber spring-loaded seal and synthetic rubber 

spring-loaded seal as used on the timing case cover# With 

each of the various type of seals, additional information 

concerning their purpose on the automobile is included. The 

International Harvester Company has available a colored, 

twenty-four by thirty-eight inch chart showing the forced 
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oiling systim of a four cylinder engine. This chart illus-

trates a phantom ids* of the engine that adds interest and 

attention to the oiling system, and it is further emphasized by 

use of a contrasting eolor. Although burdened with adver-

tisement, good use own be made of this ©hart on the engine 

oiling system. The Ford Motor Corapany has prepared three 

charts concerning lubrication of their automobiles, the 

Ford, Mercury, and Lincoln. These teehnioal publications 

printed in i\ill eolor are suitable mall charts being of a 

size twenty-four by thirty-six inches. Each ©f these d*arts 

contain phantom views of each model of car with the points of 

lubrication labeled. With the exception of lacking close-up 

views of various lubrication points, these are good charts for 

use in teaching automobile mechanics at the secondary school 

level. 

The economy of operation and durability of automotive 

equipment bear heavily upon proper lubrication at given in-

tervals of time and mileage to itiich the automobile is sub-

jected. Concerning the unit of learning on lubrication for 

automobile mechanics, three manufacturers of automotive equip-

ment were questioned through correspondence as to the various 

charts they had published and made available to instructors 

of automobile mechanics* 

fable 35 lists three sources of commercial instructional 

aids and the availability of such aids from each source. The 
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TABLE 35 

INFORMATI0M CONCERHIHO TIE AVAILABILITY OF CHARTS FROM THREE 
MAMUFACT0R1RS OF AUTOMOTIVE ICSJIFMMT PERTAINING TO THE 

LBBRICATIOE SISTM OF THE AUTOMOBILE 

Number of Charts Availability of Charts 
Published for School Wse 

Sources on 
Lubrication Fixed Hot 

f r e e Cost Available 

Chrysler Corpora-
t ion 5 X 

International 
Harvester 1 X 

Ford Motor Cow— 
pany 3 X 

i . 

avai labi l i ty of charts concerning the lubrioation system of 

the automobile has been indicated as f ree . Table 35 l i s t s 

the three sources from ifaleh nine charts concerning the 

lubrioation system may be obtained. 

Table 36 contains information showing the degree to 

wtdoh the ©harts met the c r i t e r i a used t o d e t e m l n e the 

ultimate usefulness of the instruct ional aids previously 

presented concerning the lubrication system of the automobile, 

I t was found a f t e r examining th i s group of charts that they 

do lend themselves to being excellent instruct ional aids. As 

in t he case of other charts evaluated in th i s study, improve-

ments from year to year are made on each car manufactured; 
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TABLE 36 

AS EVALUATION OF HIKE CHARTS PERTAIHING TO THE LOBRICATIOH 
SSrSTEM OF THE AUTOMOBILE 

Criteria 
Degree to Which Charts 

Met C r i t e r i a 

&L Mqd^rat^y JCffil 

1, I s the mater ia l presented too 
recent f o r ava i lab le textbooks? 

2, Does the aid promote the l ea rn -
er*® education ra ther than sales? 

3* I a the aid accurate i n f a c t s and 
f r e e from exaggeration? 

Ij.. Does the aid implement student 
and curricula r needs? 

$. l a the aid avai lable? 

6. 13 the aid simple, concise, 
and elear? 

7 . 

8. 

I s t&e aid of a a iae conveni-
ent f o r use? 

Does the a i d , or cut-away, 
show working p a r t s of tike auto-
mobile tha t cannot be seen un-
less the maehin® i s torn down? 

9. Does the a i d , or out-away, 
give a time p ic tu re of the prin-
c ip le or idea to be presented? 

10. I s the aid an improvement over 
ex is t ing types of presentation? 

X 

X 

X 

X 

X 

X 

X 

there fore , i n s t ruc t iona l aids prepared f o r maintenance and 

repairmen i n the automotive f i e l d must be published a t given 

In te rva l s to supply th i s needed information. 
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Presentation and Evaluation of Charts Relating 
to frouble Shooting and Tune-up of 

the Automobile 

Trouble shooting and tune-up are included in the eighth 

unit of learning suggested la the course of s tudy for auto-

mobile mechanics as a phase of industrial arts; although no 

charts were secured that are directly related to this phase 

of automobile mechanics, other ©harts pertaining to the 

various units of the automobile could be used to emphasise 

points of trouble shooting and tune-Up. The charts that 

are included in this stu^y are of a nature that such a 

substitution could be made. 

Presentation and Evaluation of Charts Pertaining 
to Minor Body Repairs of the Automobile 

The ninth unit of learning recommended for automobile 

mechanics is minor body repair. Seven charts on Mils sub-

ject were found to be available. A twenty-two by thirty-

four inch chart available from the General Motors Coiporation 

Illustrates an exploded view of an automobile bo%>, Two 

other views included m this chart have to do with the inner 

construction of automobile bodies. The Chrysler Corporation 

has available six charts pertaining to body construction and 

refinishing. These charts are twenty-four by thirty-seven 

inches in slse and are in black and white color. The first 

chart concerns body service including sealing points, hood 

and fender alignment and deck lid fitting. The second chart 
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has pictures of quarter pan#la on the 1953 model automobiles 

manufactured by Chrysler. Another chart concerns the various 

methods of proper oar care and illustrates, In the main, care 

and maintenance of automotive paint. The fourth chart has 

pictures of various paint conditions among vtiich are peeling* 

cheeking, wrinkling, blistering, fish eyes, and cracking* 

fhese paint conditions are presented with suggestions for 

the prevention of such defects, fhe last two charts pub-

llshed by the Chrysler Corporation have pictures of wind-

shield construction on the latest models of the Chrysler 

products, snd the latest methods of sealing windshields. 

On the secondary school level, much interest id 11 be 

displayed by students interested in minor body repairs of 

the automobile* Instructional aids concerning this phase 

of th® maintenance and repair of an automobile must be in-

teresting and infoxaative. Table 37 contains information 

concerning the value or probable value of this group of 

charts as instructional aids for use in a secondary school 

automobile mechanics course. As shown in the table, m e 

charts pertaining to minor body repair of the automobile 

met each criterion to a moderate degree, 
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t ab l e 3? 

AM EVALUATION OF SBVB® CHARTS PKRTAIIIHG TO MIHOR 
BODY REPAIR OP THE AUTOMOBILE 

Cr i t e r i a 
Degree to Which Charts 

Met Cr i te r ia 

l o Moderately 

1. I s the material presented too 
recent for available t e x t -
books? X 

2. Does the aid promote the 
l e a r n e r s education ra the r 
than sales? X 

• 3. I s the aid aoeurate in fac ta 
and f r e e from exaggerati on? X 

4. Does the aid implement student 
and curricular needs? X 

5, I s the aid available ? 1 

6. I s the aid simple# concise, 
and clear? X 

T. I s the aid of a s ize ooa* 
venient f o r use? X 

8. Does the a id , or cut-away, 
show working par t s of the 
automobile that cannot he 
seen unless the machine i s 
torn down? X 

9. Does the aid, or ©ut-a«ay» 
give a true p ic tu re of the 
pr inciple or idea to be pre-
sented? X 

10. I s the aid an improvement over 
exis t ing types of presentation? X 
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P r e s e n t a t i o n of Char t s Concerning General Re la t ed 
and Technica l Inforaation of t h e Automobile 

The f i r s t phase of related and t e c h n i c a l i n f o r m a t i o n 

concerning tim automobile u s u a l l y t a u g h t has to do with 

general information. Opportunities in the automotive in-

dustry a r e clearly pictured in a ehart prepared by the 

General Motors Corporation. This ehart is twenty-two by 

thirty-four Inohes in size and emphasizes the opportunities 

made possible by the automotive Indus t ry by using the tree 

as an example in liiioh the automotive industry represents 

the mala body of the tree, the roots deplet the suppl iers , 

and various s e r v i c e s and a s s o c i a t e d businesses are i n d i c a t e d 

by b ranches of the tree. 

Presentation of Charts Pertaining to Automobile 
Design and Construction 

A second phase of r e l a t e d and technical i n f o r m a t i o n 

u s u a l l y taught h a s t o do i€ th automobi le des ign and cons t ruc -

t i o n . General Motors Corporation through t h e u s e of a 

black and # i i t e , twenty- two by t h i r t y - f o u r i nch chart, 

shows t h e v a r i o u s s t o p p i n g d i s t a n c e s of au tomobi l e s travel-

ing a t d i f f e r e n t speeds over v a r i o u s road c o n d i t i o n s . The 

Chrysler Co ipo ra t i on h a s p u b l i s h e d numerous t w e n t y - f o u r 

by t h i r t y - s e v e n i nch c h a r t s p e r t a i n i n g t o automot ive des ign 

and c o n s t r u c t i o n . One c h a r t c o n t a i n s cut-away views of a 

t r a n s m i s s i o n equipped wi th ove rd r ive and a n o t h e r c h a r t 
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published by the Chrysler Corporation gives the string di-

agram as related to automatic overdrive. The various posi-

tions of the hydraulic transmission are presented in another 

chart by Chrysler. A da art concerning torque converters, 

presented in color, illustrates ttois system. ®he Chrysler 

Corporation also has a chart covering fluid torque drive 

which has pictures of a cut-away transmission and of the 

exploded torqu* converter. Another ehart has been prepared 

concerning the torque converter oil flow. An exploded view 

of the power steering gear assembly is shorn by another 

ehart prepared by the Chrysler Corporation. Other charts 

published in full color by Chrysler give exploded views 

of the oil pwap assembly for power steering, action of 

left turn power steering, and a chart concerned with straight 

ahead position of power steering. Another chart published 

by Chrysler pertaining to this phase of autonoblle mechanics 

involves the oil flow of a right turn by power steering. 

Presentation of Charts Concerning Power Plants 
and Aecessoriea of Automotive Equipment 

A third phase of related and technical information of 

the automobile usually taught concerns power plants and ac-

cessories. Six charts have been published that could be 

used to teach this unit. General Motors Corporation M s 

published these charts and they include a chart illustrating 

nine varieties of engines; a chart illustrating the difference 
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In the number of cylinders of an engine as to Its effective-

ness in comparison with the paddles mi a river boat. On® 

cylinder engines versus sixteen cylinder engines are sepa-

rately illustrated on this chart. A third chart shows the 

difference in strokes of two and four cycle diesel engines. 

The fourth chart available fro® the General Motors Corpora-

tion illustrates the percentage of efficiency of tarious 

types of engines, ft# fifth ©hart presented by the sane 

company illustrates the processes through which parts of 

the automobile undergo to t&m a complete automotive unit. 

The last of this series of ©harts has pictures of the 

various type of automotive vehicles manufactured from 1600 

to 1949. Sixteen models of automobiles included on this 

chart show the improvements that have been made through 

years of experimentation* this is* in actuality, a progress 

chart of the automotive industry. 

Twenty-one charts have been presented that pertain to 

related and technical information of the automobile, fable 

33 contains information as to the number of charts concern-

ing each phase of related and technical information of the 

automobile that are available to instructors of automobile 

mechanics* In this table only two cormxercial sources are 

listed, and they make available a total of twenty-one charts 

containing technical and related infomation. The complete 
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address of sources listed in Table 38 may be found in the 

Appendix of the study, 

TABLE 38 

IUPORMATIOH C0MC1BHXN3 THE AVAILABILITY OF CHARTS 
G Q m s m i W TECHNICAL AND RELATED INPOIMATIOR 

F11TAISI10 TO AUTOMOTIVE ESjpXBSMT 

Source 

Kvmiber of C h a r t s 

® „ . 6W4J .1! 
CIO* 

if 
A v a i l a b i l i t y o f Charts 

f o r Schoo: 

Faroe F ixed 
Cos t 

Mot 
A v a i l a b l e 

g e n e r a l Motors 
C o r p o r a t i o n 

C h r y s l e r Cor-
p o r a t i o n 13 

Table 39 shows t h e e x t e n t t o which t h e p r e v i o u s l y 

ment ioned c h a r t s eonoern lng t e c h n i c a l and r e l a t e d i n f o r m a -

t i o n pertinent t o the automotive equipment met t h e c r i t e r i a 

used t o de te rmine their u s e or p r o b a b l e u s e as i n s t r u c t i o n a l 

a i d s * As shorn i n t h e t a b l e » t h e twenty-one c h a r t s c o n t a i n -

i n g t e c h n i c a l and related i n f o r m a t i o n p e r t i n e n t to au tomot ive 

equipment met each c r i t e r i o n of measu re t o a satisfactoiy 

d e g r e e . The p r e s e n t a t i o n of information c o n t a i n e d i n t h i s 

group of charts would be very d i f f i c u l t for an instructor 

of au tomobi le mechanics wt t h o u t t h e u s e of such a i d s similar 

t o t h o s e p r e s e n t e d . 



119 

TMBW 39 

EVALUATION OF CHARTS fERTAIJJIUS TO BELATED AMD TECHNICAL 
zmmkmm OF Ammmxm mmmmt 

Criteria 
Degree to Which Charts 

Met Cr i t e r i a 

Moderate^ Yes. 

1. I s the Material presented too 
recent f o r available textbooks? 

2 . Does the a i d promote the 
l e a r n e r ' s education ra ther 
than sales? 

3» I s l^ie a id accurate in fac ta 
and f r e e from exaggeration? 

4* Does fee aid Implement student 
and ourrleular needs? 

5. I s the a id available? 

6. I s the aid a l ap le , concise, 
and clear? 

?• I s the a i d of a s i z e con-
venient f o r use? 

8. Does the a id , o r cut-away, 
show working p a r t s of the auto-
mobile tha t eaanot be seen 
unless the machine I s torn 
down? 

9* Does the ald# or cnt-awajr, 
give a t rue p i c tu re of the 
pr inc ip le or Idea to be p re -
sented? 

10« 1s the a id an Improvement over 
ex i s t i ng types of presentat ion? 

X 

X 

X 

X 

X 

X 
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A large number of manuals, brochures, and charts were 

found to be avai lable and f ree of charge from commercial 

sources manufacturing automobiles and aceosrapaniiaent parts* 

By vmm of c r i t e r i a prei&owsly de^riflt^ped, i t i s believed 

tha t these aids would prove t o be indispensable i n the 

teaching-learning process of automotive mechanics a t the 

secondary school l eve l . 
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SUGGESTIONS CONCEHHIfIG THE DEVEL OMSK? OP AN 

INSTRUCTIONAL AID HOT AVAILABLE FROM 

COMMERCIAL SOURCES 

A f t e r s tudy ing and e v a l u a t i n g t h e var ious i n s t r u c -

t i o n a l a i d s f o r automobile mechanics a v a i l a b l e from com-

m e r c i a l s o u r c e s , an e f f o r t was made t o develop a d d i t i o n a l 

i n s t r u c t i o n a l a i d s because t h e average cut-away of an 

automobile i s n o t a v a i l a b l e from manufac tu re r s of teaching 

a i d s f o r schoo l u s e . Usual ly a course i n automobile 

mechanics i n c l u d e s a s tudy of t he va r i ous phases of t h e 

running sys tem, power ay3teas, power t r a i n , cool ing system# 

e l e c t r i c a l system, and l u b r i c a t i o n system of the automobile , 

t h e cut-away a i d , t o be descr ibed l a t e r i n the s tudy , 

was developed us ing a 19^0 Plymouth engine , clutch system, 

differential, and accompanying p a r t s and a d d i t i o n a l instruc-

tional a i d s were made from these u n i t s t h a t could be used 

i n t e a c h i n g u n i t s of l e a r n i n g concerning t he b rak ing system, 

power sys tem, power t r a i n , coo l ing system, e l e c t r i c a l s y s -

tem, and f u e l sys tem. For tfae purpose of t h i s s t u t y , a 

c o l o r guide was used to denote the s e v e r a l u n i t s of t h e 
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automobile for dkich aids were developed, and presented, The 

colors are as follows: red was used to show an actual cut 

concerning a unit or principle of the automobile; yellow 

m a used to indicate the eleetrioal system; blue was used 

to illustrate the flow of the cooling system; and black and 

aluminum paint were used to paint the rest of the portion of 

the aid. 

In planning the development of this aid, consideration 

urns given to the fact that many industrial arts shops 

would have a limited amount of equlpnent available to de-

velop cut-away aids showing the various sytems of the auto-

mobile. The aid, as presented, was developed by using a 

power hack saw, a metal band saw, coaMnatlon welding and 

eutting equipment, a heavy duty hand grinder equipped with 

a carborundum wheel, and miscellaneous hand tools. An in-

dividual with access to combination welding and cutting 

equipment, a grinder, and miscellaneous hand tools, could 

do an adequate Job of developing the instructional aid to 

be presented. The possible use of the various cut-aways 

presented in this study Hi 11 be mentioned as related to the 

units of learning recommended in Chapter II. 

Instructional Aids Pertaining to the Braking 
System of the Automobile 

The hydraulic braking system of the automobile is di-

vided into two sections, the master cylinder, and the wheel 
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cylinder. Figure 1 is a cut-amy view of the master cylinder, 

showing the relation of th® various parts which would bo 

impossible to show unless the complete master cylinder was 

dismantled. Figure 2 is a cut-away view of the second phase 

of the braking system. This phase lnoludes the «heel cy-

linder action with the brake shoes against the brake drum. 

This too would be impossible to show without dismantling. 

Instructional Aids Pertaining to the Power 
System of the Autaaoblle 

• 

Engine principles, parts# and functions should bo readily 

seen through the us# of the various cut-away sections as shown 

in Figures 3# k> $» ®nd 6. Figure 3 gives a general view 

of the cut-away engine. This cut-away permits on® to see 

the harmonic balancer, timing chain cover, and manifold. 

Explaining the firing system Is necessary for a complete 

understanding of the principles of an engine. This may 

be simplified by cutting th© engine head in throe sections 

as shoan In Figure 3. The first section of the head Is 

tilted to approximately thirty degrees. The second section 

rests on ono inch spacers, and the third section Is flat 

on the block. A six volt bulb and receptacle are secured to 

each spark plug and the spark plug wire Is replaced on each 

spark plug with th© remaining ends set in the distributor 

cap. A contact brush nade of wire is soldered to the dis-

tributor rotor and a six volt battery is connected to the 
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Pig. 1.—Master cylinder cut in half 
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Pig. 2.—Illustration of brake drum and wheel cylinder 
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P i g . 3 « — I l l u s t r a t i o n showing f i r i n g system of the 
automobile eng ine . 
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©oil wire running to the distributor cap. By this method 

each bulb will light up in the same sequence as each spark 

plug fires as the engine is rotated. 
f i 

Figure I*, is a view of the eut-away engine with the head 

removed. An angle out of any piston will sfaow the wrist pin 

action as the engine is rotated* Figure 1}. also shows a 

cut-away of the exhaust valve and exhaust valve chamber. 

Figure $ is a close-up view of the harmonic balancer 

and the timing chain cover made possible by using a cut-

away. This cut-away shows the construction and relation-

ship of this part to the power system. Figure $ also shows 

the timing chain cover cut-away and permits a good view of 

the timing marks and gear ratio. 

The principles of the camshaft load valve tappets may 

be more easily explained by a cut-amy similar to the one 

shown la Figure 6. The oil pump pxdnelple way be clearly 

and easily seen by r eplacing the metal cover plat® with 

clear plastic. This too may be seen in Figure 6. 

Instructional Aids Pertaining to the Power 
Train of the Automobile 

The tapper half of the clutch housing may be removed, as 

illustrated in Figure 7# thus permitting a view of the clutch 

aystea# The clutch pressure plate has a section removed to 

show better the principle of the pressure plate against the 

eluteh disc. Linkage may be connected to the clutch fork, 
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F i g , i j . . - - I l l u s t r a t i o n of p i s t o n s and exhaus t v a l v e chamber 
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F i g • 
c h a i n cover . 

• I l l u s t r a t i o n of harmonic b a l a n c e r and t i m i n g 
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P i g . 6 . — I l l u s t r a t i o n showing s u g g e s t e d cu t t o expose 
t h e engine cam s h a f t and v a l v e t a p p e t s . 
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Pig. 7»—Illustration showing clutch system and trans-
mission. 
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ti shorn in Figure 7 to demonstrate better the clutch sys-

tem. Figure T also shows a i&ew of the transmission cut-

away. Pro® the out made on this transmission, all gear 

positions may he easily seen. 

A cut-away illustrating the differential as shorn in 

Figure 8 is convenient and occupies little classroom space. 

The entire top section of the differential housing and 

oarrier assembly was removed to permit better visibility 

of the differential and to Aow its principles. A section 

of the wheel bearing housing was also removed to further 

Hie understanding of the differential. 

Instructional Aids Pertaining to the Cooling 
System of the Automobile 

The flow of the coolent through the various units of 

the oooling system raay be readily seen by using a eut-away 

as shown in Figure 9* which is a eut-away illustration of 

the radiator. A eut-away water pump is shown in Figure 10. 

This cut-away gives an excellent view of the water purap 

propeller. The engine cooling system is further illustrated 

in Figure 11. The ©oolent travel in th® engine head may be 

seen by dividing the head in three sections and elevating 

the sections at various angles and heights. The engine 

block cooling circulation, as shorn in Figure 11, includes 

an end view of the water distribution tube, cylinder wii l# 

and valve port eooling circulation. 
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Pig, 8.—Illustration showing differential parts 
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P ig . 9 . — I l l u s t r a t i o n of automobile r a d i a t o r 
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Pig, 10.—Illustration of engine water pump 
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P i g . X I . — I l l u s t r a t i o n of eng ine c o o l i n g sys t em 
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I n s t r u c t i o n a l Aids P e r t a i n i n g to t h e Fue l 
Systew of t he Automobile 

The f u e l system, a s shown i n Figure 12, includes a 

cut-away view of t h e c a r b u r e t o r and a i r Gleaner , The ca r -

b u r e t o r was c u t , with ttoe purpose i n mind of i n t r o d u c i n g a 

liquid in t h e c a r b u r e t o r body and the reby have a b e t t e r 

demonstration of the a c t u a l How and mix tu re principles of 

the c a r b u r e t o r . Also shown i n F igure 12, t h e f u e l pump 

has a v e r t i c a l c u t so a s t o show t h e f teel pump diaphragm 

and dlaphra®» r e t u r n s p r i n g s . 

Ins truc t iona l Aids Pertaining to the E l e c t r i c a l 
System of the Autostobile 

The e l e c t r i c a l system includes t h e s t a r t e r , generator, 

col 1* and d i s t r i b u t o r . F igu re 13 Includes a view of a out-

away c o i l # s t a r t e r , ®ad s t a r t e r s w i t c h . A out-away genera-

t o r and distributor a r e i l l u s t r a t e d i n Figure llj., The 

cut-away d i s t r i b u t o r as shown i n F igu re s 14 and 1$ em-

phas ize t h e vacuum spark advance u n i t and condenser , These 

©mta, a s ahown im t h e va r ious f i g u r e s , a r e only sugges ted , 

although the cuts shown in Figures 13, li*, and 1$ will «jc-

poso a l l woiking p a r t s of fee e l e c t r i c a l system idthout 

requiring rtooval o r dlsaantling of t h e s e u n i t s . 



138 

i 

1 

Fig# 12.—Illus trat ion of engine fuel system 
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J 
Pig. 13•—Illustration of engine starting system 
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Fig* l i j . . — I l l u s t r a t i o n of engine d i s t r i b u t o r arxl 
g e n e r a t o r . 
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F i g . 1 5 • — I l l u s t r a t l o n of complete engine e l e c t r i c a l 
sys t em. 
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In fo rma t ion Concerning Suggested Equipment and 
Method of Attaching am Electric Motor 

t o Rotate the Cttt-&vagr Aid 

On© ©f t h e most coramon type of motor® a v a i l a b l e t h a t 

could be used t o power t h e above mentioned cut-away a i d w u l d 

be a one -qua r t e r horse power eleetrlo motor with 1,72$ r e s -

olut ion® p e r minute . F igure 16 i l l u s t r a t e s the i n s t a l l a t i o n 

of t he motor t o the f l y wheel by t&e use of a d i s c a r d e d 

s t a r t e r engaging g e a r f ro® the same type of s t a r t e r as used 

on t h e engine . 

Sources of u n i t s a v a i l a b l e f o r reproducing the o u t -

away men t i m e d above a r e numerous. The Plymouth D iv i s ion 

of t&e Chrys le r Corpora t ion f i n d s i t necessa ry sometimes 
1 

t o r e p l a c e a complete engine , t r an smi s s ion , and d i f f e r e n -

t i a l assmnblles during the warranty period of new auto-

mobiles because o f s am& minor d e f e c t . By w r i t i n g t he 

Plymouth Division, a school will be plaeed on a list for 

va r ious u n i t s t h a t a r e r ep l aced by t h e f a c t o r y d e a l e r i n 

t h e surrounding school vicinity. These various units are 

supplied f r e e of cost to schools for instructional purposes.1 

A s i m i l a r program h a s been offered by Pont lac Motor 

D iv i s i on of General Motors . The f o l l o w i n g u n i t s may be 

purchased f o r i n s t r u c t i o n a l purposes : sa lvage engine a s -

sembly in t h e s i x c y l i n d e r model may be purchased for #90, 

m o n t h 7* B ? e « a e r , Se rv i ce Department, P ly -
mouth Division, Chrysler Coxporation, Detroit, Michigan. 
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Pig. l6.—Illustration of electric motor installation 
on instructional aid. 
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fftA -Hi# eigxt oyUnder engine for $100* Differentials are 

priced at #1$ each, sad transmissions are obtainable for 

|63,20 for the synchrciBesh vfclch are newj rebuilt hydra-

matic traaaaisslons may be purchased for #100 each. Other 

training aids available frcei Pontiac Motor Division e®-

earn power steering. The starring gear cost® |?5 and Hie 

pump foi? power steering is priced at #25. These engine 
f 

units available from Pontiac have failed to pass inspection 

for one reason or an other and could not be used in regular 

production, bat they are suitable for use in the classroom. 

The engine units are complete with. starter* generator* 

distributer, spark plugs, spark ping wires, eoil, fuel 

pump, carburetor, orankcase inlet and outlet, fan, water 

pump, and clutch.^ 

A third soure® of instructional aids suitable for de-

veloping cut-away aids and available to instructors through-

out the country is a discarded automobile which may be 

obtained at a nominal cost. From this source an instruc-

tional aid covering all phases of the automobile may be 

developed. 

Suggestions for the development of an instructional 

aid in the form of a cut-away have been presented in Mils 

chapter. The suggestions offered were made considering 

%etter from B« R. Sweeney, Service Department, Pontiac 
Motor Division, General Motors Corporation, Pontiac U , 
Michigan. 
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the amount of time, money, and equipment avai lable f o r 

developing such an aid on the par t of the i n s t r u c t o r of 

autoraobi 1© mochani m , Various other sources of instruc-

t iona l aids were presented* and fro® any one of these 

sources* a cut -away a id similar to the aid presented in 

th i s chapter could b® developed. 
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Summary 

The youth of this nation kave a desire to leam more 

about the principles of automotive equipment, and in order 

to satisfy this need more courses in automobile mechanics 

are being tni#it as a part of the secondary school curriculum* 

To stimulate the learning process* Instructional aids have 

proved to be valuable tools of instruction and are cur-

rently used in many subject matter areas. 

Several studies were reviewed in Ohapter I. These 

studies had an Important bearing on this evaluation and 

the development of instructional aids. Included in one 

study were suitable phases of automobile mechanics instruc-

tion suggested for the secondary school level. Another 

study approached adequate methods of presenting Industrial 

arts subjects by use of visual aids, The third study eon-
i 

ceras the development of instructional aids for elementary 

electricity in industrial arts. 

To satisfy the needs of this study, Chapter II contains 

a treatment of several suggested courses of study that have 
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been developed f o r automobile mechanics at the secondary 

school level. I t was found l a this stu<*y t h a t units of 

l e a rn ing have boon developed and recommended to be used i n 

t he teaching of automobile mechanics a t the secondary l e v e l 

i n Texas* 

l a o rder t o eva lua te the i n s t r u c t i o n a l a i d s p resen ted 

In t h i s s tudy i t was necessary to develop c r i t e r i a t h a t 

could bo used t o arrivo at the valine or probable va lue of 

commercial I n s t r u c t i o n a l a id s a v a i l a b l e f o r use i n t each-

ing automobile mechanics. Chapter I I I M s a l i s t of the 

c r i t e r i a t h a t were used i n the eva lua t ion of the a ids p r e -

sented i n t h i s study. 

SoBfi 290 d i f f e r e n t p ieces of m a t e r i a l were secured from 

manufacturers of automotive equipment and s tud ied t o d e t e r -

mine i f they could be used i n teaching automobile mechanics. 

In Chapter I f t hey were p resen ted and evaluated t o determine 
1 , t 

their use or probable use a s instructional a i d s f o r au to -

mobile mechanics* 

After studying the various instructional aids avail-

able, i t was apparent t h a t add i t i ona l instructional a ids 

eould be developed by an i n s t r u c t o r of automobile mechanics. 

Included i n Chapter V a r e s ix t een i l l u s t r a t i o n s d e s c r i b i n g 

the aanner i n which cut-away a ids f o r automobile mechanics 

could be developed by a t e ache r . These a ids were developed 
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vith consideration given as to the amount of funds available 

and the type of equipment t2iat Bay be found la th® average 

industrial arts shop. 

Conclusions 

Th© following conclusions formulated as a result 

of the study: 

1. A timely unit of learning for automobile mechanics 

has been prepared and recommended for use in tiie secondary 

schools of Texas. 

2. Instructional aids from commercial sources are 

available to teachers of automobile mechanics and most 

of the aids are free of cost. 

3* Instructional ©ut-away aids may be developed at 

a nominal eost for use in teaching the p r inc ip les of the 

modem motor car# 

Re® emendations 

Based upon the results of this study, the following 

recommendations are si&des 

1. That a study be made as to the effect iveness of 

commercial aids and those developed by instructors in 

teaching automobile mechanics. 

2. that a study be made of other types of commercial 

aids that could be sat i s factor i ly used for automobile 

mechanics. 
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3 , That teachers be made more aware of the eautercial 

instructional aids that are available f o r use I n teaching 

automobile mechanics. 

If. That a study be made concerning the development of 

additional a i d s f o r automobile mechanics. 
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List of Sources fro® Which Instructional Aids May Be 
Obtained for Us© la Teaching Automobile Mechanics 

A. Schrader's Son 
Manager, Dealer Sales 
If70 Vanderbllt Avenue 
Brooklyn IT. Sow York 

! r 

Brochures Available from the Above Source: 

McCore»s Balancing Tricks, 1953 
low to Use the Compare tire Air Loss Systsn, 1953 
How to Certify Accuracy In All of Air Service Equipment, 1953 
Mhftt Makes a Steady Customer Steady, 1953 
Passenger Car Applicati on, 19^7 
Bvery Tire Heeds a lew Tube, 1953 

AC Spark Plug Division 
General Motors Coxy oration 
Director of Public Relations 
Flint* Michigan 

Service Manuals Available from the Above Source: 

AC Fuel Poops, 1953 
Spark Plug Manual, 1953 

American Petroleum Institute 
Oil Industry Information Committee 
50 West 50th Street 
Mew York, Mew York 

A Brochure Available from the Above Sources 

Oil Serves Xou 

American Society for Testing Materials 
1916 Race Street 
Philadelphia 3, Pennsylvania 

A Brochure Available from the Above Source: 

Selection and Use of Engine Antifreezes, August, 1952 

150 
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Bear Manufacturing Company 
Director of Public Relations 
Roek Island, Illinois 

A Serv ice Km m l Available from the Above Sources 

Bear Heavy Duty Wheel and S tee r ing Alignment Manual 

Charts Available from the Above Source: 

Official Standards (Wheel Alignment), 1951 
fhe Wheel Alignment of Tour Car—lhat It la and How It Works 
Tires Must Run Truly and Smoothly, Kay, 1%2 

! I 
Chrysler Corporat ion 
Plymouth Divi s i cm 
Serviea Department 
633k Lynch Soad 
Detroit 31> Michigan 

f- ! 

(All m a t e r i a l s from Chrysler a r e a v a i l a b l e in a Technical 
L i t e r a t u r e Kit, which is f r e e to i n s t r u c t o r s of automobile 
mechanics from the Plymouth D iv i s ion . ) 

Shop Km m i s Available from the Above Sources 

Chrysler Shop Manual, Models C<>1» C52, C$3 » C54, and C$5 
Chrysler Preliminary Shop Manual, 1953 
Parts List for Chrysler Automobiles* 1952 
DeSoto Shop Manual, Kodels S13y Slif, and Sl$ 
DeSoto m m Kawoal, Models Sll, S13# and Sl| 
DeSoto Shop Manual, Model SIT, 1953 
Dodge Shop Manual, Models Dl*6. d44, Dltf, and Dl$ 
Plymouth Shop Manual, Models 4-6-53 

Miscellaneous Serv ice Manuals Avai lab le from t&e Above Source: 

fhe NewPlymouth, 1953 
Informat ion about t h e Sew DeSoto, 1953 
What You Should Know about t h e Hew Dodge, Models D33 and 2>3l|. 
Informat ion about t h e Mew DeSoto 
Facts about the Hew Chrysler* Code C-39 
Chrys le r Industrial Engines, 1953 
The Mew Chrysler, 1953t Code C-I|5 
Plymouth Hy-Driv© Service Manual, 1953 
Fuel Economy t h r o n g Planned Driving, 19^9 
Body and Sheet Metal Reference list, I9L9 
Lubrication, 1950, Vol. 3* Mo. $ 
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Brake Shoe Adjustment, Vol. 3» *©• & 
gauges, 1950, Vol. 3* *<>• 7 « 
Convertible Tops, 1950f Vol. 3* 
Unusual Cases, 195p» Vol. 3# »©• 9 
All in a Day*s Work# 1950* y°1# 3» °* 1 

Fixin* Pacts* Vol. 3# »©• « . % ^ 
Ignition System Servicing, 1950# Vol. 3# »©• ** 
Hydrsulle tran»lMl« Uaintwane., Vol. It, *o. 1 
A Close I*ook at the $X'e, Vol. if# »©* 3 
Windshield Service, Vol. k, lo. 4 
Windshield Winers, Vol. h» »«• ? 
The Paint Story# Vol. 4# *0. o 
Automotive Radio Service, Vol. k,Ho.B 
Fire Power Ingihe Facts# Vol. 4* «©• ® , - Q 
Fire Power Carburetor Adjustments, Vol. Mo: 9 
Chrysler V-8 Engine Distributor, Vol. %, Ho. 10 
Bo<3y Service Adjustments, Vol. 4, *0. 11 . 
Transmission, Brakes and Shook Absorbers, Vol. 4# So« 1 2 
S w M w V w t Vol. 5, «o. 1 
Hydraulic Power Steering, Vol. 5, Jo. ̂  
Hydraulic Power Steering, Vol. 5# •©. 3 
Servicing Tips, Vol. 5, *0. 4 c ^ 
Automatic Overdrive (Operation),V°l. 5» *0. 5 
Automatic Overdrive (Maintenance), Vol. 5* »©• 7 
Automatic Overdrive (Controls), Vol. 5, «o. 6 
Universal Joints and Propeller Shafts, Vol. 5# »o. 8 
Fluid Torque Drive, Vol. 5, lo.J? ^ _ i n 
Up-to-the-minute Service 5* 5°* ,, 
The led la» V-li^t Engine, 1952, Vol. 5# *©. 11 
Windshield and Rear Window Se^lce, 1950,Vol.5, Ho.12 
Hydraulic Tappets—Battery Performance, Session 04, I9>i# 

The Stoiy of Combustion, Session 65» |953» Vol. 6, Mo. 5 
The Plymouth Hy-Drive, 1953* Session 06 

Brochures Available from the Above Sources 

T & S f J T & ' A * Hotor Plant 

US***?>-
u £ £ ! o f l ^ r i ^ o Hav. B««n Suooo.aful in th. 
Retail Automobile Business 

Some Facts about the Chrysler Corporation 
The Years of Progress (Chrysler) 
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Charts Available from the Above Source: 
I 

Plymouth Lubrication 
Dodge Lubrication, D- i£ , D-i*2 
Chrysler Lubrication, C-l|5, C-i^6, C-ij.7 
Hydraulic Tappets V-8 Engines, Sess ion So . 61f 
Hydraulical ly Operated Transmission and Internal Expanding 

Parking Brake, Vol . it* So. 1 
Tech Sez» Vol . 2}., So. 2 
I n t e g r a l type Automatic Choke, Vol. 4 , Ho. 1 
Oriflow Shock Absorbers, Vol. I*, So . 3 
Hydraulical ly Operated Transmission, Vol. 4 , Mo. 3 
19$1 Windshield S e a l s , Vol . if. Ho. 4 
Windshield Vipers , Vol. if, So . $ 
Coramon Pa in t Conditions, Vol. 4 , Ho. 6 
Take Care of Tour Car, Vol. 1|, So . 6 
Radio F i r s t Aid, Vol . i t , So. 7 
Chrys l e r Fir© Power V-8 Engine, Vol . k , Ho. 8 , Char t 1 
Chrys le r Fire Power V-8 Engine, Vol . 4 , So. 8 , Chart 2 
Chrys le r V-8 Firepower Engine Carburetor Adjustments , 

Vol. i | , So. 9 
Chrys le r Firepower Engine Dis tr ibutor , Vol. i|., So . 10 
Body S e r v i c e , Vol. 2j., So. 11 
Fluid-Torque Drive, Vol . !>, So. 1 
Torque Conver ter Oil Plow, Vol. $ , So. 1 
Hydraulic Power S t e e r i n g , Vol. 5 , So. 2 , Chart 1 
Hydraulic Power Steer ing , Vol . 5 , Bo. 2 , Chart 2 
Hydraul ic Power S t e e r i n g , Vol . $ , So. 2 , Chart 3 
Hydraulic Power S t e e r i n g , Vol . S>» So. 3# Chart 1 
Hydraulic Power S teer ing , Vol . § , So. 3 , Chart 2 
Windshield Wiper Motors and Linkage; Fol low-through S t a r t e r 

Drive; Clutch Disc; V-8 Sngiae Manifold Heat C o n t r o l , 
Vol. 5 , So. h 

Automatic Overdrive, Vol. $ , So . 5 
Automatic Overdr ive , Vol. $ , So . 6 
Automatic Overdrive, Vol . 5» So. 7 
P r o p e l l e r ShSjft and Unive r sa l J o i n t s , Vol . $ , Bo. 8 
Engine Torque Conver te r , Vol. 5# So. 9 
V-8 Engine Lubrication System, Vol. 5 , So . 11 
1953 Windshield Construction, Vol. $ , So . 12 
1953 Quarter Pane l s , Chart So. 2 , Vol, 6 , So. 1 , Sess ion 6 l 
Oi l and d reaae Sea l Types, Sess ion 62, Vol . 6 , So . 2 
Conventional Steering Gear Alignment Adjustments, Chart 2 , 

Sess ion 63* Vol. 6, So . 3 
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Champion Spark Plug Company 
Sales Promotion Manager 
Toledo t, Ohio 

3ervice Manuals Available from the Above Sources 

Spark Plugs, 1952 

Spark Plug Engineering Manual, 3d Edition, 1953 

A Brochure Available from the Above Source: 

fhe Spark Plug Is Your Thenaometer of Engine Performance, 1951 
Defiance Spark Plug Company 
Toledo, Ohio 

A Service Manual Available from Hie Above Sources 

Defiance Spark Plugs—Supplement Ho. 53 

Ethyl Corporation 
Southern Region, National Bank of Tulsa Building 
Tulsa 3* Oklahoma 

Service Manuals Available frcn the Above Sources 

Brief Passenger Car Data, 1953 
Ethyl Technical Motes, 1§53 

Brochures Available from the Above Source; 

Praotieal Pointers on Engine Maintenance, 1950 
A Good Valve Job Pays, 53 

Ford Motor Company 
Manager, Educational Relations Department 
3000 Schaefer Road 
Dearborn, Michigan 

Service Manuals Available fro® toe Above Source: 

Ford Service Specifications, 1953 
1953 Ford Owner's Manual 

Brochures Available from the Above Source: 

Deft Driving, 1952 
The Human Bridge, 1953 



Charts Available from the Above Source: 

Mercomatlc franaaissicxi 
1953 Ford Lubric at ion 
1952 Mercury Lubrication 
1952 Lincoln Lubrioation 

Friction Materials Standards Institute, loss. 
370 Lexington Avenue 
Sew fork 17# Hew joxfe 

A Service Has m l Available fjpara the Above Source: 

1953 Automotive Brake Lining and Clutch Facing Data Book 

0atic® Corporation 
Sales Servi ce Manager 
Automotive Divi si on 
228 North LaSalle Street 
Chicago 1, Illinois 

Service Manuals Available from the Above Source; 

1953 Suggested List Prices Pom So. LP-53 
1953 Revised Condensed Specifications Catalog 

A Chart Available from the Above Source; 

Can Xou Stop Safely, Form Ho. A81*0, 1939 

General Motors Corporation 
Educational Service 
Department of Public Relations 
30bk West Gray Boulevard 
Detroit 2, Michigan 

Brochures Available from the Above Source: 

How the Wheels levelve (Engine Principles), 1952 
Power Goes to Work, ig%5 
A Power Primer, I9I& 
Chemistry and Wheels, 1950 
Electricity and Wheels, 1939 
Optics and Wheels, I9I4X) 
Good Housekeeping in your Car 
Opportunities in the Automotive Business, 1953 
ABC*s of Hand fools, 19^5 
Metallurgy and theels, 1950 
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Charts Available from the Above Source: 

Automobile Chassis, 1940 
Steering Systems, I9I4.O 
Brake Systems, 19^0 
Four-stroke Cycle and Flame travel# 1939 
Three-speed Gear Transmission. 191$. 
Rear Axle Assembly 
Automobile Fuel System 
Automobile Ignition System 
Body Construction 
Diesel Cycle Diagram 
Engine Types 
Cylinders and Paddle Wheels 
Engine Efficiency 
Prom Start to Finished Automobile 
Automobile Progress 
Automobile Stuping Distances for Different load Conditions 
9*000*000 J«fes (in the Automobile Industry) 

The Goodyear Tire and Rubber Company, Ine« 
Service Department 
Akron 16, Ohio 

A Brochure Available from the Above Sources 

The Stoiy of the Tire, 1953 

Hudson Motor Car Company 
Technical Service Department 
Detroit 15# Michigan 

Service Manuals Available fros the Above Source; 

Hudson Shop Manual, 1952* price #2 
Hudson Shop Manual, 1953# price #1 
Hudson Body Service Manual, Models lj.80-lj.90, Series, 

price 75^ 
Hudson Hydra-m atie Transmission Service Manual, price fl 
Body Service Manual, 1950-1951 Supplement 

International Harvester Company, Inc. 
606 South Michigan Avenue 
Chicago, Illinois 

Charts Available from the Above Source: 

Four Stroke Cycle 
Insure Tour Engine's Life 
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Johns-Manvllle 
Industrial Products Division 
31X5 Blodgett Avenue 
Houston 1, Texas 

Service Manuals Available from the Above Sources 

1951 Brake'R®liner»s Manual, Eleventh Edition 
Guide to Better Automotive RefintsMng, 1951# prim 35# 

?h@ M&rtiri-Senour Company 
Autoraotl ve Divl si on 
Automotive Sales Promotion Manager 
2520 Quarry Street 
Chicago 0# Illinois 

Service Manuals Available from, the Above Source: 

The Hot Lacquer or Enamel Issue, 1951# Sales Service 
Bulletin Ho. 1 

Refinlshiag Undercoats, 1950 

Charts Available from the Above Source: 

Strike a Match in Faded Automobile Colors, 1950 

national Carbon Company 
1511 Biyan Street 
Dallas 1, Texas 

Charts Available from the Above Source: 

Capacities of Cooling Systems, 19^2-1953 
The Automobile Cooling System, 1952 

national Highway Users Conference, Inc. 
Rational Press Building 
Washington 4, D, c. 

A Brochure Available from the Above Souroe: 

Bally Post's Motor Manners, 19^9 

Packard Motor Car Caapany 
Service Prcxaotlon Manager 
1580 East Grand Boulevard 
Detroit 32, Michigan 
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Service Manuals Available from the Above Source: 

Packard Shop Manual* 1952 
Body Manual* Section IV 
m e Hydraulic System of the 1<&8 Convertible 
Packard Power Steer ing, January, 1953 
Chassis, Seetlon VI, l%-9 
Front Suspension, Seetlon 111, 19^9 
Brakes and Eaaamatic, 1952 
The Packard Engine, Section V, 1953 
Clutch, Kleetronatie Clutch, t ransmission and Overdrive, 

Section VII, 1950 
Reconditioning the Rear Axle, Section I I , 1953 
Packard ^-Barrel Carburetor, April, 1953 

Charts Available from the Above Source; 

Paekard Technical Charts , 1953, 26th Ser ies Supplement 
Paekard Technical Charts» 1952, 25th Series Supplesent 

Pontiac Motor Division 
General Motors Corporation 
Service Department 
Pontiac 11, Michigan 

Service Manuals Available from the Above Sources 
* 

Pontiac Shop Manual Supplement, Models 49-51 
Pontiao Shop Manual, 1949-1950 
Hydra-matic Drive Manual, 1952 
S t a r t i ng and Generating System, 1953 
Advanoed E l ec t r i c a l Service, 1953 
Ignition and Tune-up Diagnosis, 1953 
Carburetor, 1953 
Front EM and Steering System, 1950 
Brake System, 1950 
Shop Manual Supplement, 1952, Mo. HS-2i|lj. 
Shop Manual Supplement, 1951, Mo. 12S-233 
Hydra-matic Shop Manual, 1953 

Society of Automotive Engineers, Inc, 
29 West 39th S t ree t 
New York, Mev York 

A Service Manual Available from the Above Sources 

Maintenance of Automotive Engine Cooling Systems 
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The Rubber Manufacturers Assoc! atl on 
1 M Madison Avenue 
Sew fork, Sew York 

A Brochure Available from the Above Sources 

Winning the Battle for More fir® Mileage ©n Passenger Care, 
1953 

9. 3. Department of Commerce 
iational Bureau of Standards 
Washington, D. C. 

A Brochure Available from the Above Source: 

Automotive Antifreezes, N.B.S. Circular 5<>6 

Wagner Electric Corporation 
Sales Promotion Department 
%00 Plymouth Avenue 
Saint Louis ;34# Missouri 

V - ft • 

Service Mmuals Available from the Above Source: 

1953 Brake Maintenance and Adjustment, Form So. HU 3 % 
1950 Hydraulic Brake Fluid Service 
1§52 Brake Maintenance Manual 
1§53 Brake Mai ntenanc© and Adjustment, Foxm Mo* 385 

Willard Storage Battery Company 
Advertising Service Manager 
1220 Huron Boad 
Cleveland 15, Ohio 

Service Manuals Available from the Above Source: 

Willard Cables and Accessories, 1952 
Battery Service Manual* 192*6 
Battery Catalog, 1952 
Catalog Mo. 200, 1953 

A Brochure Available from the Above Source: 

fhe History of the Storage Battery, 19^8, Technical 
Bulletin Mo. 110 
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