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Test Item 18 

Carefully examine the picture of the two insert bearing halves. Which 
of the following conditions will produce a failure of this type? 

I. 

M:.saligned connecting rods 

3. 

Out-of-round bearing housings 

2. 

4. 

"Hour glass" shaped journal on 
the crankshaft 

Oil dilution 
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Test Item 19 

SCOPE PATTERN 

Observation: Dwell line overlap 

What would cause the above scope pattern? 

I. A cracked distributor cap 

2. Burned contact puints 

3. A worn breaker cam 

4. A burned spark plu'3 



I. 

Typical tapered 
roller bearing 
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Test Item 20 

What is the correct procedure for checking a tapered-roller 
front wheel bearing? 

SOLVENT 

Thoroughly clean the bearing 
and examine the rollers. 

\ 

Thoroughly clean the bearing, 
spin it with compressed air, 
checking for any roughness 
as it rotates. 

2. 

4. 

Thoroughly clean the bearing 
and use backlighting to 
examine the race. 

Thoroughly clean the bearing 
and carefully check the tit 
of the cup in the cone. 



I. 
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Test Item 21 

~ASTIC 

How is the engine main bearing clearance checked? 

Place gauging plastic b~twuen 
insert bearing and engine 
block. Install crankshaft, 
bearing cap and torque to 

ENGINE BLOCK specifications. Remove aU 
parts and measure gauging 

1.-_-- PLASTIGAUGE plastic spread wi th gauge. 

Place gauging plastic between 
crankshaft and insert bearing. 
Install crankshaft using oil 
and a rotating motion. 
Install bearing cap and 
torque to specifications. 
Remove all parts and measure 
gauging plastic spread with 
gauge. 

Place gauging plastic between 
crankshaft and insert bearing. 
Install crankshaft dry and do 
not rotate. Install bearing 
cap and torque to specifications. 
Remove all parts and measure 
gauging plastic spread with 
gauge. 

Place gauging plastic on top 
of the installed crankshaft. 
Carefully place bearing cap 
into position and torque to 
proper specifications. 
Remove all parts and measure 
gauging plastic spread with 
tht' gauge. 



I. 

2. 

3. 

4. 
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Test Item 22 

Rod bearing 
journal specifications 

2.376/2.37'4 

o 
24 

t-+T'M.,..n.,h+r+r+4F--- 23 
22 
21 III 

Ai] four connecting rod journals indicate the reading shown on th~ 
wicrometer. Which of the following procedures should be followed? 

TRASH 
Discard the crankshaft 

Regrind the crankshaft to .020 
undersize and use the proper 
bearings 

Thoroughly clean the crankshaft 
and use "as is" with a set of 
.001 bearings 

Thoroughly clean the crankshaft 
and lwe standard bearings 
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Test Item 23 

Carefully examine the picture of the connecting rod bearing halves. 
Which of the following conditions will produce a failure of this 
type? 

I. 

2. 

3. ~1 
~. 

4. 

Oil pump failure 

Oil gallery plugs left out 
during major overhaul 

Neither (1) or (2) above 

Both (1) and (2) above 
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Test Item 24 

Observation: 
Vacuum gauge needle 
exhibits a continuous 
floating or 
oscillating motion 

Which of the following is the most likely cause of this vacuum 
gauge indication? 

I. Ignition timing too high 

3. Piston rings stuck 

2. Air/fuel mixture 
too rich 

CARBURETOR 

I 
\\ 

4, Valves sticking 



I. 

3. 
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Test Item 25 

Using the telescoping small hole gauge, two exhaust valve guides 
show varying wear (from .006 to .008 oversize). Since these are 
non-replaceable (integral guides, which of the indicated 
corrective measures should followed? 

TRASH 

Discard the cylinder head 

2. 

Knurlize the guide and 
ream it to accept the 
original sized valve 
stems 

4. ~ Both (2) and 
(3) above 

Ream the two guides and install 
new valves with the proper 
oversize stem 



3. 
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Test Item 26 

Typical piston as 
removed from an 
engine during a 
major overhaul 

Examine the above piston carefully paying particular attention to 
the wear pattern evident. Which of the conditions results in this 
type of wear? 

Tapered cylinders 
resulting from 
extensive we ar 

2. 

4. 

Bent or 
distorted 
connecting 
rod 

Worn 
connecting rod 
bearing housing 
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APPENDIX D 

• CENTENNIAL 

COLLEGE OF EDUCATION 

VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY 

'BIQcksburg. Vir,i1lUl 2406J 

VOCATIONAL EDOCATION EVALUJ\T10K PROJlh,:7 

November 15, 1973 

Dear 

An attempt is being made as one facet of the Vocational Education Evaluation 
Project to develop a paper and pencil test which will measure performance ability 
in trade and industrial education to the same degree as the usual performance 
test. lhe study ;s presently confined to the area of automotive mechanics and 
the classes in have been 
selected as one of four such groups which I would like to have participate in the 
study. 

The study will involve the use of a performance test, and a single paper and 
pencil test. The performance test will be administered by the class instructor 
as he covers each area ;n question so that little, if any, additional time and 
inconvenience will be involved. The paper and pencil test will be brought to the 
school and administered during a portion of one regular class period ;n the latter 
part of April which will conclude the involvement of this school. 

No data collected and reported will be identified with individual students 
or schools. Furthermore, no comparison between schools, instructors, or students 
win be made since this is not a part of the study nor is it of any interest to 
the project. The sole objective is to obtain a correlation between the performance 
and the paper and pencil test in order to determine the direction of future 
investigation. 

Enclosed for your convenience is a response form with space provided for com­
ments or questions and a stamped return envelope. Also included is a folder 
describing various aspects of the overall project which, if you have not already 
seen, may be of interest. Your cooperation and that of the school personnel 
involved will be greatly appreciated and provide valuable information that is 

ble to obtain through other channels. 

Sincerely, 

W. R. Williams 

WRW:dfw 

Enclosures 
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APPENDIX D CONTINUED 

RESPONSE FORM 

Please check one of the following and feel free to make comments or raise 
questions concerning any phase of this study or the evaluation project. 

The proposed study meets with my approval. 

The proposed study does not meet with my approval because: 

Comments: 

Schoo 1 0; vis i on : ___________ _ 
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APPENDIX E 
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THE DEVELOPMENT AND VALIDATION 

OF A PAPER AND PENCIL ACHIEVEMENT 

TEST IN AUTOMOTIVE MECHANICS 

by 

William Randolph Williams 

(ABSTRACT) 

The purpose of this study was to develop and validate a paper and 

pencil automotive mechanics achievement test and determine the feasi­

bility of measuring the competence of mechanics using this instrument 

rather than the traditional performance test. It involved: 1) the 

selection of a number of accepted performance task items agreed upon 

by a jury of experts as valid for testing automotive mechanics students; 

2) the formulation of each accepted performance task into a paper and 

pencil test item; and 3) obtaining a correlation between the two like 

tests of at least .71 corrected for attenuation. 

Following the construction of the 26 item performance test and 

construction of the like 26 item paper and pencil test a pilot study 

was conducted with a total of 25 Automotive Mechanics II students taking 

the paper and pencil test. These data were collected and subjected to 

item analysis for the purpose of ranking the test items from those items 

answered most easily to those answered with most difficulty. Both tests 

were then arranged in this order. 



successful completion of the items included on the paper and 

pencil test developed for this study. 

7. Regardless of the degree of success achieved by the individual 

students on the paper and pencil test, no on-the-job success 

can be predicted as a result of this study. 

8. As a result of the rc obtained in this study it is highly 

feasible to continue investigation concerning the development 

of an expanded paper and pencil test for automotive mechanics. 




