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- ° ABSTRACT .,
Title of Project: | Occupational Education Articulation Program:
Antomotive Mechanics’
Project Coordinator: Wm. Edward Henderson, Jr.
Contracting Agency: The School District of Greenville County

P 0. Box 2848
301 Camperdown Way

. - . Greenville, S.C.» 29602 ° .o R
_Program Period: March 1, 1982, thirough February 28, 1983
s PﬁRPOSE.ef To develop a continuous line of wvocational training in
.similar Automotive Mechanics programs so that students -

mav*ctntinue their education at the secondary and post-
~secondary levels without loss, of time or waste of effort
in repeating tasksthat havesbeen,mastered previously.

‘. : ) To provide a system where teachers can cooperate ef-
fectively in providing a continuous occupational develop-
ment program where the level and type of training that
leads to entry-level employment skills will be clear to

- students, teachers, other educators, and employers.'“

METHOD: Automotive Mechanics teacher representatives from four
secondary level vocational centers of The School District
of Greenville County and post=-secondary level Automotive
Mechanics teacher representatives from the Industrial
Division, Greenville Technical College were brought ,

" together in task force committee meetings and workshops v
to survey very.similar vocational courses of training to’-
identify possible. .overlap or gaps as students continued
Automotive Mechanics’ training from the secondary level to
the post-secondary level. In additior, there was interest

. in lateral articulation of similar programs at the secondary"
level. 4An articulated, performance-based (competency-based)
instruction objectives guide was developed by the Auto-
motive Mechanics Task Force Committee to facilitate
articulation.. By the task analysis process, the Task
Force Committee on Automotive Mechanics, identified the
essential competencies for Automotive Mechanics for a
o ~ - student to continue training‘or for initial entry into
’ } ) the labor market. in an Automotive Mechanic§ related field. . _
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Major objectives for competency were stated, performances
to obtain the objectives were identified and placed -in. *
sequentiul order, instruction time was estimated, and
performance standards were stated. Finally, outcome-
réferenced (criterion-referenced) measures of competency
were' developed as a guide in articulating.

As a result of this project, -the Articulatéd, Performance-
based Instruction Objectives Guide for Automotive Mechanics,

was developed. This articulation guide,.however, is not

a final product since it must be field. trial tested and.
revised. 'Modifications and ittprovements to the Guide are
expected since the process of educdtion must be continually

- reviewed to emsure.that objectiVes are valid and are

being met as best they can be met under given conditions.

A Policies and Procedures Guide was developed to aid = .
articulation activities im an earlier phase of the project
and were used to direct articulation activities.

Two workshop guides, developed during the earlier phase
of' the project were used co assist task force committee
participants in writing performance-based objectives,
performance actions to reach the objectives, performance
standards, and outcome-referenced tests.

o

These guides contain how-to-do-it sections distributed to

teacher participants. The workshop guides and the Policies
‘and Procedures Guide were revised during this phase of

the articulation program.
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Replace Flasher Units « « « .
Adjust Backup bight Switches.
Adjust HeadXfghts 4 « « V o .
Set Ignition Timing ¢ & o &
Replace Alternators . . LI

. Replace Starterse « « o+ « o
‘ ) Replace ‘Starter Solenoid. .
epair Altemato;s. « o o o o @ .
Analyze Malfunctions in the Cranking System ., .
Replace and Adjust DiStributors « + :ete o o o &
. . Repair or Replace Switchese « « & % & o o o o @
< Repair Windshield Wiper Mechaaisms and Controls"
' Repair or Replace Fuse Box Assembly « « o o o o
' Replace Chasis and Underhood Wiring + « o « o &
_{%& and Rewire Dash Unitse « o o o o o o o o e
W81yze Cause or Electrical Malfunetion + « .+ &
) Replace Ignition Switch and Resistor. « « o« o« o« o &
Evaluate Alternator, Gemerator; and Regulator Output.
Repair or Replace Charging System Regulator . « « o «
- Analyze or Adjust Engine Performance Using
EngineAna‘yzerooooqoooooooooooo
Strobe Distributor and Modify/Correct Advance Curves.
Inspect Secondary ‘'ircuit Lead Wires, Distributor Cap,
and Rotor, anu Measure Secondary Wire Resistance’
Inspect Ignition Switch, Resistor, Wiring, and
Ceil or the Primary Circuit. LN I I SRR
Replaée COil of the Prmry Clrcult o o« o o ¢ o o & o
.Locate and- Repair Shorts and Open Circuits in Wiring
Test and Repair Traidsistor Ignition Systems . . . .
Inspeét Points and Condenser of Primary Circuit .
. ‘Replace Points and Condenser (Tune=up)e + o o o o
. ngrhaul Distributore o« o o ¢ o o @ e o o o o o o
SN Perform Complete Engine Ture~up « o o o o o o o
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+Unit 8.0~A Task LiStings « « « o« o « o o« o & S e e e e
o Unit 8.0-A -Drive Traile o « o o« «'v o o o o o o o o o &
s ~ ° Check Fluid Levels in Standard Transmission . . . .
‘ . Check Fluid Levels in Automatic Transmission and
s " 777 Fil1 to Proper Level.. . . N R R T T TS
Select Fluids for Proper Applicaxion (Lubricate). .
Inspect Universal Joints for Wear or Damage . . . .
Lubricate U-joints. « « o o ¢ ¢ o s ¢ s o s ¢ o o &
\Eubricate Speedometer Cable Drive Gear and Housing.

- Unit 8 O-B TaSk LiStingS e o o & o o s 5 6 s e e e s e o

Repair and Replace Slip-Joints, U-Joints. .
Repair, Replace, or Adjust Front Drive Axle

Assemblies « ¢ o ¢ ¢ e ¢ 4 0 4 0w 6 o o 0 e
Replace Manual Transmission Rear Seal, Gasket, and

.
o e
.
-

Remove and Replace Clutch, Disc: Pressure Plate,
Release (Throwout) Bearing,. Pilot Bearing
(Bushing), and Adjust External Shaft
Linkage on Manual Transmission « « « « « « o .

Replace Transmission Mounts « « o + o o « « o &

Test Manual Transmission Operation. . . . .

. Replace Manual Transmission . « o« « « o o &

‘ - Rebuild Manual “Transmission « « « « « .

‘ Replace Rear Axle Shaft, Bearing and Seal .
Replace Pinion Seal . . . . . o e e e e e s
Diagnose Differential Malfunctions. « . « « &

Repair or Replace Differential. « « ¢« «'o ¢ o ¢ o &

Unit 800-C Task Listings * L] L] L] L] L] L] * L] L] L] L] L] [ ] * [ ]

Unit ,800-0 Drive‘ Train. L] L] * L] v: [ ] * [ ] L] C” L] L] L] L] L] L]
Perform Operational Tests on Automatic Transmission

A.djus t COll}mn"T);pe Lin‘(age e o e o e, 8 © o e e o o @

- ’ Adjust' Floor Linkagee « o o« o o o o o o s o o s o

Clean and Visually Inspect Transmission
Diagnose, Replace, or Ad;]ust Modulators
Service Filter: « « ¢ ¢ ¢ o ¢ o0 o o
Replace or Adjust Neutral Safety Switch .« e e
Make Band Adjustments (Internal or External). . .
Remove and Install Automatic Transmission . « . &
-Replace External Seals, Gaskets, and Linés on
Automatic Transmission « « ¢+ o ¢« o ¢ ¢ o s o o
Inspect, Rewove, and Replace Converter. . « « . « .
Overhaul Automatic Transmission « « ¢« &+ o o o o o« &

e o .o o o

Unit 900 TaSk LiStingS ¢ o 8 8 & o 5 8 6 8 8 e e e o e

' * A‘ Unit 9.0 Wheels and Tires = L) L] L] [] L] L] . L] [] L] L] . L] ‘o )
) Remove and Replace Tire, Tube, and Rim Assembly . .
’ . xi
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Unit 8.0-B Drive Traifle.e « ¢ « o 4 o s o o « o % o o o.. 7306

Adjust Clutch ‘0 e o o e o, 9 o \. « b o e, e s © o o o -

Bushing (In Car RepairS) « « v « o« o o o o o o

o o o o o o
e ®o o ® o 9o
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Adjust Linkage From Engine to Automatic Transmigsion
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Repair Flat‘Tireo .‘.~. ¢ e 0 e o o o
Recognize Both Causes and Remédies of

-

) Abnormal Tire Wear - ¢ o 4 & o 5 o 2 0 s e s 0
Peform Front Wheel Bearing Services, Remove, Clean,

.. ___ Lubricate, Replace, and Adjust. ... .
Speed Balance Wheels and Tires. « « « o
Diagnose Tire and Wheel Malfunctions. .

Un%t IOOO-TBSk Listings. ¢ ¢ o o s o o o o 0
Unit 10.0 Steering and Suspension « ¢« ¢ o &
Lubricate Front and Rear Suspension . .
Replacé Belts and ‘Adjust Zension. . ..
Check and Correct Power-Steering System

‘Ingpect Steering Linkage .and Ball-Joints
Replace Tie Rod End (Ball Socket) . « .
Replace Idler AT « o ¢ o o o ¢ o o o &
Remove and Replace Shock Absorberse «

Remove and Replace McPherzon Strut Assembly:

o,
e o

Fluid
Level and Belt Tension . e ea0 ® o o o o

Perform Visual Inspections of Suspension System

Inspect and Service Froat Wheel Rcirings

and Grease Seale « « o ¢ ¢ ¢ ¢ o o

System Problems. + « & LIRCIEC IR RN I

Replace Coil Springs. L I N I I N

® o o ¢ 3 o

Inspect and Diagnose Steering and Front Suspension

Remove and Replace Leaf Springs o o o s & e

Adjust Worm and Sector in Steering Gear + + o .

Repair or Replace Manual Steering Components.
Replace Power Steering Components , o o ¢ o o
Repair Tilt and Telescoping Steering Wheel.

Inspect Front Suspension System « « « .
Rebush King PInS o« ¢ o ¢ ¢ ¢ %o ¢ o o &

Replace Ball=Joints o« o o o o o o o ..

® o & ¢ © ¢ © o &

Replace Front Suspension Control Arms and Bushings.
- Adﬁust rorSion Bars o o o o o ¢ 0 ¢ ¢ o 0 o ¢ o

Replace Torsion Barse o« o » o o o ¢ o &
Balance Wheels and TireSe « o« o o o o o

" Remove and Replace Steering Spindle -(Ball-Joint
Inspect and Align Front ERd « o o o ¢ o o 4 o &

Inspect and Service Rear End. o s s e

Unit 11.0 TaSk Listings. e ¢ o o o ¢ o 0 4 o

Unit 11.0 Bragking System Maintenance and Repair
Identify Types and Grades of Brake Fluid. ..

Check Brake Master Cylinder Fluid
and Fill to Proper LevelSe « o« o &

Inspect Brake Lines for Condition and: Leaks

Inspect Parking Brake Operation « . « .

Adjust Service Brakes (Non-self-Adjusting).

Adjust Hand Brake Linkage o o ¢ o o o &
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o Inspect and Replace Brake Metering Valvee « o « o ¢ o o o o o o 398

Inspect,. Repair, or Replace Self-<Adjusters « « « ¢« o« o o o o_o 399

Replace Brake Hoses,ard Idnes ¢ ¢ ¢ ¢ ¢ o 6 6 6 6 e o ¢ ¢ e e e 400

) Inspect and Keplace Brake Pads (Disc Brakes)e « o o o« o o oo o 401
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LEVEL:
- - TITLE:
DESIGNATION:

DESCRIPTION:

OBJECTIVES:

v

4

»
v

AU*OMOTIVE MECHANICS I

Secondary (-
- Automotive Mechanics I° -

AUTO MECH I COMPUTER~NUMBER: 743
Automotive Mechanics I teaches the basic funda-
‘mentals of the gasoline automobile by allowing
students to work on laboratory engines and mock-ups
prior ‘to actually undertaking actual rrpair jobs.
Under the supérvision..of .the instructot, students
perform repair .work on selected jobs brought into
the automotive mechanics shop., Thé students become
skilled in-locating and diagnosing troubles and .
making repairs on all-makes and models of gasoline
-automobiles. . Generally, the working éorditions and
equipment - found in the auto mechanics shop will be
comparable to those of many large auto-service
departments.

Meet minimum industry performance standards of per-
formance in ...

',Identification of shop safety’hazards, practicing
shop safety requirements, shop first aid; identi-
fying, stating purpose, and demonstrating how to use
and maintain common shop tools, -equipment and ma=-

chinery; identifying, stating purpose and application

of Standard Shop Operating Procedures. _

Identification and stating the purpose and operation
of the major assemblies and. their components and
demonstration of operator mainténance of the modern
gasoline "fueled automobile.

-

Listing the vocational opportunities in the auto-
motive maintenance field, practicing interpersonal
relationships with. the employer, fellow worker, and
the customer.

Doing oil changes vehicle lubrication, tire re=-
placement and repair, and vehicle winterization.
Inspection, maifitenance, removal and replacement of
automotive cooling system .components,
Inspection, service,'maintenance, removal and re=
placement of automotive heater components, if auto-
motive air conditioning is not taught.

1. -

-

" 18
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PREREQUISITES:

RECOMMENDED:

" mission.

» automotive emissions control systems.

Inspection, adjustment, repair, and replacement of
“brake systcms.

_automotive fuel systems and components. . ~

Inspection, adjustment, replacement or repair oﬁ\‘_

Inspection, adjustment, sérvice, replacemernt or '\\\\
repair of automotiye. drive train with manual trans-

Inspection, maintenance, repair, and replacement, or
overhaul of the automobile gasoline engine, to -
include the engine system. . . :

Ingpection, service, maintenance, and repair, or
replacement. of components of the automotive air

conditicning system, to include the automotive
.heater. -

Inspection, service, adjustment,_maintenance and
repair, or replacement of components of the auto-
matic transmission.~ . .

-

-

Inspection, maintenance,~and repair, or replacement
of components of ‘the automotive electrical system.

Inspection, service, maintenance, and repair of

Practical application'of completed instruction in a
simulated automobile maintenance shop envirdnment.

None - '
Suggested Grade Level. 11

For optimum success, students should be able to read
at the tenth grade level and students who do not -
read at’ the eleventh or twelfth grade level may
experience difficulty understanding shop manuals and
specifications, repair instructions, and inter-
preting diagnostic equipment.

‘Mechanical aptitude -and a high degree of manual,
dexerity typically are needed for success as zn
automotive mechanic. : .
Physically, the automotive student must be able to:

- stretch, bend, stoop, and reach -

- lift, carry,.and place.heavy objects -

- read fine markings on vdrious gauges = -

= see and hear well, either naturally or

with correction -~




»

?

- perform precise alignment and assembly of
components )

. The student should like activities that: S R
- = aasare mechanical '
-  use the hand$ to assemble and. disassemble
i parts/assemblies
" =_. iovolve diagnosing various malfunctions .
Hand problems
- involve performing intricate and precise
operations on -machines
- typicallx are indoor

- ghe automotive mechanics student should be prepared
) to: . .
- work with. hands in grease and oil S
— - = . follow written instructions in detail R
- 1ift objects of - ‘considerable. weight - R SV
-  work in various positions . ' BT

- follow safety ‘rules to safeguard the

. well-~being of all students in the” shop
- accept responsibility for safeguarding

<0 "_expensivé equipment

. ) - explain- to a customer what 'is being done
* and why T \ g
The student shoild have adequate math sRills tos
- calculate rate and fees for labor and
“r .parts costs
- measure ratios and voluwe z
- make precise ‘measurements such as using -~ ~

‘the micrometer té 1/1,000 or 1/10,000 inch
- accurately computing arithmetic problems

REQUIRED/SUGGESTED INSTRUCTIONAL "HOURS :.

-

o~ : ' System . " .Year ‘ . s
: Division. . Class | Lab ! Total
Credits . 3 K - 3
Hours . 540 . | / = 540 ’
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LEVEL: Secondary

' ' o TITLE: Automotive ‘4echanics II ’
DESIGNATION: AUTO MECH II COMPUTER NUMBER: 744
] N
DESCRIPTION: Automotive Mechanics II reviews, expands, and applies

the principles learned in Automotive'Mechanics L.
- OBJECTIVES: Upon ‘completing Automotive Mechanics II, the Student
- - should- demonstrate competency in: Automotive Mechanics~
(D. 0 +Ts 620.281) tasks by: :
P - . Repairing, overhauling, and maintaining automotive
/ " : vehicles by applying knowledge of service procedures,
v and using hand and power tools.as well as specializad
" automotive equipment' discussing with customers or
- ‘réading work orders and examining and testing vehicles
* to determine the.nature and extent of repairs or
service required. Removing units, such as engine,
transmisegion, -or differential, using wrenches and
. - hand tools, -and ingspecting partq for wear and defects,
e visually and: by using micrometers and gauges. Re-
' pairing or rebuilding units, using hand, power, and
machine tools. “Replaé¢ing units in vehicle, and
aligning and securing. .using-hoist and: hand tools.
) Tuning engines and’ testiag the functioning of vehicles
. ’ with electronic- diagnustic equipment, Repairing and
overhauling othér gtandard automotive systems such
as cooling, " electrical, fuel,. exhaust, and steering
systems, and specialized units. Recording work-done
- and parts and materials used, on-work order or job
ticket, and vehicle condition report.

2

PREREQUISITES: ~Automotive Mechanics I

o ‘ ‘Suggested Grade Level: 12
\\ REQUIRED/SUGGESTED INSTRUCTIONAL HOURS: -
System’ " ) Zeat* ‘
Division. Class Lab Totall
Credits =~ I 3~ - 3
- 540

: \\\\\\\\ Hours . .. 540.
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 PERFORMANCE
EVALUATION:

JOB
QUALIFICATION:

: standér@é.

-automotive servicing.

”

Given typical situations with an automobiie, the
student will demonstrate such services as lubris
cation, changing or adding fluids to the automobile,

battery servicing, sérvicing tires, and inspecting- e
" and replacing systems components according to speci-
fications -and to meet minimum industry performance

- N - h . {
Given basic antomotive sérvicing tools, equipment,
and machines, typical automotive .situations ‘to
service, the student, within the scope of his/her
training and experience, will locate and diagnose
faults and make the recessary adjustments, repairs,
replacements, or service so the automobile will meet
minimum industry perforfmance standards, '

Through outcome-referenced measures of knowledge and
skill, the studeént will demonstrave the competencies ©
expected to successfully enter the automotive meéchanics
field or to qualify for additional mechanical training
in -specialized automotive servicing or in. diesel .
engines, o ‘ ¢

In trainiﬁg, just as it is in the fieéld of work,
individual differences and interests must be recognized.

Su;cessfﬁl cqmpletion of all modules of training,
should qualify.the graduate io enter the automotive
mechanigs field as an Automotive Technician.

e Yt

With a minimum of at least one year of successful " -
experience in.an automotive maintenance shop, the
graduate should ‘be qualified to become a Master
Automotive Techni¢ian and to prursue certificat on in

AN
Graduates who do not satisfactorily complefe the

full course of training may be competent to ualify
for one of the following specialized areas of s rvicing.

~ Service-Station -Speciaiist

= Automotive Brake Technician

.= Automotive Fuel System Maintenance-Repai
- Technician <

Manual Transmission and Rear Axle Techdician
Automotive Front End Technician

-Automotive Heating - Air Conditioning Tzchnidia
Automotive Transmission Technician

- Automotive Electrical Systems Technician

Other graduates who démonstrate.qompetenCy in onl
part of the total scope of training may qualify for
initial employment in one of the following'areés of

the automotive -servicing field.

a

~

5 L.

2
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WORKTING
CONDITIONS:

-~

= Tire Servicing .
- Auto Parts Counter Service

-Skilled mechanics usuelly earn between two and three -
times the houfly rate as entry lével workers without
experience. : .

Most automotive mechanics work between 40 and 48
hours a week, but many may work even longer during.
busy periods. ‘Often, hourly workers earn overtime

* rates for additional work. -

Typically, mechanics work indoors. Mpdern auto= i
-mobile service departments geénerally are well ventis

lated, heated, and lighted. Older or smaller service,

shops may not have these .advantages. ‘ -

‘greasy partsy and in awkward positiont. Minor cuts

and bruises are common. Serious accidents may be .
avoided by observing good safety practices, ..
Typically the automobile repair business in not very -
vulnetrable to changes in economic conditicns and

mechanics can expect steady work. -

The ‘majority of»automotive mechanics will work in -~ -

Automotive mechanics typically work with dirty and '
shops’ of less than .five persons.
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SECONDARY DESCRIPTION ' P

AUTOMOTIVE MECHANICS

.
f
‘ 2 v e~ — [ IO

Graduates of Autopotive Mechanics have. been trained in the basic funda-
mentals of the automobile. Under the close supervision of the in=-
structor, work is conducted on laboratory engines and mock-ups prior to
the student accomplishing Selected repair jobs that are brought into the
automotive mechanics laboratory. Graduates are competent diagnose and’
locate troubles of all makes and models of automobiles and are able to
make the necessary repairs or replacements to engines, fuel or other
systems, and various ac@essories. The working conditionms, tools, and
equipment found in automotive mechanics laboratory are comparable to
those found in most large auto service departments.

-

Recommended course content include:. )

1. Safety
2. Proper techniques of using hand tools N
3. Servicé manuals -

&

4. Test equipment
5. Body ‘service

6. Engines
7. Transmissions
8. Fuel systems ) ‘ -
9. Electriecal sys5tems ’
" . 10, Cooling systems
‘ . 11. Suspensions

12. Braking systems
13. Diagnosis
l4. Estimating cost

Outline of High School Credit Courses; Columbia, SC: State'Department
‘ of Education, p. 126, 1980. &

CERIC e 24




POST-SECONDARY DESCRIPTION

AUTOMOTIVE MECHANICS.

@ ———

To keep up ‘with increasing technology aut:omotive mechanics covers, such

topics as ‘emission controls, air conditioning systems, complex electrical, sl
vacuum, and hydraulic accessories, and much more that tomorrow's

automotive techrnician must know. The technician is thoroughly trained

" in theory, diagnostic techniques, and a wide. variety of automotive

servi.cing skills. ‘ .

Automotive Mechanics. is a four quarter diploma program offering training
in the technical and “manual skills essential to the testing, diagnosis,
and servicing of motor vehicles.

-

" Suggested Sequence of“Réciuired Courses:-

FIRST QUARTER

. 7 -
_COURSE ' . : .
NUMBER COURSE TITLE' . ‘ " CLASS LAB . CREDIT
MAT 167 Applied Math - Automotive : . 5 0 5
AUT 111 * Power Plant Fundamentals 4 3 5 -
" AUT 112 Fundamentals .of Automotive: Electricity 3 3 4
AUT .128  Tools & Equipment, Use, Care and '
. Maintenance’ .2 3 3 -
WLD 125 Automotive Welding 3 3 4
7 12 2T
SECOND: QUARTER .
ENG 151 Language Applications 3. 0 3
PHY 111 Applied Physics 3 0 -3
AUT 123 Fuel Systems and Carburetion 3 6 5
AUT 124 Electrical Systems I 4 6 6
. 13 12 17
THIRD QUARTER - S
PSY 112  Industrial Human Relations 3 0 3
AUT 121 Internal Combustion & Engine .
‘ Reconditioning 4 " 12 8
AUT 133 Power Train I 2 .6 4
AUT 109 Automatic Transmission ‘Systems 2 3 3
' il 21 18
FOURTH QUARTER
AUT 132 Brakes I .- 5 3 6
AUT 142  Stéering ard Suspension Systems I 2 6 4
AUT 143 Automotive Accessories . 2 3 3
AUT 13)  Automotive Diagnosis and Repair. I 3 3 . b
ECO 100 Consumer Economics 3 0 3
15 15 20




B . - o <
o 'Additional Fees and Requirements for Automotive Mechanics include. . .- ;
o T = - ~ . . ’ . ’{
' ‘ Uniform clotﬁing as specified. S : ; N ) .
- . ) ) Personal tool set. . . ’ . T
. . Safety glasses., . .
‘Textbooks -as -specifieéd. LT . .
- ~ ' - v N .o, ’ B * ) ‘e
) .

<

Industrial Division Catalog, Greenville Technical College, Greenville,

. . SC: Greenville Technical College, p. 8-9, 1980. .

. . 9
0 - o ~
l]E lC . "' -




. MAT 167 APFLIED MATH ;;;:&ﬁoﬁo'riva P

.t POST—SECONDARY COURSE DESCRIPTION

S AUTOMOTIVE MECHANTICS

.

R S - 5 P
"Mathematical applications for:automotive tepairfien. (5-0-5)

AUT 111 POWER PLANT FUNDAMENTALS

"Student learns automotive fundamentals, principles of engine operations,
incluiing HR,calculations, efficiency ‘combustion theory,. etc. Types of -
engines, .cylinders, and valve arrangements, lubrications, fuel exhaust
systems and’ cooling dre. also included. (4—3—5)

AUT 112° “-’FUNDAMENTAI';S"‘OF‘ .-Aurouoﬁvn ELECTRICITY

v

A study -of the fundamentals of electricity and magnetism. This course
femiliarizes ‘the student with basic circuits, batteries, cranking motors
and ignition system.— (3-3-4)

T ¢

AUT 128 TOOLS & EQUIPMENT USE CARE & MAINTENANCE

"Students gain knowledge in the proper selection of tools and equipment,

when to use, proper applications including maintenance and safety.
(2-3-3) .

@

| HLD 125" AUTOMOTIVE WEi.DiNG .

Q" : kv
"A study’ of princigles of oxyacetylene and arc welding, basic principles.
of cutting and applications of each as applied to auto repairs. (3-3-4)

\;

AUT 123 FUEL SYSTEMS AND CARBURETION - | :
"A basic course of gasoline engine fuel system study. This includes -

principles of céarburetion and.components.of. the _fuel systems, such as
fuel pumps, system plumbing, wanifolding and fuel injecting. (3-6~5)

'AUT 124 ELECTRICAL:SYSTEMS 'I- S

~
Ny

"An advance study is made of electrical systems components and Operation.
Included in this study are printed circuits, alternators and generators,
varicus . types of wiring including those used on commercial vehicles;

All ~omponents are checked with modetn testing and’ diagnostic equipment.
The student will demonstrate his‘mastery of the. subject by troubleshooting
«€lectrical systems and repairing based on his findings. (4%6~6)

- . »

- * ~ .
- .




AUT 121 INTERNAL COMBUSTION ENGINE RECONDITIONING -

"The Sstep process of engine overhaul is accomplished through class

. discussicn and shop demonstrations with student participation. Students
are required to perform in all phases of "rebuild": cleaning, specifi=-
catious, pertinent teasurement, assembly and "runin" of unit. "Live"
enginés are utilized and made operational, (4~12-8) )

AUT 133 POWER TRAIN I ’ ‘ | .

-

drives: Included are drive Jine with universal joints; differentials
and rear axles. The student will demonstrate his ability tc rebuild

|

|

m "A study of clutches, conventional automotive transmissions and over-—
. each of these units. (2-6=4)

AUT 109 AUTOMATIC TRANSMISSION SYSTEMS

YA basic study of automatic (hydraulic) transmissions by an individual
study of. fluid couplings, torque converters, principles of automatic
controls and planetary gear systems, with maintenance and repair service-
included. (2—3—3) o . -

AUT 132 BRAKES I

‘ "A study of the fundamentals hydraulic laws and their application to
automotive brake .systems: Students will be performing periodic pre~ .
ventive maintenance, rebuilding hydraulic systems, replacing brake shoes
and servicing the disc brake systems.. (5-3-6)

1 . 5

>

AUT 142 STEERING § SUSPENSION SYSTEMS I ' . g

A technical and practical study. of .the principles of automobile -and
o *truck suspension ‘gystems, including steering, alignment and wheel balancing.
: The. student Becomes familiar with the use and application of balancing
and alignment equipment. (2~6=4) ‘

2

B e i i P S S

- AUT 143 AUTOMOTIVE ACCESSORIES

"This study includes short sessions on the various tvpes ‘of automotive.
accessories designed for safety and comfort. Students will troubleshoot
and/or make repairs and adjustnents on automotive accessorxies. .

[N

L3

AUT 131 AUTOMOTIVE DIAGNOSIS & REPAIR I (

G

"A practical study by eorrelating previous instructions, diaénosing to’
---determire cause of a, specific problem, performing preventive maintenance .

N ‘ and repair services., The student will become proficient in performing
‘ these services and .in the use of diagnostic and repair equipment. ]

(3-3—4) N o

Industrial Division Greenville Technical College, GreenVille, SC.
Greenville. Technicai College, pp. 37—38 59, 1980-82. :
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Secondary Lével
(Year or 9-months sys'tem)

Automotive Mechanics I

Automotiée>MechanichII

<
&

-«

Unless otherwise specified,. secondaiy level courses are based on the 180
day school year system and post-gecondary level courses are based on the

quartex system.

The post~secondary level
Program, Industrial Divis

. SCOPE’OF PROJECT

AUTOMOTIVE MECHANICS * . ' .

(§imilar‘1ﬁaining)ﬂ

. Pogt-gsecondary Level
) (Quarter system)

L ~ s . . v,

e AUT 111 - Power Plant
Fundamentals
AUT 112 - Fundamentals of
.o ) Automotive: -7
Electricity
AUT 128 -oTools and Equipment,
. Use, Care and °
Maintenance
) _AUT 123 - Fuel Systems
. and Carburetion

courges are those of the Automotive Mechanics
ion, Greenville Technical College. '

12 : : I

'
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. . SECONDARY LEVEL
~— . AUTOMOTIVE MECHANICS

L OBJECTIVES

Méet minimum industry-.performance standards of performance in...
oL - - . . g.

. ‘Listing the vocatiomal opportunities in the automotive maintenance

field, practicing interpersonal relationships with the employer, fellow
_ worker, and the customer. . )

Identification of shop safety hazards, practicing shop safety require~
ments, shop first aid; identifying, stating purpose, and demonstrating
how to-use and maintain common shop tools, equipment and machinery;

identifying, stating purpose and application of Standard Shop Operating .-
Procedures.

-

Identification and’ stating thexpurpose and operation of the major assem~
‘blies and their components and demonstration of operator maintenance of
the modern gasoline -fueled automobile. .

. Performing qil changes, vehicle lubrication, tire replacement and re-
- pair, and vehicle winterization.

Inspection, maintenance, removal and raplacement of automotive cooling
system components.

. Inspection, ‘service, maintenance, removal and replacement of automot'ive
heater componénts. .
AN . .
Inspection, -service, maintenance, and repair, or replacement of com=
ponents of the automotive air conditioning system.

3

LN

&

Inspection, adjustment, repair, and replacement of brake systems.

Inspection, adjustment, replacement or repair of automotive fuel systems,
and components., . N

k Inspection, adjuﬁ&ment, service, replacement or repair of automotive

drive train with manual transmission. : :;

-

Inspection, service, adjustment, maintenance and repair, or replacement
of components of the automatic transmission.

Inspection, maintenance, repair ‘and replacement, or overhaul of the
automobile gasoline engine, to inciuvde the engine system.

Inspection, maintenance, and repair, ox replacement of components of the
automotive electrical system. .

Inspection, service, maintenance and repair of automotive emissions . .
control systems. . - “e

\\f | ‘ :}()




Inspection, service, adjustment, maintenzace and repair, Jr replacement

of automotive diesel engine systems Such as the full-ignition system.

Practical’ application of cOmpleted instruction in a simulated automobile
‘ maintenance shop environment. ) - .

-

>

cad s o
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SUGGESTED -~

A ' AUTOMOTIVE MECHANICS GURRICULUM LEVELS

- : RATIONAL )

The secondary Automotive Mechanics curriculun has been deecribed in a

laterdlly articulated sequence based on current.instructional practices

and so "that the student will progress through three distinct levels of

knowledges and skills competency that .should result after introductory

- training, and completion of the : rst year, and graduation from the two=-
year secondary program. The curriculum design should. prepare the student

-who desires to obtain patt-time employment in automotive mechanics while
completing high séhools . .

-

LEVEL I N

During initial fraining, the automotive mechanic studedt will acquire
the necessaty knowledges and skills”to service automobiles, trucks, and
other automotive vehicles with fuel labricants, and accessories.

Fills the fuel tank of vehicles with- gasoline ot diesel fuel to a level
specified by a customer. Observes the level of oil in the crankcase and
_the amount of water in the radiator, and adds required amounts of oil
#and water. Adds necessary amount of water to battery, and-washes wind-
i shield of vehicle. - Lubricates vehicle and changes the motor oil (LUBRI-
‘ CATION SERVICER). _Replaces accessories, such as oil filter, air filter,
windshield wiper blades, and fan belt. Installs antifreeze and changes
spark plugs. Repairs or replaces tires (TIRE REPAIRER). Replaces .
Tights, and washes and waxes vehi¢le. Collects -cash from customer for’
purchases and makes change or charges purchases using customer charge
plate. May -adjust brakes (BRAKE ADJUSTER). May- sell .batteries and |
automobile accessories usually found in service stations. May assist in
arranging displays, taking inventories, and making- daily reports. .

‘Possible entry employment might include (SERVICE STATION ATTENDANT) or
apprentice (LUBRICATION SERVICER), (TIRE REPAIRER), (BRAKE ADJUSTER),
OR (PARTS COUNTER WORK) «

Level II

Designed as a continuation of Level I curriculum, Level II emphasizes

* additional indepth study of each unit of the automobile. Completion of
this curriculum level will provide the-student with job-entry skills at
the beginning tfainee or. apprenticeship level.

Performs minor 'repair and tune-up of automotive vehicles. Removes and

replaces spark plugs, ignition contact points, and condenser, using hand

tools. Attaches leads of electronic engine tester, or of voltmeter and
- timing light, and makes minor adjustments on carburetor and timing to
’. improve performance, using hand tools.-
| > A1l

L3
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”’
-

Services, replaces, and adjusi electrical and fuel system components,
according to manual specifications, using special and standards hand
tools.

Cleans and adjust throttle and choke linkages. Gileplaces components,,

such .as shoeck absorbers,. brake shoes, wheel ‘bearings, lights, radiator
caps, batteries, and filters, Adjust brakes to: remedy mincr defects.
Removes, repairs, and replaces tires and tubes, using impact wrench and
pneumatic tire changer. Replaces defective components of exhaust system.
Lubricates (LUBRICATION MAN), refuels, tests,.and services cooling

_ systeém of vehicles.

Employment while completing training might be as an (APPRENTICE MECHANIC)

mechanic trainee in an auto service business.
. .

LEVEL IIT : ' - o o

Curriculum Level III is a continuation of Level II. It.é&dvers the

entire automobile in greater detail, providing students with the knowledges
and skills to enable them to perform-diagnosis and repair of various
automotive compynents and,systems. ' .

Repairs and overhauls automobiles, trucks and other avtomotive vehicles.
Examines a vehicle (AUTOMOBILE TESTER DIAGNOSTICIAN) and discusses with
the owner (REPAIRFSERVICE ESTIMATOR; SERVICE WRITER) the nature and ex-
tént of malfunction, damage or service needed. Plans work procedures,
using technical manuals, and expérience. Raises vehicle, using hydraulic
jack or hoist, ‘to gain access- to mechanical units bolted. to.underside of
vehicle. Removes units, such as -engine, transmission, or differential,
using wrenches, and special equipment. Disassemblies unit and inspects
parts for wear, using micrometers, calipers, and thickness gauges, \Re-
pairs and replaces parts, such as ‘pistons, rods, gears, valves, and.’

_bearings, using mechanic 8 hand tools.. Overhauls. or replaces carburetors,

blowers, generators, distributors, starters, and pumps. Rebuilds parts,
such as crankshafts and cylinder blocks, using, lathers, shapers, drill
presses, and welding equipment. Rewires ignition system, lights, and
instrument panel. Relines and adjusts brakes, align front end, repairs
or replaces’ siock absorbers, and repairs minor leaks in radiators. Re=-
places and adjusts headlights and installs and repairs accessories, such
as radios, heaters, mirrors, and windshield wipers. o,

g

Employment, typically. will be entry level as an apprentice méchanic in.
such areas as: .(AUTOMOBILE MECHANIC, MOTOR) , (FOREIGN CAR MECHANIC),
(SERVICE STATION MECHANIC), (DIAGNOSTIC TECHNICIAN), (SERVICE MANAGER -
TRAINEE), (BRAKE -“FRONT“END SPECIALIST) y (WHEEE“AEIGNMENT"SPECIALIST)‘——'
or (MECHANIC),. : :

> n g
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“

SUGGESTED GUIDELINE
e THREE LEVELS TWO YEAR )
AUTOMOTIVE MECHANICS TRAINING %
-(Sécondary, Level)* ’ )

(*Post—secondary level encompasses training described, on-a one year program.)

. ‘ lst Year o e o 2nd Year

1. INTRODUCTION TO AUTOMOTIVE TECHNOLOGY

Level I (15 hours) ' C Level II.(5 hours) ' : Level III (5 hours) o
- (Level I plus 5 hrs. = 20 hrs;) (Level II plus 5 hrs. = 25 hrs.) :

A.  (Sub-module) SAFETY o o e

Recognizes all phases of shop and . Level II is based_upon the infor- Level III is based upon the infor-
personal safety as practiced in mation presénted in Level I. - mation presented in Level I and II.
the automotive service industry . : :
and defined by local, state, and

' federalnsafety reégulatotry agen--
cies. _School and shos regulation ,
and personal “safety practices are ‘ -
an integral part ¢f all segments ‘ . o : .
of performance. ‘ Co. ‘

LT

-Practices shop safety. (Fire, _ . o ST

" cleanliness, orderly work - :
area, lifting, acid, good . . .
ventilation, etc.) - ’ ) ) ) ‘ -

‘ Follow required procedures

- . for shep hazard. emergencies.
(Burns, electrical shock, )
injury, poison, carbon mono~
xide, fumes, etc.) ' ‘

N

- .—8-5. —
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B.

(Sub-module) CAREER.OPPGRTUNITIES

3
1
$

Compares opportunities in
the automotive service in-

~dustry (career education).

8T

C.

D,

[=

Job ?erformance and Work Attitude

Shop Math

Contrasts vocational career informa--
tion concerning the automotive
maintenapnce industry, inter=-
‘personal relationships of the

" mechanic and fellow employere/

supervisors, the cugtomers,
fellow workers, and the craft.

ru

Expands‘knowledge concerning
job description.

Recognize opportunities and

. Job availability for the

Automotive Technician.

Identify how to get a job,
hold a job, and earn advance-
merit,  (Good references, first
impressions, reliability,
quality performance, etc.)

Identify how to meet people

‘and to be accepted by fellow
- employees," .

Enumerate the technician's

responsibilities toward his.
employer, the customer, and
his craft; (The work ethic,
honesty, legal concerns,
public relatioms, and shop
image, etc.) -




(sub-module) ‘TOOLS, EQUIPMENT, AND MACHINERY .

Identifies, uses properly, and maintains common hand tools and
measuring devices. .

Identifies and uses properly items of common shop equipment.

* (Jacks, lifts, air compressors, etc. )°

Identifies, and uses -properly items of ‘common used shop
machinery. (Grinders, drills, etc.)

v

(Sub—module) . AUTOMOTIYE FASTENTRS

Identifies and uses automotive

fasteners.
(Sub—module) SHOP PRACTICES/PROCEDURES

Able to choose and use related technical information, shop practices
and Standard Shop Operating Procedures.

. )

3

Additional emphasis is placed on -
the proper use of advanced equip-
ment.,

Uses automotive fa

teners correctly.
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H.  (Sub-module) INTRODUCTION To AU'foMOTIVE SYSTEM ' .

-

The Motor.Vehicle: A;jor Assembly Identification, Primary .
Components of Assemblies, Assembly and Vehicle Mechanical
Operation and Driver Maintenance.

- ~

Lubrication and Tires: Classifies types, purpose, application,'ﬁ
and operator maintenance. <.

Cocling System: Explain purpose, operation, major parts, and :
_~  operator maintenance( .

Braking System: Recognize purpose, operation, major parts, and .
operator maintenance. . )

\\ L}
Fuel System: Identifies purpose, types of fuel, system opera-
tions, major parts,, and operator maintenance.

N Steering System and Front End. Studies purpose, operations,
major parts, and operator maintenance.
Power Train and Manual Transmission: Identifies purpose,
operations, major parts, and operator maintenance.
Engine: Explains purpose, operations, major part's, and opera-
tor maintenance.
Automobile Heater and Air Conditioners: Studies purpose,
operation, major parts, and operator maintenance.
Automatic Transmission: Interprets purpose, operation, major
parts, and operator maintenance. - TR,
Automotive Electrical Systems: identifies purpose,-operations,
major parts, and operator maintenance.
Emissions Control: Explains purpose, operation, major components,
and operator maintenance.

o '
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Level I students_interprets theory, s e
| . . nomenclature, basic construetion, - ) - !
o and operation of various types of | o . e T
‘- automotive engines, including : - ’ T

o ' fuels, combustion, .lubrication, and \1 : . N
other engine support systems: [ . . ‘
| 4 N N R 1 ’ '
Aecording to manufacturer s . . : o o
, specifications and to meet ' . : -
minimum industry performance S ’ . Cos
standaxrds. ° ) ' ;
. 1. Check fluid levelsk
. 2. " Change oil and air filters .
_ * 3. Lubricate vehicles and, ' ' - : i
. e equipment ' ' ‘x
N . *See also Level I tasks in - .
other automotive systems. .o * i
. . ) )
{ v s
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Level T ‘ R

AUTOMOTIVE ENGINE--MAINTENANCE, ‘REPAIR, AND OVERHAUL

-

(Seé Lubrication and Vehicle
Operating Maintenance.)

*

(20 hours)

(Level I plus 20 hrs. = 30 hrs.)

Level II is based upon the basic
skills and knowledges developed in
Level I. Differentiates repairs ‘to

. automotive -engines including

gasket, seal, and .component
replacement. Demonstrates proper

use of basic diagnostic equipment

such ds compression gauges and
leak testers: A4ble to: -

N -

. ls  Perform Engine Vacuum Test

and Determine Needed Repairs
2. Replace valve cover gaskets;

-3+ Replace outside seals:

4s Replace and repair motor
mounts.,

XSS hours) :Engine servicing
(Level“;I plus 55 hrs. = 85 hrs.)

" Level IfI identifies more advaﬂéed

theory of reciprocating, rotary,
diesel, 2~cycle and 4-cycle, air-
and liquid-cooled, internal com-
bustion engines. Increases ex—

. periences typical at job shops.

Perform inspections, maintain,
repair, replace, and overhaul the
automotive gasoline engine (less
electrical and fuel systems);
according to ‘manufacturer's speci-
fications and to meet minimum
industry performance standards.

o

le Service cylinder heads;

-2,  Service valve trains; general

3. Measure and service cylinders
and replace piston rings;

4. Check and replace main and
rod bearings;

5 Remove and replace engines-

6. Perform major overhauls, in-
ciuding measuring, removing,
and replacing such major.
components as crankshafts,
camshafts, and connecting rod
and piston assemblies.

E

e

o
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A{} ) - 1st Year ' B " "2nd Year

ENGINE-MATNTENANCE, REPAIR, AND OVERHAUL TASKS INCLUDE:

~ Clean engines. .
- Inspect exhaust systems.
=~ Inspect or remove and replace exhaust manifolds.
- Remove and’ replacé engine mounts.
j \ - 'Perform operational inspections of positiVe crankcase
ventilatior systems. °
- Repair or service crankcase ventilation systems. s
- Run compnession test.
=~ Perform cylinder leakage test.
- Perform cylinder balance test.
- Diagnose valve train and head malfunctions.
- Clean engine parts and make visual check for condition.
- Remove and replace pan and valve covers. .
- Perform operational inspections of engine lubrication systems.
- Remove and replace gaskets and seals.
- Remove and replace head gaskets.
- Inspect head for warp.
- Adjust valves. :
— Remove and replace valves.
- Grind valves. ) -
(‘/ - Resurface valve seats.
- Remove and replace camshaft.
' - Remove and replace camshaf‘ bearings.
- Remove and replace valve lifters.
' - Knurl valve guides. .
{ s - Remove and repiace oil pumps.\

€

- Repair oil pumps. N
- Remove and replace timing gears, and chains.
-~ Remove and replace flywheel.
. - Remove and replace flywheel ring\gears.
- - Remove and replace engines from vehicles.
l - Remove and replace connecting rods and bearings.
, ~ Remove and replace pistons.
-~ Remove and replace rings on pistons.
- Remove and teplace crankshaft and bearings.
[“ - Inspect crankshaft and connecting rod assembly using

, micrometers and other equipment.
o - Inspect and correct bearing fit.




ve

(//' ~&,~ FUEL SYSTEM MAINTENANCE AND REPAIR

. (15 hours)

Develops a thorough understanding
of the principles of carburetion,
exhaust, and fuel, delivery systems
and components.

(80 hours) i
(Level .I plus 80 hrs. = 95 hrs.).

Level ‘II depends upon the knowledges
and skills developed in Level I.

Performs inspections, :adjusts,
repairs, or replaces, 4nd com-
ponents of the automotive fuel
system, according to manu-
facturer's specifications and to
meet minimum industry performance’
standards. "

1. Clean or replaces fuel filter
units.

2.  Removes, services, or re-
places fuel pumps or fuel
lines and hoses, .

3. Installs carburetor. -

4, Inspect and measures fuel
flow and pressure of system.

5. Adjust carburetor,

6. Inspects, cleans, and adjusts
choke unit (automatic and
manual). . .

7. Inspects, services, or re-
places gas tank, cap'and
sending unit,

8. Repairs or services car-
buretors. *

9. Adjust fuel injection system.’

< i

(80 hours) ’
(Level II plus 80 hrs. =~175 hrs.)
Level III is dependent upon the
knowledges and skills developed in
Level I and :IT. Instructional. :
emphasis is'placed on the diagncsis .
and service of carburetors,. fuel :
pumps, fuel gauges, tank units,.
and emission control devices.

Upon completion, the student is -

able to:

1. Rebuild carburetors.

2, Diagnose and repair fuel
system malfunctions,




St
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5. EMISSIONS CONTROL AND EXHAUST SYSTEM

o

- -
.

“Level 1 -

Knowledgeable of air pollution,
factors involved in an con-
tributing to automotive emissions
types and operations of common
emissions controlled by U.S.
automobile makers as well as
leading foreign makers.

1. Study the air pollution
problem. .

2. Interpret factors involved
in and contributing to auto-
motive emissionms. ~

Inspection and replacement of
aid cleaners, heat risers, PCV
valves, and exhaust systems
may be covered.at this level.
Upon completion, the student

_is able to:

L. Service PCV system.

2. Inspect exhaust system
for leaks or damage.

_ «..Hours are included as part of Fuels...
- Lewel II

. Developg’ the knowledges and skills

required to inspect, service, -
repair, or replace the six most

common emissions cont¥ol systém. -

1,

2.
3.
4.
. 5.
6.

7.

8.

Servicesy répafrs, or replaces
positive crankcase ventilation
systems..

-Check and service fuel

evaporation systems.

Services, repairs, or replaces
air iunjection systems,
Services, repairs, or replaces
thermostatic air cleaners.
Test and service exhaust gas
recirculation value operation.
Services, repairs, or replaces
engine modification systems.
Removes and replaces catalytic
converter.,

Inspects, removes, and re-
places tail pipe and/or muffler.

. M
\ -

" “Level TII

Diagnoses and repairs
individual mapufacturers"*
emission control systém
components. © -

3
K
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_AND REPAIR
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COOLING SYSTEM . - . 6B,

(20 Houre)

COQLING SYSTEM MAINTENANCE;

Perform inspections} maintain,
remove and replace automotive
systems components; according

~ to manufacturer's specifications

and to meet minimum industry per-
formance standards.

Interprets the theory and opera-

tion of engine cooling system.
Able tO. -

.

1. Check and correct coolan’

level.

2. Replace and/or adjust

] belts.

3. Check‘'and test radiator
cap. '

4. Inspect and replace hoses.

5. Check coolant freezing
point.

6. Pressure test cooling ’
system.

-

HEATING

(20 hours)- -
(Level I plus 30 hrs. = 50 hrs.)

AUTOMOTIVE HEATER MAINTENANCE AND

* REPAIR

?etform ingpections, maintain,,
service, remove, and replace the
automotive heater, as an item
separate from the air condi-
tioner; according to manufacturer's
specifications and to meet minimum
industry performance-standaras.‘

Level II builds on the knowledges
and skills developed-in Level I,
Knows passenger heaiing systems
and related control systems.

Able to:

l.  Check and replace water
pumps, freeze plug, fan-
clutch,

2, Check and replace heater
controls,

3. Inspect and replace de-
froster hose.

5%
i .
. » . /
'
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AIR-CONDITIONING

!

(15 hours) :
(Level II plus 15 hrs. = 65 hrs.)

AUTOYOBILE AIR CONDITIONER

MAlNTENANCE AND REPAIR

Perform” inspections, service,
maintain, repair or replace
components of the automobile air
conditioner system; according to
manufacturer's specifications and

to meet minimum industry performance
standards.

(Automotive Heater may be inte-
grated into this instruction)

Level III continues deveIoping the

knowledges and skills dcquired in

Level I and II.

of air conditioners. Able to:

l. Check air conditionmer for
satisfactory operation.

Z. Service air conditioner con--
trol components.

3. Discharge system.

4, Remove and replace ailr con-
ditioner fan motor,

5. Remove and replace dryer in
air conditioning unit.

Demonstrates install-
'ing, servicing, and troubleshooting



-, .
- ' .

7.

8.

.9

10.
11,

12,
13,

14,

Test and replace thermostat.
Check overflow tank and -

_ accessories;

~Remove and reinstall rad-~

-iators. :

Chiemically clean and
flush cooling-system.
Perform. chemical test
on-Coolant System..
Replace water pump.
Replace variable speed
fan. )

Replace core ‘(freeze)
plugs.

'40

i "50
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Replace heater water control
cores .

Diagnose heating system ‘mal-

functions.

8.

9.

10, .

1.

12,

© 13,
14.

N o
-
‘ ‘ "
.
-

Remove and replace freon

‘control valve in air con-
. ditioning unit,
. Remove and replace expansiofi-

valve in .air conditioning

_unit,
‘Remove” and replace compreasor
'-séa18\. :

Remove and replace condenser
in’air\conditioning unit.

Remove and replace evaporator
“in air‘conditioning unit.
- Repair or remove and feplace

air conditioning compressor .
Pressure 'test, performance

“test; and leak test the system.

Diagnose air conditioning
malfunctions.

Repair a/c electrical circuits.

1
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AUTOMOTIVE ELECTRICAL ;srsrms -MAINTENANCE AND REéA‘IR

Inspects, maintains, repairs, or replaces_only the automotive engine electrical system, the. battery, and . -

A

replaces bulbs and fuses-of the lighting system.

hd *

Expands the competency of the mechanic to perform tasks of-—aUTOMOTIVE ENGINE——MAINTENANCE REPAIR
- AND GVERHAUL (previously described) )

.
L
a

(Highest skill level) Inspects, maintains, repairs, or replaces all components of the automotive i ..

electrical system; according to manufacturer's specifications and to meet minimum industry performance

standards.

(36‘hours)

‘Applies basic electrical

theory and nomenclature to.
perform miner service on the

electrical system and minor
servicing of electrical compo~
nents. Able to:

L NN

1. Check spark plugs and
replace as needed.

2,  Check spark plug wiring.

3. Clean and replace .distyi-
butor cap towerg, wiring,
and other minor electrical
units, - .

4. ‘Service charging system

© output, adjust belt, re-
place belt.

((100 hours)

(Level I plus 100 hrs. = 130 hrs.)

Level II builds upon the experi-
ence gained in Level I. Expands
theory, in greater detail, and
ability to dlagnose electrical
system probiems. Electrical ,
service procedures skills. and
knowledge for the overhaul of
electrical units are expanded.
Uses diagnostic equipment to
locate system malfunctions.

Able to'

1, Set ignition timing. )
2. Replace generators or
alternators.
3. Replace starters.
4. Replace starters solenoids...
5. . Repair generators or
_ alternators.
6, Analyze malfunctions in the
cranking system.

(120 nours) )
(Level II plus 120 hrs. = 250 hrs.) _

Level III is a.continuatior of . »
Levels I and II. Indepth knowledge

of electronic systems and components

is gained along with knowledge and

gkill in more 'sophisticated testing
procedures. jAble to: i ‘

/

— — e e
.
’

Y

L.’ Evaluame alternator, generator
and regulator output.

2. Analyze qr adjust engine per=-
formance using engine analyzer.

w
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bR

Test, service or repldce
batteries, cables, and .
battery boxes. . :
Perform operationai
inspections of lighting

_and electrical systems.

"ot

Test and replace fuses,
Replace light bulbs.
Replace \flasher units.
Remove and replace stop-
light switch.

Adjust, back~up light
switches.

Adjust headlights.

an

7.
8.
‘9.
10.
11.

12.

13,

Replace and adjust distributor.
: Repair or replace switches,

assembly. o~y

wiring.

malfunction.

3. Inspect and test secondary
circuit leads, plug wires,.
Remove and repair windshield distributor cap, and rotor.
wiper mechanisms or controls. 4. * ‘Inspect ignition switch,
Remove.and replace fuse box resistor, wiring, coil, points,
and condenser of the primary
Replace chassis and undér~hood . circuit.
' 5. Locate and repair shorts and
Test and rewire dash units. and open circuits in wiring.
Analyze cause of electrical 6. Tests, repairs or of Transistor
ignition systems. i
7. Perform compleie engine -
tune-up. ~ P
8. Overhaul Distributor‘-.
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DRIVE TRAIN 88,

(15 hours)

‘o¢g

Interprets basic information

concerning standard and
automatic transmissions,
differentials, clutches, .
and universal joints. Able
tos

1. Check fluid levels in
standard transmission.

2, Select fluids for- proper,
application.

3. Inspect universal joints
for wear or damage.

4, Lubricate U-joints.

5. Lubricate speedmeter
cable drive gear and
housing.:

6. Check fluid level in
automdtic transmission
and f£ill to proper level. .

DRIVE TRAIN WITH MANUAL TRANS~ 8c.

MISSION MAINTENANCE AND ‘REPAIR

" Level I,

~drive train problems.

<

(15 hours)
(Level I plus 15 hrs. = 30 hrs.)

Inspects,‘adjusts,-services, re-
pairs or replaces the components

of the automotive drive train

with a manual transmission; accord-
ing to manufacturer's specifica-
tions and to meet minimum industry
performance standards.

Level II is a continuation of
Gains knowledge and
skills necessary to diagnose
Able to:

l. Adjust a clutche

2, Repair or replace slip-joints
or U-joints. -

3+ Replace manual transmission
gaskets and seals (in-car
repairs).

4, Replace pilot bearings.

5. Replace”throwout bearings.,

6. Replacé transmission mounts.

7. Adjust mechanical-type clutch.

AUTOMATIC TRANSMISSION MAIN—
TENANCE AND PEPAIR - . -

[
- 1Y

(195 hours)
" (Level II plus 195 hrs. = 225 hrs.)

Inspects, services, maintains,
adjusts, repairs, or replaces
the automotive automatic
transmission; according to
manufacturer's specifications
and to meet minimum' industry
performance standards.

Level III gains kﬁowledgé and
diagnosis, overhaul, and
replacement of clutches,’
standard and automatic
“transmissions, transaxles, and’
differentials (both standard
and limited slip). Able to:

1. Replace clutch.

2, Overhaul autcmatic
transmissions.

3. Overhaul transaxles.

4.  Overhaul standard and
limited slip differentials.

5. Diagnose transmission
problems.

6. Adjust floor linkage.

7. Adjust linkage from steering
column to automatic
transmission.

8. Adjust linkage from engine
to automatic transmission.

9. Clean and visually inspect
transmission,

10.  Replace or adjust modulators.
11, Service filter.

o8




8.

Adjust éxterral .shift linkage'
on manual transmissions.

LEVEL II AND LEVEL IT1 ‘-m_xﬂc‘)VERLAP

9.
10.

11.

12.
13.

Replace a manuai'transmlaalon.
Rebuild manual transmission
(major repairs’.

Replace rear—axle shaft, bear—
ings and seal.

Replace pinion seal.’

Replace differentials,

ta

2,

13.
14,

16.

17.

Replace or adjust neutral
switch. :
Makeé bands adjustments.

‘Remodve :and :install au(: -
- matic transmission. S,
15.__—Rep1ace_exte:nal—sealsr————————;?
gaskets, and lines on ;

automatiC‘transﬁissiops.
Inspect, remdye, and
replace converter.
Perform Opera$ional auto-
matic. transmission
inspections. }

M
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9. WHEELS AND TIRES

(30 hours)

(20 hours)

. (Level, T plus 20 hrs. = 30’hr§3)

(50 hours)

¥

-+

Interprets basic fundamentals of
tires' and wheels, including ‘xepair
and replacement procedures. Able
to:

1. Remove and replace tire,
tube, and rim assembly.

2. Repair flat tires. .

3. Recognize both causes
and remedies of abnormal
tire wear.

(43
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Level II is a .continuation of Level

s

1.

2,

" 3.

Able "to:

/
Perform front wheel beéring
services, remove, clean, lub-
ricate, ‘replace, and adjust. .
Diagnose tire and wheel mal- -
functionss P
Balance wheel= and uires.

and tires-~wheel alignment in -
particular. :

Training overlaps with Stéering and . -

Develcops additional skills on wheels

Sugpension, Curriculum Level ITI,

-

.

e " s vl
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10. STEERING AND. SUSPENSION (FRONT END MAINTENANCE AND REPAIR). .

1
| . ) ) . ’ - «5
} . : |

.

: co . . \ i .- . . . i .
Perform inspections, maintain, adjust, repair, or replace, the components of the automohile steering front
end, and suspension ‘systemsj according to manufacturdr's specifications and to meet minimum industry
|

performance standards. ’ . o

(15 hours) & ~ (45 hours) 3\ . . . ‘(45 hours) ‘ - ’
. : (Level I plus 45 hrs. = 60 hrs.) (Level II plus 45 hrs. = 105 hrs.)
, - Identifies and performs Level II is a cont%nuation-of the - Level III is a continuation of the
. routine maintenance oper- - knowledges and skills developed in knowledges and skills developed in
ations on manual and power Level I. 'KnowledgeXand skill in Levels I and II. Knowledges and skills
steering assemblies. Able’ minor steering component replace- are gained in training in steering.and
to: ment is-gained and introductory suspension components. Able to: -
knowledge concerning the theory : Co : )
of suspension geometry is gained.
Able to: ’ .
3 1. Lubricate front and 1. Replace tie rod ends. - l. Diagnose steering and suspension
rear suspension. 2. Replace idler armi. ’ problems. .
2. Replace belts and 3. Replace shock absorbers. 2, ?erform caster, camber, and toe~
adjust tension. 4. Perform visual inspections = in adjustments to manufacturers
3. " Check and correct of suspension systems. specifications.
power steering fluid 5. Inspect and service front 3. . Replace ball joints, coil springs,
levels and belt - wheel bearings grease seal. leaf springs, upper and lower )
tension. 6. Inspect steering linkage. control arms, rod ends, and bushings.
4. Lubricate ball joints, ‘ 4. Adjust worm and sector in steering
' gear. ‘
. . 5. Repair or replace manual steering.
* - components.,

' 6. Replace power steering components.

7.  Repair tilt and telescoping steering
wheel,




X i a
8, Inspect front suspension systems. 5
. } - == - -7 9. Replace pivot, _points on steering V
| ’ - linkage,- . -
| ' ‘10,  Rebush 'king pins or link pins.
| , . 11;  Replace ball’ Jointg. ' N
. : 17, AReplaeewfront—suspension’control“"'““T“‘“'“g
. ) ~ - " arms -and. busliings .. R
5‘ / - 13, Adjust ¢r replace torsion and_ P
: : © trunnion bars. T
! " 14, Balance vheels and tires. R
15. Inspect and teplace steering . : L
) " spindles. SR
16. Inspect and align front end. N
17. Inspect and align rear end.’
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BRAKING ‘SYSTEM MAINTENANC'E AND REPAIR - .

Perform ingpections, adjustments, repairs, and replacements of components of t‘ne automotive braking systems
according to manufacturer 8 specificatious and to. meet minimum ‘industry performance atandards.

(15 hours) - . (50 hours) '_ ) ) (20 hours)
v o (Level I plus 50 hts, = 65 hrs.) (Level II plus 20 hrs. 85 ‘hrs.)
Gains knowledge of brake system .Level II is a cgntinuation of the Level III continues the ledrning

fundamentals. Able to: gskills and l'mowledges gained in process of Levels I and II. Knowledge and
’ po . skills for total brake system diagnosis
and repair is gained. Able to:

1. Ideatify types and grades 1. Adjust service brakes. . I+ Diagnose brake system problems.
of brake fluids. =~ . , 2, Adjust hand brake linkage. 2.  Service'brake warning system. -
2.  Check master cylinder~f1uid 3.+ Inspect’ brake-pedal-hedglrto— 3. Service brake metering valve.
unit and fill to proper and’ perform requlred adjust- ° 4. _ Inspect, repalfk or replace
levels. ments.,. self-adjusters.
3. Inspect brake lines for con- 4, Free up parking brake cables. . 5. Replace brake hoses and lines. -
- dition and leaks. . T 5., Replace hand -brake linkage. 6. Inspect and replace brake pads
4, Inspect parking brake- opera~ 6 “Bleed hydraulic: brakes. . - (disc brakes).
tion. . 7+ Adjust -hand brake linkage " 7. Inspect and replace brake
' _ and "external band. " -shoes,
. . . < 8. Inspect and turnm rotor disc
. i . . 0 brakes, i
. ’ 9. Ingpect ana refinish brake drums.
¥ . 10. . Radius grind brake shoes (minor use).
‘ : 11. Inspect, repair, or replace wheel
cylinder,

" 12, Repair or replace master cylinder.,
"13.. Repair or replace hydraulic power

brake component.

- 14, Perform operational brake in-
- : spections.
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12. -AUTOMOTIVE SERVICING . )

, ‘ | .
Inspectiug, testing, adjusting, repairing, and replacing components in .
the processing of "Troubleshooting-automotive systems.

Level I Level II - - . Level III
‘ introductory skifis gained. ' Advanced and specialized skills
ﬁ ) oo developed. :
S "Diagnasing and Tronbleshooting.ﬁ;
| ' ’
ﬁ .
‘!
|
o~ t ¢ vl
par .

S : I
Standards for Vocational Automotive Service Instxuction, Netroit, MI.

Motor Vehicle Manufacturers Association

of the United States, Inc., 1979. / \

(o))
o0

/
/
/
/
/




iy
.
*®
L]
s
~
. ot
s
" ;
‘el
. . N
o,

13 DIESEL ENGINE THEORY AND- LT ‘ S ‘ : ‘ .
SERVICING THE DIEGEL FUEL INJECTION SYSTEM - . - Vo ‘ .

.-

shut-down levers and con-
trols.

, may-continue to-include dis- |

assenibly and reassembly of

1
|
“(OPTIONAL) : T T Y S
. . . \ . \ N - .
| Level T ., S © Level II | T Level III ,
e - ( hours) ’ . . - {  “hours) . ) B \ ~ ( hours). . _ . ;
: . - !
- The diesel engine may be in- Upon cémpletion of theory- . Upor .. .letion of this performancIe .
| troduced during the orienta-. ) e orientation, graduate is able _or orientation. training, the gradu-—
. tion to the internal *combustion to: . \ . ate will be able to: :
F engine. ; . : . o \
| 1. . Identify similarities and l.  Describe the basic safety
| " differences between con- " precautions to take -when work=-
f ventional spark-ignition & ing on- diesel fuel-—injection -e
j engine and a diesel éngine. : systems.
| 2. Identify fuel—-injection -2,  Identify a mechanica. fuel
{ : system and... . ) injection system, |
| 3, ! ...Explain how the speed 3. Identify electromic fuel in- |
E‘, w ‘of the diesel engine is . ) jection systems,
; ~ controlled, by. controlling . 4.  On electronic fuel-—injection |
| the amount of , fuel injected. systems, identify the ECU, |
| 4. Starts, runs, and stops a . - various sensors; and fuel
N diesel engine. line nozzels. .
) 3. Locates and‘uses emergency 5. Practical training (OPTIONAL)'
|
]

6. Describe the basig safety
precautions to take when
working on diesel engines.

N\

Listings) , ;

fuel-injection systems, pre-

|
ventive maintenance scheduling,
i

and limited troubleshooting |
of diesel systems. (See Task

i

'\

"‘"‘"?U o

U R

.
[ S

| I
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Instructional Times

Automotive Service Curriculum by Levels BN . R
. . : ' Level I ) Level II ) Level I1I
Subject Matter Hour~ Percent Hours Percent fours  Percent
Introduction to Automotive Mechanics 7
, Safety . 11
Career Opportunities 6
Job Performance & Work Attitudes 4
Shop Math . 5
Tools & Equipment 11
Fasteners ’ : 2 ,
Shop Practices & Procedures 2 - N
Intro. to Automotive Systems 37
w . Lubrication ' .4 : '
© Auto, Engine Maintenance, . Sy
Repair, and Overall 11 20 223
Fuel System Maintenance & Repair 4 16 34
Emission Controls & Exhaust Systems 7 26
Cooling 63
' lleating 31 v
- Air Conditioning 63
Electrical Systems 25 40 ‘54
brive Train . 15 96 57
Wheels & Tires 4 10
' Steering & Suspension 5 . 14 73
Braking System Maintenance & Repair 4 20 66
Automotive Servicing . 4 <
s Servicing Diesel Fuel
. Injection System . . 10
Totals ‘ - .l 321 100.0 242 100.0 517 100.0
CURRICULUM LEVEL I .- 321 iours .

563 Hours (LEVEL I + 242 Hours)
1080 tiours (LEVEL II + 517 Hours)

CURRICULUM LEVEL II
CURRICULUM LBVEL III




: '~\'-AUTQ'MOT'I~VE' MECHANICS — =~ ~— 7 T T Mww‘1

. __.___STANDARDS_

»

1. All safety recommendations are standard procedures.

2. Follow shop manuals, specifications and equipment operational
manuals unless otherwise instructed.

3. Prior to working under the hood of a vehicle, place fender covers on
fenders and, on completing work, remove covers and store them
properly. ) : ’

70

39




S e ———SAMPLE
: OUICOME~REFERENCED TESTS -

o AUTOMGTIVE MECHANICS ; 3
This articulated, performance-based -instruction guide‘is designed to
answer three critical questions necessary for quality instructiom. -

— @

First, what should be taught?

e

The objectives of the articulated, performance-based vecational
education program are pased on extensive task analysis aad vali—
dation.

The tesk objectives represent what employeré in business and industry
say is important for entry level job success.

Second, how should it be_tauéht? . ' ' ' g

It should be taught using the latest "state-of-the~art" instuc-
tional technmology incorporated into each unit.

Students are taught the knowledges, skills, and attitudes needed
for successful and productive employment.

Third, how should students be evaluated? ' .~

. Students are evaluated using &4 validated 'competency-based approach
to determine student proficiency in vocational knowledges and
skills. .

The ainimuin standards are those required for successful entry in
the next high level of training or for successful employment.

‘These sample tests are ‘included to illustrate how the student's com-
.petency in vocational skills and knowledges may be measured with validity
and reliability. In addition, the test samples are included to promote

. standardization in the evaluation of vocational students in similar
programs.

—— ————————Test—+{tems—have—been—constructed solely-—£from-the objectives of the
vocational ‘program. .The_statement of the objectives indicate the level
of knowledge or skill to be tested. Tas.. force committee participants
have attempted to write tests that agree with objectives in the behavior
requested, the given comditions, and the desired standards of per=-
formance.

NOTE: Unless the test is marked "Revised" or "R," the‘test items

~ should be considered as field trial editions currently under
review and revisions.

Service or performance checklist forms included in this guide represent
. vendor supplied forms or forms currently used in training.

40
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AUTOMOTIVE MECHANICS ‘ R

. . SUGGESTED INS"‘RUCTION TIME

_‘ AUTOMOTIVE MECHANICS - o L SUGGESTED - '
UNIT/TASK - HOURS o

Unit 1.0 IN‘IRODU(E’IIO& TO AUTOMOTIVE MECHANICS

A.01 Review School Policies and Procedurese , 3, ’
A.02 Orientation to Shop . 1
A.03 Review Course Objectives and Standards 3

. 1.0-B AUTOMOTIVE MECHANICS -~ SAFETY .

B.Ol Classroom Safety ‘ ) R 1

B.02 Use Personal Protective Equipument a 1

B.03 Practice Safet}" in Using Power Tools , “
(and Machinery) ’ 1 o

B.O4 ldentify Typical Shop Safety Hazards ' 3.

' B.05 Demonstrate or-Interpret Emergency Procedures'® .

to Respoand to Shop Injuries "2

B.06 Denonstrate Fire Saféety Precautions and
Practices 3

- - - — - VU - - - v- - P T Sem——

1.0-C CAREER OPPORTUNITIES IN AUTOMOTIVE MECHANICS

-~z
N

c.01 TIdentify Typical Automotive Mechanics and .
Kelated Career Opportunities 3
C.02 Obtaining a Job 1
o - .03 Identify Technician‘s Responsibilities Toward _ .

the Employers, Customer, and Craft - 1 -
|
C.04 Identify How to Meet People and to be Accepted i
by Fellow Workers in the Service Field 1 “
-
1.0-D JOB PERFORMANCE AND WORK ATTITUDES IN !
AUTOMOTIVE MECHANICS |
D.0l Job Performance 2 1
|
‘ D.02 Work Attitudes 2 ‘
|
41 ‘
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J.....AUIQMQIL\LE.MECHANIQS‘. = SHQE MATH R - — .-
E.QL Basic Math Review - Simple Fractions v , “ . 1
E.02 | Basic ‘Math Review - Decimals and Percentages

E.03 Reading Mic:;ometers

E.04 ‘ Metric Measurements and Equivalents .

1.0-F -Au'rononvE MECHANIGS -~ TOOLS AND EQUIPMENT ° -

F.0l 'Identification and use of Common Hand Tools
and Measuring Devices . & .
_F.02 Identify and Properly use Common Automotive
. ) Shop Machinery-

1.0-G  AUTOMOTIVE MECHANICS - AUTOMOTIVE FASTENERS

G.01 Identify and use Automotive Fasteners

-

1.0-H AUTOMOTIVE MECHANICS - SHOP PRACTICES AND
PROCEDURES

' H.01 Shop Practices and Procedures

1.0-I AUTOMOTIVE MECHANICS ~ INTRODUCTION TO
AUTOMOTIVE SYSTEMS

.

o - 1.0l Lubrication ‘and Tires
I.02 Cooling System
1.03 Braking System
1.04 Fuel Systems

B I.05 ‘ Steeringg §Zstem and Front Rnd o

1.06 Power Train and Manual Transmission
1.07 Engine
I.08 Heater System
I.09 Automatic Transm.ssion
I1.10 Electrical System

. I.11 Aix;i Conditioners
TOTAL HOURS '«

42
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e e ‘“‘UNI"P”Z'-'Q—'LUBHGATION"AND‘VEﬁiékE*QPERA’?ING‘MAINTENAI’@CE e

‘ 3.18

Perform Cylinder Leakage Tests and Determine
Needed Repairs

43

2.01 Draining ap";fi Refi]:l_l. En_g.ine oi1
‘ T 2,02 Chariég 911 Filter Car‘tridge.
2.03 Chassis Lubricat:iop a
2,04 inspect, Se‘r\'riée, or Replace CarburetorhAir
Cleaner ' -
"TOTAL HOURS
nit 5.0 AUTOMOTIﬁ ENGINﬁ MAINTENANCE, REPAIR, AND-
OVERHAUL :
3.01 Diaénose Needed Engine Se‘rv\ice or Repair
3.02 Perform Engine Vacuum Tests and Determine
Needed Repairs ’
3.03 Replace Valve Cover Gaskets
3.04 Replace Outside Seals
3.05 Replace Motor Mounts -
3.06 Perform Cylinder Cmnpress;Lon Tests aad
Determine nceded Repairs
‘ 3,07 Remove Cylinder Head(s) From Engine
3.08 Disassembli,ng a Cg%indef Head
| 3.09 Inspect Valve S'pr;iﬁg“ Retainefs and Locks
3.10 Inspect Valve Gu:}.des for Wear, Check Valve Guide
\ ' to Stem Fit, and Determine Needed Repairs
3.11 Inspect Cylinder Heads for Cracks, G.askef Surface
- Area for Warpage, and Check Passage Condition
3.12 —Reagsembling Valve Components--With-Head
[”W - 3.13 Installing Cylinder Heads on Engine Block
i © 3.14 Steam Clee;n Engine
3.15 Inspect Exhaust System
:3.16 Replace Exhaust Manifold(s)
" 3.17 Testing a Positive Crankcase Ventilation System
|
|
|
|

*‘ 76




S ~3-19-~~-—' «Berfomﬁylinder ‘Power Balancew'rests and— ~'—7---m ——
: Determine Needed Repairs g . ) o -1 P
3.20 - Diagnose *Valve- Tx_'ain and,‘ Head Malfuﬁcéions . 6 B ”‘:‘“:.
‘ .3.21"— Clean Engine lfarfs and Check for Condition B 6 - B
3.22 Perform Operational Inspections of the e
Engine Lubrication Systems ) 4 o
' 3.23 Replace Camshaft, Replace Camshaft Bearifigs,
Replace Timing Gears and Chains, Replace
Gaskets and Seals, Replace Valve. Lifters 18 .
3.24 Repair and Replace Intake Manifold and Gaskets , B
3.25 .. Adjust Valves | 6 o
3.26 Inspect, Replace and/or Grind Valve Face and ,
Stem i R :
3.27 Refacing Valve Seats ) : 4 :
3.28 Knurl Valve Guidé 4
3.29 Remove and Replace 0il Pump . 16 .
. 3.30 Replace Elywheel and Flywheel Ring Gear h 8 )
’ 3.31 Remove and Replace Engine From Vehicle 33
3.32 Remove and Replace Connecting Rods and Bearings,
Remove and Replace Pistons and Rings, and Inspect
Parts with Micrometers and Piastigauge 32
3.33 " Remove and Replace Crankshaft and Bearings,
. Inspect With Micrometers and Plastigauge
for Proper Bearing Fit ) 31
TOTAL HOURS . ‘ 254

Unti 4,0 FUEL SYSTEM MAINTENANCE AND REPAIR

4,01 Replace a Fuel Filter 2
4.02 Repairs or Services Carburetors 12
4,03 Adjust Carburetor - Zf
4,04 o Inspects, Cleans, and Adjusts Choke Unit

(Automatic and Manual) . : 2 /
4,05 Install Carburetor . 3 ‘,

L
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Y

SR 0Ggl;m;:REmoxes,xSeruices,mor Replaces: Fuel Liges: . - - - i ;,:::u~»"~-_~,,;AA,4:ax;;3

-

and Hoses < o Lo . SN
4,077 ‘Inspect and Measures Fuel Flow and Pressure oy R
‘ of System g ) e 2.
4,08 Replace Fuel Pump 4 -
4,09 Adjust:Fuel*Injecticn System ’ ) : I ot
4,10 Inspects, Services, or Replaces -Fuel - ] B
Sending Unit . 4
4011 v Analyze for Moisture or Foreign Particles in Lo .
Fuel Tank . ' ~ 4 :
4,12 . Diaguose and Repair Fuel System Malfunctions - 3 .
4,13 Rebuild Carburetor ) 12
TOTAL HOURS 54
Tait 5.0 EMISSION CONTRQLS AND EXHAUST SYSTEM-
5.01 Service PCV System o 3 !
5.02 Inspect Exhaust Sjstem for Leaks or Damage 4
5,03 Test and Adjust Idle Solenoid .. 2 )
5.04 Check and Service Fuel Evaporation System
(Fuel-Vapor System)  ° , 2
5.05 Service, Repair, or Replace Thermostatic
Air Cleaner 2
5,06 Test Alr Injectioc keactor System _ 4
5.07 Test and Service Exhaust Gas Recirculation
Valve Operation . . "5
5.08. Inspect and Service Manifold Heat Control Valve . 4
5.09 Remove and Replace Catalytic Converter , 3
5.10 Inspects: Reaoves, and Replacr:s Tail Pipe or )
Muffler
TOTAL HOURS 33 .
Unit 6,0 COOLING SYSTEM MAINTENANCE AND REPAIR
.6,01 A Check and Correct Coolant Level ) .2
6,02 A Inspect, Adjust, or Replace Fan Belts ‘ 2

’

45
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6.03 A

6.04 A

6.05 A

~6.06 A.
6.07°A

6.08
6.09
6.10
6.11
6.12
6.13

6.14 A

6.0"B
6.01 B
6.02 B

6.03 B

6.04 B.

6.05 B

6.0"C

6.01 C

6.02 C

6.03 C
6.04 C
6.05 C

6.06

0~ 0O

6.07

> > > > > »

;*CheckéaédiTéstmﬁadiatoerAp S N - T2

. Test the"Cooliné System Thermostat' . N ‘ 6
Bressdré Test.Cd}ling $ystem S o . T4 i
Inspect ahd‘Repléée Watet:Hoses ~ ‘2 -, é
Check'éoolant Fraezing Point . 1 ;
Chéck Overflow Tank ’ Sl B
Ramave and install Radiators S 8- P ',;f!
Chemically Clean ‘and Flush Cooling S"Qtem ‘ 8 : “
Jvorm Chemical Test on. Coolant System ‘ ‘ |

| Replace”Water:Eump‘ . . . 16 o o :
Replace Vafiabie Speed Fan : E 4 f

Raversa Fluay Heater System (Core)' T 6 _
‘Replace Dafrbstet Hose , 6 '
Replace Heater Control Units 4 )
Remove and Rep';he'Water Heater Core 12 =
Diagnose Heating System Malfunctions » 3

AUTOMOTIVE AIR CONDITIONER MAINTE NANCE AND REPAIR I ‘
Check Air Conditiomer for Satisfactory Operation ‘ 2 |
Discharge Air Conditiorning System . a 2

Replace Fan Motor | S 10

Replace Drier in AC System _ . 6

Replace Expansion Valve in AC Unit ‘ 6

Replace Compressor Seals ! 6

. , R . N . N R - . . . T
s U - ) . - ' ) ! . .
}

LS f’ N IR

- . .(l: ) LI . o N

. . - Lo
A .

Replace Core (Freeze) Plugs - . ) 6

AUTOMOBILE HEATER MAINTENANCE AND REPAIR

Replace Condenser Assembly in Air Conditioning
Unit - R / 6
. e 46




5

v

N A S
.\"1/ C A T
. / Lt
/ : e

'/

i~w»s;—*. - 61U81G ~~Replace EOA.V&lve“in~AG“Unit “““*“:"*"‘W*l r 6 K
}' | 6.09 C" Replace Air Co/ditioner Compressor /. 6 ' %
20 "e.1CC Pressure Test and Leak Test AC System , ] 3. o
6.11 C ‘Diagnose Air Conditioning thfunctionq ¢ '_/f 2 - )
- C 6,12 C  Repair AC Electrical “C:i.rcufts / 2 | j
- 6.15 c Repair'vocuuﬁ-Circuits ’ 2 ’ fi
6.14 C ” Inspect and Recharge Air Conditioning System . ’ ﬂ
' . with Refrigerant 2 : 1
6. lS‘C Evacuate AC System 2 . %
TOTAL HOURS 157 Lo
Unit 7.0 ELECTRICAL IGNITIONS SYSTEMS | | - l
7.01 Check Spark: Plugs and Replace as Needed 3 j
7.02 Check Spark Plug Wiring 3 o :
7.03 Clean and Replace,Distributor Cap Towers, W£ring, ‘
andIOthe:.Minor Electrical Units | 4 6 ( 1
7.64 Inspect; Adjusé,‘Remové, and Repléée Alternaior ) .1
’ Belt N 2, "
7.05 Test, Servige, or Replace Batteries, Cables, 11
and Battery Boxes ’ : 6
'7.06 ‘Parform Opefégional Inspection of Lightiné;
Systems: Replace Bulbs, Flashers, and Fuses
as Necessary . P
7.07 Test and Replace Fuses - !
’ 7.08 Replace Flasher Units ’ 1
;*-~- e = ———T409- - - Adjust ~§ackup~~-highﬁ~ Switches R |
7.10 Adjust Headliéhts 1
7.11 Set Ignition Timing 2
7.12 Replace Altermators 3
§.13 Replace Starters 6
7.14 7

Replace Starter Solenoid
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© 7436
o
7.37
TOTAL HOURS

N

&

Y

j T.ie Repair Alternatere '

K / %.16 . Anal?%emﬂhlfhnétions in?the Cranking System
‘ 7.17. ‘Rep\la;’ce and Axdjtis‘t ﬁistu:ibutors -

7.18 ' Reéair or Replace Switches

.7.19 Repair Wiﬁdshield Wiper Mechanisﬁs.and‘Conﬁrols

7.20 Repair or.Replace Fuse Box. Assembly |

7ﬂil Replace Chassis .and Underhood Wiring

7.22 Test and Rewire Dash Units

7.23 Analyze Cduse of Electrical Malfunction

7.24 ’ Repﬁace Ignition Switch and Resieter

7.25 Evaluate Alpernetor ane Begularor Qutput

7.26 Repair or Raplace Charging‘system Regulator

7.27 + Analyze or Adjust Engine Performance Using Engine

Analyzer
7.28 .Strobe Distributor and Modify/Correct Advance

Curves -

Inspect Secondar§ Circuit Lead Wires, Distributor

Cap, and Rotor, -and Measure Secondary Wire
Resistance

Inspect Ignition Switch, Resistor, Wiring,
and Coil or the Primary Circuit

Replace Coil.of the Primary Circuit

Locate and Repair Shorts and Open. Circuits in
Wiring ’

N e

Test and—Repair Transistor Ignitionm Systems -

Inspect Points and Condenser of Primary Circuit

Replace Points and Condenser (Tune-up)
Overhaul Distributor ’

Perforn Couwplete Engine Tune-up




. “ .+ Unit 8.0 qk‘ﬁzi'. TRAIN -QLE;EEL’I-Z e :'_.., S
: - ‘6.01 A Check Fluid Levels in Standa;d Transmission"
J ‘ ’ . 28,02 A i -  Check Fluid Levels in Automatic Transmissi,on and *
; Fill to Proper Level .
f,_*__’ 8.03 A . “SelectiFluid fofﬁ?:oper Application (Lubricate)
8.64 A h X Inspect Universal Joints for.Wear\or Damage
8.05 A " " Lubricate U-Joints :
; 8.06 A - . Lubricate Speedometer Cab’e Drive Gear and
y . Housing . _
. u‘ﬁi: 8.0° IR v., TR \1‘I='LE".’§I_; o a .
-—8s01 % i Adjust a Cluteh
8.02B ‘ Repair and Replace Slip-Joints;\U—joints
8.03B . — Renair, Replace, ‘or Adjust Front Drive Axle
o . Assemblies .
8.04 B Replace Manual Transmission Rear Seal Gasket,
and Bushing (In Cax Repairs) .
8.05 B Remove and Replace C1utch Disc Pressure:Plate,
Release (Thrpwout) Bearings, Pilot Bea-ings
(Bushing), and Adjust External Shaft Linkage on
Manual Transmission
8.06 B - Replace Transmission Mounts
‘ \\8.07 B Test Manual Transmission Operatien
8.08 B Replace Manual Transmission
8.09 B Rebuild Manual Transmission
8.10 B Replace Rear Axle Shaft, Bearings and Seal
8.11 B Replace Pinion Seal
8.12 & Piagnose Differential Malfuynctions i
8.13 B Repair or Replace Differential
Unit 8.0 DRIVE TRAIN -~ LEVEL III
8.01¢C Perform Operational Tests on Automatic Transmission
8.02 ¢C Adjust Column—Type Linkage

. .
N A .

*

49

52 .

S

16

16

12

2\\

16




*  Adjust Flodr Linkage \\'

8.03 C .
8.04 C Adjust Linkage From Engine to Automacic

X Transmission f
8.05C Clean and Visually Inspect\Transmission
8.06 C ‘Diagnose, Renlace, or Adjust Modulators
8.07 C Sefniee—;;lter‘ ‘
8.08 C Replace or Adjust Neutral Safety Switch -
8,09 C Hake Bann Adjustments (Interna} or External)
8,10 C Remove and Install Automatic Transmission
8.11 ¢ Replace anernab Seals, Gaskets- Qnd Lines‘en

Automatic Transmission :

8.12 C Inspect; Remove, and RéSiEdé Converter
8;13'C’ Overhaul Automatic Transmission
TOTAL HOQURS

Y

L] - .

Unit 9.0 WHEELS AND TIRES

—

9.01

Remove and Replaces Tire. Tube, and Rim

-—..Assewbly ..

9.02

9.03

9.04

" 9.05

@

9.06
TOTAL HOURS

Unit 10.0
10.01
10.02

10.03

10.04

16.05

Repair Flat Tire

Recogiiize Both Causes and’ Remedies of Abnormal

Tire Wear -,
Perform Vheel Bearing Services, Rewmove,
Clean, Lu. .ate, Replace, and Adjust

~

Speed Balance Wheels ‘and Tires

Diagnose Tire and |Wheel Malfunctiors

o

STEERING AND -SUSPENSION
Lubricate Front and Rear Suspens.on
Replace Belts and Adjust Tension

Check and Correct Power—Steering System Fluid
Levol and Belt Tension

Inspect Steering Linkage and Ball-Joints
_Replace Tie Rod End (Ball Socket)

50
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. : 10.06

~ 10.07
- . . 10'. 08
- 10.09

10.10
" 10.11

10.12

10,13

10.15
10.16
10.17
10.18
EM.I’ 110.19
' 10.20
1 10.21
10.22 A
10.22 B
10.23

10.24

10.25

10.26 _
TOTAL HOURS

Replace Idler Arm o o1

Remove -and Réplace Shock Absorbers ' o 2
Remove and Replace McPherson Strut Assembly : 4
Pérfor@ Vi;ual:lnspecfions of Suspension Systenm - L.
Inspeék‘and Service Front Wheel Bearing - 4
and Grease Seal : ’
Inspéct and Diagﬁose Steering and Front "1
~ Suspension System-Problems .
Replace Coil Springs . . ' 6
" Remove and Replace Leaf Springs ‘ 6
Adjust Worm and éector in Steering Gear .». 2
Rgpair or Replace Manual Steering Compdnents = 1o
Replace Power Sfeering Components . : . 1
Repair Tilt and Telescoping Steering WhéiJ ’ 4
Inspect Front Suspension Systeﬁ | . 4 .
Rebush King Pins 4
Replace Ball Joints o . 6
Replace Front Suspension Coatrol Arms and Bushings 10
Adjust Torsion;Bars ‘ 2
" Replace TorsioL~BLrs 6
Balance Wheels‘and Tires . 2
Remove and Replace Steering Spiﬁdle 4
(Ball Joint Yype)
Inspect and Alién Front End . 4
Ingpect and Service Rear End | 1
92
51
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Unit L1.% . _Bmmc SYSTEM. w*mmw AND REPAIR . S

11.01 identify Tvpes and Grades or Brake Fluid - o Y - liffj
; ' 11.02 Check Brake Master Cylinder Fluid % - ,
and Fill to Proper Levels ‘é
11.63 Inspect Brake Lines For Condition and Leaks : 3 ‘?
;é 11.04 Iuepect Parking Brake Operation ‘ ‘ 1 E
li.OS * ‘Adjust Service Brakes (Non self-Adjusting) 2 ‘
11.06 A Adjust Hand Brake Linkage o 1
“ 11.06 B Adjust External Band . 2
I 11,07 Inspect Brake Pedal Height and Parform Required 1 :
Adjustments ‘
) : 11.08 Replace Hand Brake Linkage' . 10 ?
5 11:09 Bleed Hydraulic Brakes kMaqual) 3 ’
;i 12,10 Diagnose Braie System Problems 4 i -
‘ 11.11 Service B;ake Warning System ) 2 iﬁ
/ e ‘ 11.12 T Iqséeet and Replace Brake Metering Valve 3
;' 113 Ingpect, Reﬁeir, or Replace Self-edjusters 3
% 11.i4 Replace Brake Hoses and Lines _ \ 3 :
s 11.15 A Inspect and Rep.ace Brake Pads (Disc Brakcs) 3 , ‘:{p
- ) 11,15 B " Repair Disc Brake Calipers H 5 .
11,16 Inspect and Replace Brake Shoes | S )
11.17 s Ingpect and Turn Rotor on Disc Brakes 6
11.18 Inspect and Refinish Brake Drums | 4
11.19 .Radius Grind Biake Shoes ‘ . 6 ,
:“ 11.20 Inspect, Repair, or Replace Wheel Cylinder 10 I
11,21 A Remove or Replace Master Cylinder 2 f
‘ 11.2L.B Repair Cylinder : | ’ 2
‘IP -
. ) 52 : "’ °
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’

11.22 Repair or Replace Hydraulic Power Brake
C_omponents ) . . 4

11,23 " Perform Operational Brake Inspection 4
TOTAL HOURS . 90
.Unit,.IZ.O AUTOMOTIVE SERVICING !
12.0 Service or Repair Automobiles **
- Unit 13.0 SEI.ZVICING DIESEL FUEL INJECTION SYSTEM

13.01 Adjust Engine Idle 1
13.02 Bleed Fuel System ‘“ 2

13,03 Clean Injector ?

13.04 - Replace Fixél ‘In:']ector 1
, 1305 Ingtall and Time Fuel Injection Pump 4
TOTAL HOURS ‘ 10
TOTAL HOURS 1080




UNIT/TASK

1 oO""A
A.0l

A.02

A.03

1.0"3

B.Ol

B.02

B.03

B.04

TASK LISTINGS
AUTOMOTIVE MECHANICS

DESCRIPIION

INIgODUCTION TO AUTOMNTIVE MECHANICS

(Review School Policies and Procedureé) Given information on
school policies and .procedures, apply these policies and pro-—
cedures on a day-to-day basis.

(Orientation to Shop) Given information on school shop or
instructor's policies and procedures, apply these policies and
procedures. The.policies and procedures will be adhered to on
a day~to~day basis. Mzet standards of the instructor 100
percent.

(Review Course Objectives and Standards) Given an intro-
ductiorn to the automotive mechanics program, a review of the
course objectives, and minimum standards of performance;
describe the course objectives and the minimum performance
expected to demonstrate competency in the objective.

AUTOMOTIVE MECHANICS - SAFETY

(Classroom Safety) Given a typical automotive mechanics snop
or job situation, exhibit an awareness of safety practices,
safe work habits, and a positive attitude concerning job
safety and accident prevention and meet Standards established
by the insiructor.

]

(Use Personal Protective Equipment) Given personal protection
equipment. guidelines, personal protection equipment, and a
working situation, use personal protection equipment to meet
the instructor's standards or other applicable standards such
as OSHA.

(Prgctice-Safety in Using Power Tools [gnd Machineri?) Given
proper instructions, power tools used in automotive servicing,
use power tools safely according to manufacturer's speci-
fications/ instructions and meet instructor's standards (or
local codes, OSHA Standards). .
(Identify Typical Shop Safety Hazards) Given proper in-
struction, orientation to OSHA safety requirements, and in:--
troduction to a typical shop hazaids; identify safety practices
or safety hazards that violate OSHA Standard's or imstructor's

" staundards.

B.05

(Demonstrate ot Interpret Emergency Procedures to Respond to
Shop Injuries) Given proper instruction concerning shop
hazards, emergency first aid procedures for handling injuries,
and a simulated $ituations; demonstrate or interpret how to
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l-O-C

C.0l

Cc.02

C.03

-——-—attitudes-and—performance standards that the local automotive B

C.04

I.O-D

D.0Ol

D.02

‘instruction, orientation to different types of fires and fire

~ of typical fire extinguishing equipment.\

' CAREER OPPORTUNITIES IN AUTOMOTIVE MECHANICS

\ .
.

perform first aid- for poééibie shop injuries according to
acceptable first aid techniques.

(Demonstrate Fire Safety Precautions and Practices) Given

extinguishing equipment, and simulated situations; explain
typical steps to take when exp 'iencing a fire; how to extinguish
small fires to include class A, B, and C fires; and operation

(Identify Typical Automotive Mechanics and Related Career
Opportunities) @Given instruction, data on the local autom)tive
service industry, primarily auto mechanics anu opportunities

to study the auto service and related industry; identify the
major categories of potential employers in the local community
(and the key characteristics of each). "
(Obtaining a Job) Given proper orientation concerning the
automotive service industry, describe how to get a job and
hold it to the instructor's standards (or standards of the
guidapcgﬁg;“placement office). .
(Identify Technician's Responsibilities Toward the Employers,

Customer, and Craft) Given instruction concerning the automotive N
mechanics responsibilities toward the employer, customer,-and AN
craft; interpret and demcnstrate in practical training the k

service industry (or dnstructor) expects from the graduate
toward the employer, customer, and craft.

(Identify How to Meet People arnd to be Accepted by Fellow
Workers in the Service Field) Given a proper orientation
concarning how to meet people and to be accepted by fellow
workers in the automotive service field,- identify the proper
activities and attitudes to make a good impression with people
and to be accepted by fellow workevs, 80 percent accuracy on
written knowledge tests and must be instructor's standards in
demonstrated performance.

JOB PERFORMANCE AND WORK ATTITUDES IN AUTOMOTIVE MECHANICS

(Job Performance) Given instruction, demonstrate job performance
characteristics that are considered important to entry-level
career success in the vocational field: A "Job Performance
Ratinz Sheet" will be used to evaluate performancé and all

items must be rated -''frequently” or above.

(Work Attitudes) Given instruction, demonstrate work attitudes
that the majority of potential employers prefer im an entry-level
worker. Performance will be evaluatea on a 'Work Attitudes

55
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E.02

E.03

E.04

F.0l

1.0~-F

Score Card™ and a minimum of 90 percent should be attained.
Perfermance will be rated through training and 'should improve
to 100 percent by the end of the training period.

AUTOMOTIVE MECHANICS - SHOP MATH

(Basic Math Review - Simple Fractions) 'Given a pretest or
examples by the instructor, conduct the foliowing operations
with fractions: (1) Change any fraction to a decima! number,
and any terminating decimal number to a fraction. 2) "Arrange
in order... unit and sigple nonunit fractions. (3) Write
equivalent fractions in higher, lower, and lowest terms. (4)
Write improper fractions as whole or mixed numbers, and mixed
numbers. as improper fractions. (5) Multiply fractions and
mixed numbers, expressing answers in simplest form. (6)
Divide fraction5 and mixed numbers, expres:iing answers in
simplest form. (7) Add and subtract unlike-fractions, expressing
answers in simplest form. (8) Add and-subtract mixed mumbers
with unlike fractions, expressing answers in simplest form.
(9) Use rational numbers to solve simple work problems.,

(Basic Math Review - Decimals and Percentages) Given a pretest
or examples by the ‘instructor, conduct the following decimal
math operations° (1) Name the place value of digits in decimal
numbers of up to three digits before the decimal and three digits
after the decimai. (2). Compare decimal numbers and arrange

them in order. (3) Write the numeral for any decimal number

of up to three decimal places. (4) Rouad decimal numbers to

any designated place value up to thousandths. (5) Add and

-subtract decimal numbers.of up to three-digits.; (6) Multiply

decimal numbers by whcle numbers or decimal numbers. (7)
Divide a number by a three digit decimal number. (8) Multiply

~and divide decimal numbers by powers of tem, by inspection.

(Reading Micrometers) Given instruction, a micrometer (tvpical
to automotive mechanics work), and a practical exercise;

identify the parts of the micrometer, explain how to hold the
nicrometer when using it, demonstrate how to read the micrometer,
and given accurate readings from a micrometer drawing showing

" gauge settings.

(Metric Measurements and Equivalents) Given instruction in

the wnetric system of measurements and conversion from United
States Customary units to metric; read and convert dimensions
from one system into the other ofi instructor provided problems.
Accuracy should be 100 percent.

\

AUTOMOTIVE MECHANICS -~ TOOLS AND EQUIPMENT

(Identification and Use of Common Hand Tools and Measuring
Devices) Given proper instruction concerning the identification,
ase, and care of automotive shop tools and measuring devices,

selected tocls and measuring devices; identify, state the use
AN
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F.02

1 oO"G

G.OI

loo_H

H.0l

1.0-1

I.01

I1.02

I.03

I1.04

of, and demonstrate how to use the tools and measuring devices
meeting instructor's standards.

(Identify and Properly Use Common Automotive Shop Machinery)
Given proper instruction, typical automotive shop machinery,

. and situations in which such machinery might be employed;

state the purpose of given items of shop machinery with 80
percent accuracy and demeastrate the proper use of the machinery
with 90 percent accuracy.

AUTOMOTIVE MECHANICS - AUTOMOTIVE FASTENERS

(Identify and Use Automotive Fastemers) Given proper instruction,
various fasteners used in automotive mechanics, and job situations
requiring the use of fasteners; identify, by the prope- termino-"
logy, the appropriate fasteners for the job and use the fastener
properly, meeting manufacturer' 8 specifications and instructor's
standards. ‘

AUTOMOTIVE MECHANICS - SHOP PRACTICES AND PROCEDURES

(Shop Practices and Procedures) Given proper inmstruction con-
cerning standard shop operating procedures, appropriate reference
materials, and simulated or typical job situations; choose and
use related technical information, such as shop manuals, flat
rate manual, maaufacturer's specifications, and parts catalogs,
using the proper terminology and parts requisition forms to

the instructor's standards.

AUTOMOTIVE MECHANICS - INTRODUCTION TO AUTOMOTIVE SYSTEMS

(Lubrication and Tires) Given prcper instruction, identify
types, purpose, use and operator care of lubrication items and

. tires.

(Cooling System) Given proper instruction concerning the
operation of the cooling system, identify the purpose of the
cooling system,. m.jor components and purposes, and perform
operator care of cooling system to manufacturer's specifications
or to instructor's standards.

(Braking System) Given proper imstruction concerning automotive
braking systems, identify the purpose, operation, major parts

of a braking system, and perform operator care of a given
braking system. :

(Fuel Systems) Given proper instruction, samples of selected

major american and foreign automobiles, state the purposes and
describe the operation of the fuel system. Identify major

parts and identify their purposes; state the types and characteristics
of motor fuels; and perform operator maintenance on fuel

systems.
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1.05

1.06

1.07

1.08

1.09

I.10

I.11

(Steering System“and Front End) Given proper instruction.to
the automotive steering system aud front end, state the purpose
and describe the operations of the automotive steerirg systems

-and front end. Identify and state the purpose of major component

parts of the steering system and front end; and demonstrate
how to correctly perform operator maintenance, meeting the
manufacturer's specifications and the instructor's standards.

(Power Train and Manual Transmission) Given proper instruction,
orientation to different automobile makes with manual trans—
missions, identify purposes, operation, and major parts of the
power train system with manual transmission and perform operator
maintenance meeting manufacturer’s specifications and inmstructor's
standards. ) s .

(Engine) Given proper instructions and an orientation to the
automotive gas' erigine, state the purpose and describe the
operation of the engine, identify the major component parts

and state their purposes, and demonstrate how to perform

operator maintenance according to manufacturer's specifications
and meeting the instructor's standards. .
(Heater System) Given a proper orientation, a typical automobile
and shop situation to service a heater system, state the

purpose and operation of the automotive heater system identify
major component parts and state their purpose, and perform
operator maintenance on the heater to 90 percent accuracy.

(Automatic Transmission) Given an orientation to the automobile
automatic transmission, introduction to typical automatic
transmissions, and operator maintenance of transmissions;

state purpose and describe operation of the automatic transmission,
identify dnd state the purpose of major component parts, and

show how to perform oper=tor maintenance.

(Electrical System) Given proper orientation to the automotive
electriczl system, state the purpose and describe the operation
of the automobile electrical system, identify and state the
purpose of major component parts, and show how to perform
operator maintenaace.

(Air Conditioners) .Given an orientatior to the automobile air
conditioning system, typical manufacturer systems, state the
rurpose and describe the operation of the automobile air
conditioner, identify and state the purpose of major component
parts of the air conditioner, and show how to perform operator
maintenance.
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UNIT 1.0

INTRODUCTION TO AUTOMOTIVE MECHANICS

"NTRODUCTION !

SAFETY

" CAREER OPPORTUNITIES .

-JOB PERFORMANCE- AND WORK ATTITUDES

SHOP MATH = . ’ N
TOOLS AND EQUIPMENT
AUTOMOTIVE FASTENERS

SHOP PRACTICES AND PROCEDURES

INTRODUCTION TO AUTOF:. £1™'E SYSTEMS

~




UNIT 1.0-A.

Loy

INTRODUCTION TO AUTOMOTIVE MECHANICS

33
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t\\r\ |
} ©~JUNIT 1.0-A INTRODUCTION TO AUTOMOTIVE MECHANICS' B
- . " . \\~ ’ . '
) ' TASK .A,01 _ REVIEW SCHOOL POLICTES AND PRy “EDURES :
t
PERFORMANCE OBJECTIVE:| . ) | )
Given information on school policies and procedures, ,apply these policies.
and procedures on a day-to-day basis. .
. \'\\\\
I =t . ! 7\\
'PERFORMANCE ACTIONS: ! e
, | : X .
g A.0101  Review.school policies and procedures.
S ] j
A , A.0102 . Review philosophy of school and state. '
A,0103 Review relevant safety policies and procedures undgr
. unit concerning safety and practife good safety. .
. ) behavior, o -]
) \ \ }
| PERFORMANCE STANDARDS: : o .
1]
% ~ Using information and materlials, supplies, review and apply, c "
: ' , school policies and procedures daily. . ‘
N | SUGGESTED INSTRUCTION TTME: '3 Hours B
. i ‘ ‘ - ¢ e e 2 2
| RELATED TECHNICAL INFORMATION: ) .
~ Student Handbook. ‘ , ' ‘ ' .
-~ Authorization and "release" forms (such as safety release). .
-~ Written Policies and Procedures of the School District./:
' L ' N '
J‘l . /
f
f .
/’ i
/
//‘
| J -
‘ f
/’ #
o
{ ‘ ! ? l
J/ 61 C ’ !
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~

“UNIT

. TASK’

1.0-A . INTRODUCTION TO AUTOMOTIVE MECHANICS

A.02 -ORIENTATION TO SHOP

;.

PERFORMANCE QB%ECTEVE' | oo T,
' “ - i »

Given information on school shop or imstructor's po}icies and procedures,

apply these policies and procedures. The policies and procedures will _ o

be adhered to on a dayto~day basis. Meet standards of the instructor , =

100. percent.,

s . -
o N o o

PERFORMANCE ACTIONS: - L

A.0201 Review with instructor the shop policies and procedures. *ee

A.0202,- Apply, with 100 percent accuracy, the policies and ‘ o

procedures of the shop.

/

PERFORMANCE STANDARDS:

- Apply information/instructions given during orientation and
throughout training period-to comply with all policies and
procedures of the shop (instructor)‘on a day-to-day basiss .

- Standards of the State, School District, Vocational Center or ! -
high school, and instructor apply. -

+ - -

SUGGESTED INSTRUCTION TIME: 1 Houn

RECOMMENDED:

- Shop Policies and Procedures should be written and posted or
distributed to students.

L%
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~" UNIT 1.0-A l‘ INTRODUCTION TO AUTOMOTIVE MECHANICS

TASK A.03 1 REVIEW COURSE OBJECTIVES AND STANDARDS

. PERFORMANCE OBJECTIVE:

Given an introduction to the automotive mechanics program, a review of

the course objectives and minimun standards of performance; describe the

course objectiveg, and the minimum performance expected to demonstrate

competency in ‘the cbjectiveﬁ

(NOTE: This task may be. accomplished in general at the beginning of
the first year and in detail over the twg year training period )

Possible Action: Instructor may require students to identify objectives
' and standards as the initiation of each new unit of
instructidn.

EERFORMANCE ACTIONS: /

A.0301 Review each major objective.of the automotive mechanics
program.

A.0302 Review the minimum performance standards of the
objectives.. .

PERFORMANCE STANDARDS:

- Using information provided, explain the objectives of the
-course and describe the minimum performance for each objective.

SUGGESTED INSTRUCTIION TIME: 3 Yours

RECOMMENDED:

- Course objectives, such as the Task Listing, should be written
and posted or distributed to students.
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UNIT 1.0-B ‘ AUTOMOTIVE MECHANICS — SAFETY

TASK 8.01 CL%§SROOM SAFETY

PERFORMANCE OBJECTIVE:

Given a typical automotive mechanics shop or job situation, extibit an
awareress of safety practices, safe work habits, and -a positive attitude
concerning job safety and accident prevention and meet standards esta- .
blished by the instructor.

PERFORMANCE ACTIONS: " '

B.0101 Develop an awareness of hazards and~becomé more
safety conscious.

B.01G?2 Develop & serious attitude toward the use of safety

procedures.
' B.0103 Prepare for safety before entering the work area.
B.0104 Preéare for safety on entering the work area.
B.0105 ~ Prepare for safety at ihe work station.

B.0106 Demonstrate knowledge of safety color coding.
B.0107 Practice safe procedures.

B.0108 Prepare for safety on leaving the work environment.
SUGGESTED  INSTRUCTION TIME: 1 Hour

PEEFORMANCE STANDARDS:

- "Zero-Level" accident record.

- Instructor's standards based on recomménded resources.
- Applicable OSHA Standards.

POSSIBLE RESOURCES:

‘Current vocational prcgram safety guide publication of The School District
of Greenville County.

Jacobs, Clintor O., and Howard J. Turner, Developing Shop Safety, Skills,
Athens, -GA: American Association for Vocational Instructional
Materials. Approxi tely 80 pages of brief, visually clear suggestions
concerning a variet?aéf shop safety situations. Good student or
resource manual.

\




UNIT "1.0-B AUTOMOTIVE MECHANICS - SAFETY

TASK  B.Ol CLASSROOM SAFETY (Con't.)

RECOMMENDED RESOURCES (Con't.):

Safety Handbook, A Guide for Trade and Industrial Programs, Clemson
University, SC: Vocational Education Media Center, 1968. (No.
13/2/70, $2.25; Accompanying 31 Transparencies, No. 9/8/68, $5.75.)
Available from Trades and Industries District Supervisors, Office
of Vocational Education, South Carolina State Department of Education
or from the Vocational Education Media Ceater, Clemson University,
ScC.

Planning for Emergencies, Occupatioral Safety and Health Short Course
Number Seven, Columbia, SC: SC State Board for Technical and
Comprehensive Education.

Notgrass, Troy. Safggz_ﬁandboqg for ICT, The University of Texas at
Austin: Center for Occupational Curriculum Developmernt, Division
of Continuing Education, 1978.

RELATED TECHN}Q%L INFORMATION:
. - Regu'lation/s of individual school or classroom.

- Regulations of The School District of Greenville County.
~ Codes, laws, and ordinances.
~ Materials and equipment handbooxs and manuals.
- OSHA Regulations.
~ E.P.A. Regulations.

Accompanied by addendum pages:

~ Suggested Shop Safety Rules.
- Suggestions for maintaining a clean and orderly shop.
~ Suggested Personal Safety Guide.

~ Student Safety Pledge Form.




Suggested Shop Safety Rules
Keep all hand tools clean, sharp if applicable, and in safe working
oxrder.

Report any defective tools, machines, or other equipment to the
instructor.

Retain all guards and safety devices except with the specific
authorization of the imstructor.

Operate a hazardous machine only after receiving instruction on how
to operate the machine safely.

Report all accidents to the instructor regardless of nature or
severity.

Operator turns off power and makes certain the wachine has stopped
running before leaving.

Make sure all guards and barriers ere in place and adjusted pro-
perly before starting a machine tool.

Disconnect the power from machine tools before performing the
maintenance task of oiling or cleaning.

Use a solvent only after determining its prOperties, what kind of
work it has to do, and how to use it.

Use correct, properly fitting wrenches for nuts, bolts, and objects
to be turned or hold. \

Keep the shop or laboratory floci clear of scraps and litter.

Have instructor check position of 1ift prior to raising vehicle on
hydraulic 1lift. *

Use safety jacks always when working under a vehicle (or to side of
vehicle raised on jacks, etc.).

Do not smoke or light matches, etc., except in authorized area. Do

not light matches, etc., near fumes of batteries or gasoline or
flammable materials.
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Suggestions for Maintaining a Clean and Ordexrly Shop

Arrange machinery and equipment fb-permit safe, efificient work
practices and ease in cleaning. '

Stack materials and supplies safely or store them in proper place.

- Store tools and accessories safely in cabinpts, on racks, or in

other suitable devices.

" Clear working éreas and work benches of debris and other hazards.

Clean and free floors from obstructions and slippery substances.

Free aisles, traffic areas, and exits or materials and other debris.

Dispose of combustible materials properly or stcre in approved
containers.

Store oily rags in self-closing or spring-lid metal containers.

Know the proper procedures to follow in keeping the work area clean
and orderly. '

Keep sufficient brooms, brushes, and other housekeeping equipment

_ readily available.

Clean up any spilled liquids immediately.
0ily rags or oily waste should be stored in metal containers.

Clean the chips from a machine with a brush--not with a rag or the
bare hand.

Do not use compressed air to'clean yourself or clothing.

-
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D.

E.

Suggested Personal Safety Riles

Wear shop clothing appropriate to the work activity being‘perforﬁed.
Always wear safety glasses or face protection as needed. -
Confine long hair before operating rotating equipment.

Remove ties when working around machine tools, rotating equipment,
or fan belts.

Remove rings and other jewelry when working in the shop, especially
around electrical systems.

Always conduct yourself in a manner conductive to safe shop practices.
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4 . " SAFETY

. STUDENT SAFETY PLEDGE FORM

T

, who is enrolled in Vocationmal

Automotive Mechanics, will as a part of training, operate machines
and’ equipment providing that the student's parent or guardian give

written permission. I -

It is understood. that each student will be given proper instruction, -
both in the use of the equipment and in correct safety procedures
concerning it, before being allowed ‘to operate it. The student must
assume responsibility for following safe practices, aund therefore,
the student is asked to subseribe to the following safety pledge.

1. I promise to follow all safety rules for the shop.

2. I promise never to use a machine without firat having
-permission from the instructor.

3. I will not ask permission to use a particular machine
unless I have been instructed in its use, and have made

‘ . 100 percent on the safety test for that machine.
4. I will report any accident or injury to the teacher
immediacely.
Date Student's Signatv-e

"I hereby give my consent to allow my son/daughter to operate all machines
and equipment necessary in carrying out the requirements of the course
in whi .h enrolled. '

Date Parent's Signature

Parents are ccordially invited to visit the shop to inspect the machines
and to see them in cperation.

Q 70 ‘
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UNIT 1.0-B aUTOMOTIVE MECHANICS - SAFETY

‘ . TASK B.02 USE PERSONAL PROTECTIVE EQUIPMENT

PERFORMANCE O03.JECTIVE:
Given personal protective equipment guidelines, personal protection
equipment, and a working situation, use personaf protection equipment to
meet the instru;tor s standards or other applicable standards such as
OsHA. . .
PERFORMANCE ACTIONS:

B.020Y Wear approved safety clothing as required by standards.

B.0202 Wear approved eye and face protectivn when warranted.

B.0203 ‘Use special equipment such as dust respiratérs or
gloves as recomrended by the instructor.

PERFORMANCE STANDARDS:
- Wear personal protective equipment to meet specified work

‘ situation requirements, to imstructor's standards (or OSHA
Standards). .

SUGGESTED INSTRUCTION TIME: 1 Hour

RELATEL' TECHNICAL INFORMATION:

— Care of lenses and side snlelds of safety glasses.
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AUTOMOTIVE MECHANICS ' : :
SAFETY PRACTICES' AND RULES : e e :
. ADDENDUM

Think!

4
" Be-Careful! '
It is .the responsibility of each student to ensure that the auto-
motive shop is a safe learning and work environment. Each student

is responsible for correcting unsafe actions being committed by

others. Any unsafe werker is liable to be more dangerous to others '

than to himself!

These suggestions for safety practices and rules in the automotive
mechanics shop were developed using the following resourcés:

-

Resources listed in References

Mull, Dennis, "Safety Rules Auto Shop,'" Automotive Mechanics Instructor,
Enoree Vccational Center; Greenville, SC.

Henderson, Wm. Edward Jr., "Safety Gﬁide for Vocational Center Programs,"
1970 (unpublished).

Safety Manualifor North Dakota Vocational Education, Bismarck, ND:
State Vocational Department, ca 1981.




L.

2,

AUTOMOTIVE MECHANICS

ENGINE SERVICING SAFETY

”

Check fuel lines for possible leaks.

Vent exhaust to outside of shop and provide adequate ventilation
when running an engine whether in a stand or vehicle.

Never stand directly over a cylinder head while installing valve
spring.

Keep head and hands away from revolving fan. -
Do not position youf‘body directly over a fevolving fan.
/

Block wheels of any mobile engine test stand that you use.

Where necessary, have a carbon dioxide (C02) fire extinguisher
available for flammable hazards.

AUTOMOTIVE MECHANICS

HOIST SAFETY

Place crane or hoist directly over object to be lifted.

-

Do not lift any object unless the chain, cable, or rope to be used
is in good condition and p?operly attached.

Safety hook with latches must be used.
Double=-check fastening of chain, cable, or rope to the object to-
ensure it is secure before lifting with crane or hoist, Balance

objec’ before lifting. :

Make sure all persons and obstructions are clear before raising-or
lowering an engine or vehicle.

Support raised car with stands or blocks before doiqg work under
the car or removing wheels.

Obtain permission from instructor before getting under a raised
car. )
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l.

2.

3.

4.

5.
6.

"‘lOe

11.
12.

13.

14,

15.

16.

~

/Dd/not hit (strike) two hard objects such as hammers together.

*
- e <
A

SAFETY WITH"AUTGMOTIVE HAND TOOLS & * ~ , °

o ) B
Use tdols only as they -are desiéned to be used; T a v; .
Make sure the tool 'is in- good condition before using it.. .Do not
use tools that are unsafe (i.e., damaged, etc.) s - o
Report damaged or faulty tools to instructor and mark the tool X :
unservicable (or turn it into tool room as unservicable). RO

v

Wear safety eye protertion when‘using chisels. o R ’/// "
Use chisel holders when uSing archisel. /(

Place chisels at proper angles and push or strike- with no m/;e .. 3
force than is necessary. ' '

«

Do not use screwdrivers on objects held in‘hand. , g s
/ - "

When using a screwdriver, "do not place your ‘hand where it will be e

gouged 1f the tool slips. o o ;

Carry sharp tools (screwdrivers) with the'pqihfs down and pointing C

away from you. - Walk slowly and carefgllZKehd never run. )

Never use the screwdriver as a pry or chisel.
Select a screwdriver of the pfopep/size‘for theﬂjob. .
/

Screwdrivers used near exposed/electrical wires or terminals should
be insulated. . //

yd
Do not redress screwdriyer tips on a grinder since this will destroy
the temper. Use a hend file which allows better control of the . .
shape of the head., ‘

Pliers are not wrenches. They should only be used for holding, . .
turning, squeezing, and cutting. . ) 2

Wear p/pﬁer eye protection and hold wire low as possible when
cutt;ng with the pliers. <
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1.

2.

3.

4,

5.

6.

USING WRENCHES SAFELY

Always pill on a wrench. You have more control over the tool and
there is less chance of injury.

Select a wrench that fits properly. A loose-fitting wrench may
slip and roupd- off the cormers of the bolt heég or nut.

N

Never hammer on a wrench to loosen a Stubborn fastener, unless the
tool has been designed for this jeob. \

It is dangerous practice to lengthen the wrench handle for additional

leverage. Use a larger wrench.

When using wrenches, clean grease and oil from the £loor in the
work area to reduce the possibility of slipping and loosing your
balance. ' .

Do not use a wrench on moving machinery. '

A
<
o
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1.

2.

3.

5.

6.

7.

8.

- 9

10.

11.

SAFETY IN BATTERY SERVICING
Obtain permission from instructor before servicing or charging
storage battery.
Use proper instrument for testing a storage battery.
Avoid overfilling a battery, especially if it is to be charged.

Use water and a neutralizer, such as baking soda to clean off the
top’ of a battery. -

Remove and transport a battery with a battery lifter.

Handle battery or battery acid with care. Wash immediately any
part of your skin or clothing that comes in contact with acid.

Rinse eyes with water immediately if battery acid comes into con-
tact with the eye.

Wash hands irmediately after handling a battery.

-

Do not check electrolyte in battery with match.
Do not light a match, etc., around battery fumes.
When charging a battery:

a. * Wear eye protection devices.
b. Provide ample ventilation when charging.

c. Keep open flames and ‘sparks away from a battery being charged.

d. Turn off charger befgfe disconnection leads from charger to
battery or follow manufacturer's procedures. W
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STEAM CLEANER HIGH PRESSURE WASHER SAFETY . ‘ ?

‘ l¢ Eye pr:o*ection should“be worn,.

—-27 “0Obtain inStructor s permission to use steam cleaner/high pressure
. washer machine.

3. wgar protective.clothing.

4.’ Keep all safety devices in good working order and in place.
5. Make all adjustments with power off and bﬁrner cool.

6. Select area of werk for protection of others, etc.

7. Check to be sure there is sufficient water flowing through steam
cleaner before lighting burner.

8. Check location of controls and procedure for emergency shut down.

9. Check electrical.connections to ensure they are tight and to be
dertain they will not become wet or lie in water or on damp ground
and be a potential electrical hazard. ’

10. Always hold steam ‘cleaner hose by insulated hand grip, and wear
gloves co prevent burns to hands.

11. Never point the steam cleaner nozzle toward other persons.

12. Check work area to be sure there are no persons in a location where
they will be accidentally sprayed.

13. Keep a constant check to be sure there is sufficient water in-flow
to ensure safe and proper operation.

l4. Never operate steam cleaner unless water droplets are omitted with
steam.

15, When shutting off steam cleaner, turn off burner first and leave

water pump running until clear cool water flows from the steam
hose, then turn off water. ‘Never leave the steam cleaner until it
has been completely shut down.




i

| o

| AUTCMOTIVE MECHAKICS

] ' 'SAFETY RULES FOR SERVICING :
1. Keep legs under a car when working on a creeper.

2. Keep creeper standing when it is not in usé.

3. Make sure all doors of vehicle are closed before getting under a
car.

4. Watch out for a student working on an engine loosing debris or-
dropping tools that might fall on a student under the vehicle.

5. Stané to one side wher startiﬁg engines.
6. Remove a warm radiator cap slowly and let pressure "bleed" off.
7. Do not touch hot exhaust manifolds.

8. Be careful of compressed air lines..

9. Remove rings and watches and braclets while working around electri-
cal systems. -

10. - Disconnect battery when doing electrical repair.
. 11. Disconnect the ground strip on the battery first.

12. Protect yourself against battery acid by covering your skin and
clothes with protective materials. .

13. Make sure a raised car is resting firmly on jacks or hoist brackets.
yﬁ. Make sure extendable lift arms are in place before raising vehicle.
15. Using lift barely raise car, check 1lift position, then lift vehicle.
16. Do not touch lift controls while vehicles are raised on lift.

17. When 1ift ‘is in raised position, use safety guard if pr&vided.-

18. Use safety car stands to back up lifting devices.

19. Watch for gasoline leaks.

20. Keep j%ck handles in the upwazd position.

21. Use engine hoist for heavy lifting.

22. Use transmissién stand when appropriate.

78
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26.

27.

Neve#” reach hand into carbyretor cleaner.

Never operate,vehiglé{(gotor) in closed shop area without exhaust
fan on. . ’

Never s*and or stoop over cooling fan of operating engine? (Watch
for flying debris from operating fan when working on engine.)

Drive cars in and out of shop with caution.

When backing a vehicle in or near the shop entrance, ask another
student to guide you (watch for objects, persoms, etc.).

79
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UNIT "1.0-B ., AUTOMOTIVE MECHANICS - SAFETY

-

s

Ce TASK~  B.03 ’ PRACTICE SAFETY IN USING POWER
S ‘ R TOOLS (-nd Machinery)’
o
s PERFORMANCE OBJECTIVE:

Given proper instructions, power tools used in automotive servicing, use
power tools safely according to manufacturer's specifications/instruc-
tions and meet instructor's standards (or local codes, OSHA Standards).

‘PERFORMANCE ACTIONS:

B.0301 Able to identify principles of operations, methods
! of use, and general and special safety precautions
of any power tools prior to operating it.

B.0302 Check to be sure all power tools are grounded (unless
approved double insulated). Power tools should have
a 3-wire conductor cord. If an adaptor plug is used
"to allow a 3-ground plug to be plugged in a 2~hole
outline, use separate ground wire. Use correct

voltage.
‘ B.0303 (a) Unplug power tool when changing belts, bits,
) etc. .

(b) Don't leave a power tool until it has stopped
running (while a machine is coasting).

B.0304 Always use safety guards provided with power tools.

B.0335 When work is completed, unplug power plug. Always
turn switch of power tool to "off" prior to comnecting
power plug. Always turn switch to "off" when work
is completed,

B.0306 if extension cord is needed, use recommended cord
size. Cord should not run‘through water or be
placed so damage may occur.

B.0307 Inspect power tools for worn power cords, proper
adjustments.
B.0308 Store power tools properly or label and remove from

use power tools which are defective.

PERFORMANCE STANDARDS:
‘ -~ Able to properly and safely use automotive mechanic's power

tools to manufacturer's instructions/specifications or

80
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UNIT 1.0-B ’ AUTOMOTIVE MECHANICS - .AFETY

e : TASK -~- B.03 — ~ PRACTICES SAFETY IN USING POWER TOOLS \\\\
‘ {and Machinery) (Con't.,) .

PERFORMANCE STANDARDS (Con't.):

- instructor's standards (applicable code or OSHA standards), without
3 damage to tools, and with "ZERO" accidents.

<

SUGGESTED INSTRUCTION TIME: 1 Hour ‘ . -

" RELATED TECHNICAL INFORMATION:

- Manufacturer's instructions/specification on each power
tool. i

- Electrical codes and safe practices of electrical use.
- Safety guard used with power tools.

L)

©

NOTE: Obtain competency qualification (instructor's). approval prior
to operation of power hand tools or machinery.




UNIT 1.0-8 AUTONMOTIVE MECHANICS ~ SAFETY

TASK  B.04 . . IDENTIFY TYPICAL SHOP SAFETY _

HAZARDS

PERFORMANCE OBJECTIVE:

' Given proper instruction, orientation to OSHA safety requirements, and

introduction to a typical shop. hazard‘ identify safety practices or
safety hazards that’ violate OSHA. Standards or instructor's standards.

PERFORMANCE ACTIONS: .
B.0401 Identify or list shop safety hazards.

'B.0402 Cite proper safety practices f6r each hazard cited.
3
Iy

PERFORMANCE“STANDARDS :

- Identify potential safety hazards of automotive service shop‘
. with 5 percent accuracy.

- Demonstrate safety practices to meet OSHA requirements, accepted
standards of the industry, and instructor's standards. -

SUGGESTED JINSTRUCTION TIME: 3 Hours .

RELATED TECﬁNICAL INFORMATION:

-~ School and shop regulations.
- Personal safety practices.
- Local, State, and Federal safety regulations.

4
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UNIT 1.0~B AUTOMOTIVE MECHANICS - SAFETY

TASK B.05 ‘ 'DEMONSTRATE OR INTERPRET EMERGENCY =
. - "~ PROCEDURES TO RESPOND TO' SHOP .
'INJURIES :

PERFORMANCE OBJECTIVE:

.Given proper instruction concerning shop hazards, emergency first aid
procedures for handling injuries, and simulated situatlons; demonstrate

or interpret how to perform first aid for possible shop injuries according
_to acceptable first aid techniques.

¥

PERFORMANCE ACTIONS:

B.0501 Cite first .aid requirements for given potential shop
injuries.

B.0502 Demonstrate or interpret how to perform emergency
first aid for shop injuries.

2

PERFORMANCE STANDARDS:

- Peforms or interprets how to perform first aid for shop injuries,
following correct emergency procedures with 95 percent accuracy.

SUGGESTED INSTRUCTION TIME: 2 Hours

RELATED TECENICAL INFORMATION:

- Burns.
- Fire prevention.
\\\ Fire safety procedures.
\\Qindling acid (battery acid).

ng.
- Vei\i aticn in automotive shops.
- Electrical shock:

- CutS. \\\ '
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UNIT 1.0-B . AUTOMOTIVE MECHANICS ~ SAFETY

TASK B.06 . . DEMONSTRATE FIRE SAFETY
PRECAUTIONS AND PRACTICES

PERFORMANCE OBJECTIVE:

Given instruction, orientation to different types of fires and fire
- eXtingnishing equirment, and simulated situations; explain typical
steps to take when experiencing a fire; how to extinguish small fires’
to include Class A, B, and C fires; and operation of typical fire
extinguishing equipment. )

PERFORMANCE ACTIONS: " R
e - ’ ’ / /;
B.0601 Identify fire hazards in automotive mechanics
. work.

B.0602 Describe the different classes of fires:
- Class A <.
. ~ Class B
. - Class C

B.0603 Check:
= Fire exits
-~ Placement of fire extinguishers
- Working order of fire extinguishing equipment

B.0604 Explain/demonstrate (simulated) -cperation of fire
extinguishing equipment. .

PERFORMANCE STANDARDS:

- Identify fire hazards in automotive mechanics work and how
to deal with Class A, B, and C types of fires.

- Demonstrate (by simuIation or explanation) the operation of given
fire extinguishing equipuent.

'~ The instructor's standards applies.

- As applicable, fire codes, etc., apply. -

SUGGESTED INSTRUCTION TIME: 3 Hours

RELATED TECHNICAL INFORMATION:

~ Discriminate when to classify a fire as controllable locally

- (by ataff) and when to evacuate yersonnel and call the fire
department.

- Importancé of fire exit codes.

~ Dangers of smoke.

84
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Addendum to Task B.06

- - - B " " FIRE EXTINGUISHER
. INSPECTION CHECKLIST

DIRECTIONS: Check the appropriate columm to indicate whether the

Q? fire extinguisher placement and condition meet the
) criteria. ’
The fire extinguisher's No . Yes
1. location is pruper and there are no obvious ’
mechanical damage or corrosion.
2. safety seals have not been tampered with or
used. ’
3. nameplate, gauge, or indicator is visible and
readable. .
4, weight indicates that it is fully charged
(lift to determine). :
5. nozzle opening is free of obstruction. o -
6. gauge' or indicator is in operable range. \, .
Student:

85
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UNIT 1.0-C -

: . CAREER OPPORTUNITRES
* |

AUTOMOTIVE MECHANICS

86
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UNIT l.0-C | . AUTOMOTIVE MECHANICS i
. & : INTRODUCTION ~ CAREER OPPORTUNITIES

JTASK c.01 IDENTIFY TYPICAL AUTOMOTIVE MECHANICS
a AND RELATED CAREER OPPORTUNITIES .

PERFORMANCE OBJECTIVE:

4

Given instruction, data on the local a:comotive service industry, pri-
marily auto mechanics and opportunitiies to study the auto service and
related industry; identify the major catagories of pptential employers
in the local community (and the key characteristics of each).

&

PERFORMANCE ACTIONS:

"performance ac.ions may vary from center to center due to the potential
employers served and the emphasis of the individual automotive mechanica
program." .

c.0101 Identify types of job opporyunit*es for the automotive
mechanics graduate.

C.0102 Describe automotive mechanics job availabilities in
the Piedmont region of South Carolina and in Greenville
County in particular.

PERFORMANCE STANDARDS:

- Identify typical types of automotive mechanics businesses in

the local “community and the major characteristics that distinguish

them based on givea instruction, local market data, and student
observation.
- Meet instructor's standards.

SUGGESTED INSTRBUCTION TIME: 3 Hours

RELATED CAREER OPPORIUNITIES:

- Auto Dealership career Opportunities.

-~ Independent Auto Service Business Opportunities.

- Related Services such. as Parts Counter Werker, retail auto
parts sales, adjuster, etc.

RELATED TECHNICAL INFORMATION: -

- Employment Security Commission (S.C.) data concerning the
automotive service and related industries in Greenville County
. (Statistician, Employment Security Commission, Greenville,
SC).
87
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UNIT " 1.0-C

TASK c.01

v

AUTOMOTIVE MECHANICS
INTRODUCTICON - CARE“R OPPOFTUNITIES

IDENTIFY TYPICAL AUTOMOTIVE MECHANICS. ~

AND RELATED CAREER OPPORTUNITIES )
(Con't.) . C

RELATED TECHNICAL INFORMATION (Con

"t.): ) .

— Service and craft associafion in the local area. .
<" Newspaper "Want Ads."




|
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. ) .UNIT 1,0-C _ . AUTOMOTIVE MECHANICS -
t ) . : » L INTRODUCTION - CAREER OPPORTUNITIES - '
* TASK c.02 .= . OBTAINING A JOB '

PERFORMAN\E OBJECTIVE:

“Given proper orientation concerning the automotive service industry, ’ -
describe how to get a job and hold it to the instructor“s standards (or_
, staadards of the guidance or placement office). ) v

- . -
[ . t - 2

4

~

"~ PERFORMANCE ACTIONS; - L S
7.“ . ' 'C.0201 Tell how to get a job in t e-automotive servicing or “
.t . . a related industry. ' 5/f~:\~
’ C.0202 . Describe how to hold a jéb: Reliability, chivac- e
teristics of a good worker (esuggestioms of area._ .. |
service industry), following instruétions, ete. ~
e : C.0203 Complete a typical job application form. ‘(Suggesfed

that this task be cocrdinated with the Vocatiomal .
‘ Center Guidance or Job Plgcement‘offices. ¥

)

‘ PERFORMANCE STANDARDS : ) ' ST

- List important aspeots of getting and holding a-job in the
- dutomotive service industry with 90 percent accuracy on written
. knowledge test. - *
-~ Complete typical job application form to the standards.cf the
_instructer (guidance or placement office).

~

SUGGESTED INSTRUCTION TIME; 1 Hour

RELATED TECHNICAL INFORMATION:
~ » Shop manuals and'other related automotive reference.

- National Institute for Autemotive Service Excellence material.
- ‘Job application forms.

SUGGESTION:

® - Invite a local automotive shop service manager or foreman to.
speak to students concerning "what the service shop looks for
in potential employees. . o

- -
.
)
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AUTOMOTIVE MECHANICS
INTRODUCTION - CAREER OPPORTUNIIIES

IDENTIFY TECHNICIAN'S RESPONSIBILI- ‘
TLES TOWARD THE EMPLOYERS, CUSTOHER,
AND CRAFT

PERFORMANCE OBJECTIVE:

Given instruction concerning the asutomotive mechanics responsibilities
toward the employer, customer, and craft; interpret and demonstrate in -
practical training the attitudes and performance standards that the
local automotive service industry (or instructor) expects from the
graduate toward the employer, customer, and craft.

PERFORMANCE ACTIONS:

'C.0301 Describe how to demonstrate responsibility toward
the employer.

C.0302 Describe how to demonstrate responsibility toward
' the customer. ' -

~ . C.0303 ,Describe how to demonstrate responsibility toward
." « .  'the automotive service craft.

. —
PERFORMANCE STANDARDS:

- Describe how to demonstrate responsibility toward the employer,
customer, and the automotive service craft with 80 percent
accuracy on written knowledge tests and shows evidence of .
practicing in the training situation’ or on~-the-job the standards
of the local automotive service industry for key elements in
responsibility toward the employer, customer, and craft to the
instructor's standards. -

SUGGESTED INSTRUCTION TIME: 1 Hour

RELATED TECHNICAL INFORMATION:

- Standards of local auto service-industry (indicated by advisory
committee input, survey, etc.).
~ Mechanric testing and Certification Programs.

SEE: _ Tasks for Job Performance and Work Attitude.
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- SUGGESTED INSTRUCTION TIME: 1 Hour '

. : 0
UNIT 1.0-C AUTOMOTIVE MECHANICS

INTRODUCTION - CAREER OPPORTUNITIES
TASK C.04 IDENTIFY HOW TO MEET PEOPLE AND TO BE
.ACCEPTED BY FELLOW WORKERS IN THE
SERVICE FIELD

PERFORMANCE OBJECTIVE:

)

. 1

Given a proper orientation concerning how to meet ﬁeople and to be
accepted by fellow workers in the automotive service field, identify the,-
proper activities and attitudes to make a good impreéssion with people

and to be accepted by fellow workers, 80 percent accuracy op written

knowledge tests and must meet instructor s standardq in demonstrated R
performance. ) “ .
PERFORMANCE ACTIONS: §

l

. ‘ |
C.0491 Describe how to meet people and make a good impressiom.

C.0402 Explain how to be accepted by feliow employees.
° (i.e., honest, sharing in work, helping others,

returning items borrowed, workingﬁat getting along
with others, shop etiquette, etc.).

e
) \
.

PERFORMANCE STANDARDS. “ \

i3

Describe how to meet people and to be accepted by “fellow
workers on written knowledge test with 80 percent accuracy and

apply the characteristics. etc., in daily performance in the
class/lab meeting the instructor's standards. |

RELATED TECHNICAL INFORMATION:

|
Recommendations of local automotive service industry.

1
i

‘~ .

: - N




UNIT- 1.0-D
JOB .PERFORMANCE AND WORK ATTITUDES
| I
AU‘B’OM\OTIVE»‘M}::‘.‘CHANIQS
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UNIT 1.0-D AUTOMOTIVE MECHANICS - JOB PERFORMANCE
. AND WORK ATTITUDES

TASK D.01 (Optional) 2 JOB PERFORMANCE,

PERFORMANQE OBJECTIVE:

Given instruction, demonstrate job performance characteristics that are
considered important to entry~level career success in the vocational field.
A "Job Performance Rating Sheet" will be used to evaluate performance and
all items must be rated "frequently" or above.* *(See note below.)

L4

PEREORMANCE ACTIONS: .

D.Olbl Re&iew important work characteristics for the voca-
tional field.

D.0102 Review the "Job Performance Rating Sheet" with the
) instructor. )

D.0103 Demonstrate those work characteristics.that are con=
sidered important to success in the vocational field.

—

~.

_PERFORMANCE STANDARDS :

-~ Demonstrate by personal performanceé the work characteristics
that are considered important to success in comnstruction work.

- A "Rating Sheet" will be used to evaluate performance and all
_ items must be rated "frequently" (observed) or above.

SUGGESTED INSTRUCTION TIME: 2 Hours

-

Accompaﬁied by addendum page (Rating Sheet)

Rating sheet includeé the following categories:

- Accuracy of work _ = Attitude toward fellow workers

~ Care of working space - Attitude toward teacher =
T -~ Care of equipment -~ Observance of safety rules

- Speed, ' - Use of materials

~ Use of working time -~ - Responsibility

- Initiative -~ Aceident report

-~ Attendance - Personal appearance, cleanliness

*NOTE: It is the general recommendation of instrictor task force com-

mittees that employer-recommended "job performance characteris-

tics" and "work attitudes" be included as part of the vocational

student's overall training and that demonstrated performance in

these areas be jncluded in the total evaluation of the student.
93




Addendum to Task D.Ol

JOB PERFORMANCE.  RATING SHEET

]

Job Performed

Student .
Dates from . to )
Place of work Supervisor >

+ Circle the numbér that best fits your op*nion of the student's

DIRECTIONS: '
, performance using the’ following factors:
>4
—
. 2
, AN o
2 ' gl o] ~A] wu]-
¥ a0 O 3 o~
ol T 01 «© G
I (0] B >
ol o N wl ~
zZ i = oRl o«
1. Gets to work on time 0 1 2 3 4
2. Uses time properly o 1 2 3 4
3. Shows interest in work o 1 2 3 4
4. Shows dependability o 1 2 3 /4
. 5. Is ambitious 0 "1 2 3 4
‘ 6. Is neat (work and self) .0 v 2.3 &
7. Works well with others S0 1°%2 3 4
8. Follows directions o 1 2 3 4
9. Works without supervision o 1 2 3 4
10. Shows good manners 0o 1 2 3 4
11. Meets people well" o 1 2 3 4
12. Uses knowledge on the job o 1°2 3 &
13. Seeks assistance, when necessary 0 1 2 3 4
Does the vorker have the skills. for doing satisfaétory work? Yes‘__.Nb‘__
List the skills or characteristics that need to be developed or improved
upon: ‘ .o

R e - o PR

Additional comments:

Date

Supervigor

94 .
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UNIT 1,00 " ° . AUTOMOTIVE MECHANICS - JOB
T PERFORMANCE AND WORK ATTITUDES

]

TASK D.02 WORK #TTITUDES - ¥}

PERFORMANCE OBJECTIVE

"Given instruction, demonstrate work attitudes that the majocity of
potential employers pref in an entry-level worker. Performance will
be evaluated on a "Work Aktitudes Score Card" and .a minimum of 90 per-
cent should be attained. Rerformance will be rated through training and
should improve to 100 percent by the end of the training period.*

PERFORMANCE ACTIONS:

“ D 0201 Review wzrk attitudee considered important to success
in the vocational field.

D.0202 “Review the "Work Attitudes Score Card."

D.0203 Demonstrate the type of work attitudes that potential
employers in the local industry report as important
to job sdccess.

~ f

z
‘ " PERFORMANCE STANDARDS: |

~ Demonstrate to 80 [percent acceptable rating on a "Work Attitude
’ Score Card" to be/completed by the instructor those work
. attitudes considered important by local potential employers
for entry-levelj;ob success.

N

SUGGESTED INSTRUCTION TIME: 2 Hours

Accompanied by addendué page (Work Attitudes Score»Card) 'A

*NOTE : It is the general recommendation of the instructor task force . N
committeeg that employer-recommended "job performance characteris- :
tics" ‘and’ "“work attitudes" be included as part of the vocational ,
T - student!S overall training and that demonstrated performance- L
in these areas be included in the total evaluation of the

student.
I
£

-
th
|
|
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Addendum to Task D.02

WORK ATTITUDE SCORE CARD

DIRECTIONS:  Score the learnmer om the following attitudes and work
behavior by circling the appropriate description either
"yes'" (+) or "no" (-). Indicate any comments to support
. the rating or recortendations.

Circle Comment s/
, A (No)  (Yes) "~ Recommendations

Cooperative ' -

* Courteous .
Lovyal - \

“Tackful - -
Self Disciplined . -

“Respectful . -
Alert = ~ - - *
Motivated ' ; -

_Responsible : : -
Trustworthy - - -
Derendable . . -
Cheerful - ) -
Polite L - - -
Interest’ . ' -

’ Friendly. - ’ - -

Sympathetic: g - -

_Accepts changes .
“Follows rules and regulations
Does share of work.. -
Helps others, .if needed
'Works'regularly )

On time ° )

Shows pride in work

Keeps promises

Does not waste time -

INERRRR

]

8]

) P 1P TP P P P P P P IS S 0 8 B 8 a8 B Y A R R

Controls anger . L. i
Accepts criticism - ° S - -
Follows superior's directions -

28 Items total TOTAL (+'s) _

Interpretation

28 = 100% = Level 4 Competency Rati ing (See competency reporting scale)
25 =* 90% = Lcyel 3 -Competency. Rating _
22 = 80% = Level 2 Competency Rating
20 = '70% = Level 1 Competency Rating

™ 17 = 60% = Level 0 Competency Rating

Student: : ot

96
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‘ UNIT 1.0-E .
AUTOMOTIVE MECHANICS
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UNIT 1.0~E AUTOMOTIVE MECHANICS - SHOP MATH

TASK E.Ol . BASIC MATH REVIEW - SIMPLE FRACTIONS

PERFORMANCE OBJECTIVE: ‘

Given a pretest or examples by the ingtructor, conduct the following
operations with fractions- K

. 1. Change any fraction to a decimal number, and any termi-
nating decimal number- to a fraction.
T2, Arrange in order...unit and simple nonunit fractions.
3. Write equivalent fractions in higher, lovwer, and lowest
’ terms. N

4be Write improper fractions as whole or mixed numbers. ‘and

. - mixed numbers as impreper fractions. .

5. Multiply fractions and m_xed numbers, expressing answers
in simplest form.

6. Divide fractions and mixed numbers, expressing answers in
simplest form.

7. Add and subtract _unlike fractions expressing answers in

" simplest form.

8. Add and subtract mixed numbers with unlike fractionms,

expressing answers in simplest foirm.

- 9.  Use rational numbers to solve simple word problems.
- s )

PERFORMANCE ACTIONS{.

¢

Consult: Curriculum Guide for High School General Mathematics,

. Greenville,  SC: The School District of Greenvilile’
County, 1979. )

-

~ N
SUGGESTED “INSTRUCTION TIME: 1 Hour (Actual. hours of instructioa will
be determined by student's math skill as indicated by pretest. Rzmedial
instruction may be at initiation of Automotive Mechanics I or as the.
actual skill is required.)

M
_ PERFORMANCE STANDARDS:
- \Add, subtract, multiply, and divide simple fractions.
-~ Student should be able to complete pretest in Math Curriculum
Guide with ‘90 percent accuracy. .
- Consult the Math Curriculum Guide for pretests, suggested
exercises, and references.

L

(NOTE:  The level of this math sk'i'll"is_f;_ eighth gFade, Ceneral MAth I.)

131 — .
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UNIT, 1.0-E ' AUTOMOTIVE MECHANICS - SHOP MATH

TASK £.03 BASIC MATH REVIEW ~ DECIMALS ‘AND
: PERCENTAGES

PERFORMANCE OBJECTIVE:

Given a pretest or examples by the imstructor, conduct ‘the following
decimal math operations:

‘'l.  Name the place value’'of digits in decimal numbers of up _—
to three digits before the decimal and three digits after
the decimal..

2. Compare decimal numbers and arrange them in ordet.

3. Write the numberal for any decimal rnumber of up to three
" ~dec¢imal places. .

4. ' Round decimal’ numbers to any designated place value up to.
" thousandtlis. '

5. “Add and subtract decimal numbers of up to three digits.

6. Multiply decimal numbers by whole numbers or decimal

numbers. .
7. Divide a number by a three digit decimal number.
“ , ’ 8. Multiply and divide decimal numbers by powers of ten, by
. inspection. .

-

' PERFORMANCE ACTIONS: ‘ - B

Consult: Curriculum Guide for High School General Mathematics,
Greenville, SC: The School District of Greenville
County, 1979. . :

. SUGGESTED INSTRUCTION TIME: 1 Hour (Actual hours of instruction will
be determined by the student's math skill as indicated by pretest.
Remedial instruction may be-at initiation of Antomotive Mechanics I or
as the actual snkill is required.)

PERFORMANCE STANDARDS:

"= Explain or demorstrate how to interchange fractiono decimals,
and percentagee.
.= Student should be able to complete pretest in Mat1 Curriculum
. TGuide with--90 percent accuracy.
- Consult: Curriculum Guide for High School General MatHematics,
Greenville, SC: 1979, for pretests, suggested exarclses, and
references. ' "

‘NOTE 1: The-level of this math skill is eighth grade, Gemaral Math I.)




|
' UNIT 1.0-E AUTOMOTIVE MECHANICS - SHOP MATH

TASK * E.02 : ) BASIC MATH.REVIEW - DECIMALS AND
PERCENTAGES (Con't.) :

¢

(NOTE 2: The mechanic should be able to give reasoms for allowing
discounts and er;lain how different discounts are given and
how due dates dre gdjx‘sted.

) ’ Possible Terminology: . Trade discount, vendor's discount, cash

. discount, quantity discount, Net 30, FOM (end of month), ROG

(réceipt of goods), and Extra Dating (extension of discount

data), and Anticipation (payment before due-date.)

]




| UNIT 1.0-E ‘ AUTOMOTIVE MECHANICS ~ 3HOP MATH

TASK E.03 KEADING MICROMETERS

PERFORMANCE OBJECTIVE:

Given instruction, a micrometer (typical to automotive mechanics work),
and a practical exercise; identify the parts of the micrometer, explain
how to hold the micrometer when using it, demonstrate how to read the
micrometer, and given accurate readings from a micrometer drawing showing

- gauge settings.

PERFORMANCE ACTIONS:

E.0301 Identify the parte of a given micrometer:

a. Anvil y
. b, Spindle ‘

C. Frame

d. - Cutout frame

e. Clamp Ring (Lock Nut)
£. Barrel (Sleeve)

g. Thimble

h. Ratchet Stop

E.0302 Demonstrate how to read the micrometer.

-

E.0303 Read the micrometer to 1/1,000 inch. .

E.0304  Read the micrometer to 1/10,000 inch. (Optional)

PERFORMANCE STANDARDS:

= On given micrometer drawings, make accurate readings of the
micrometer scale to 1/1,000 inch as required by the instructor
with 90 percent .accuracy.

o -y

¥

SUGGESTED INSTRUCTION TIME:. Z Hours

RELATED TECHNICAL INFORMATION:

- Decimals
- Fractions

101
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UNIT  1.0-E AUTOMOTIVE MECHANICS - SHOP MATH

TASK E.06 - METRIC MEASUREMENTS AND EQULVALENTS

PERFORMANCE OBJECTIVE:

Given instruction in the metric system of measurements and conversion

from United States Customary units to metric; read and convert dimen=~

sions from one system into the other gn instructor provided | roblems,
i Accuracy should be 100 percent. :

>

PERFORMANCE ACTIONS H

¥
<&

E.0401 Demonstrate ability<tc read and use U.S5. Customary:
measurements, especially length measuremeuts, with
100 percent accuracy on given ptoblems.
E.0402 Identify basic SI (Metric System) units and their
. symbols: N
a. Millimeter {linear measurement)
b. Centimeter (")
Ce Meter (") .
d. Ampere (electric current)
e. . Kelvin (temperature) . \
' . f. Candela (Luminous)
‘ : g. Kilometer Per Hr. (KM) .

E.0403 Identify basic Metric prefixes:

- L

Prefix . Amount Fraction Decimal

Milli One~thousandth - 1/1,000 . 0,001

Centi One~hundredth 1/100 - 0.01

Deci . One~-tenth 1/10 . 0.1

Deka Ten . 10 10.0

Hecto . Hundrad . 100 100.0 .
Kilo Thousand 1,000 1,000.G

E.0404 Accurately measure given objects or distances in the

— required metric system. —

E.0405 Convert. Inches to Millimeters
(Inches X 25.4 = Millimeters)

E.0406  Convert l‘ﬁ.ilim_eters__to., Inches
(Millimeters X 0.0394 = Inches)

PERFORMANCE STANDARDS:
- With an accuracy of “100 percent, convert given dimensions fxom
one system to the other system (U.S. Customary to Metric to U.S. -

. . Customary), with emphasis on linear measurements in metric (cm, mm).

SUGGESTED INSTRUCTION TIME: 1 Hour -
. ‘102
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LUNIT  ° L.0-F

- AUTOMOTIVE MECHANICS
¢ . TOOLS AND EQUIPMENT
TASK °  F.01

. IDENTIFICATION AND USE OF COMMON HAND
TOOLS AND MEASURING DEVICES .

.

PERFORMANCE OBJECTIVE:
Given proper instruction concerping the identif;éation, use, and care of "
automotive shop tools and measuring devices; selected tools and measuring
devices; identify, state the use of, and demonstrate how to use the
tools and measuring devices meeting insfructor'g.standards.

PERFORMANCE ACTIONS: -
. o A N
F.0i01 Identify shop hand tools and measuring devices used
in the typical automotive service shop. - .

F.0102 Describe purpose of each tool or measuring device.

. F.0103 + Deionstrate how to use and maintain shop hand tools
' , and measuring devices.

PERFORMANCFE, STANDARDS: \

- Identify given automotive shop” hand tools and measuring devices
with 80 percent accuracy.

—- Demonstrate the proper use and care of hand tools and measuring
devices with 90 percent accuracy, meeting instructor's standards.

SUGGESTED INSTRUCTION TIME: 9 Hours . ]

RELATED TECHNICAL INFORMATION:

~ Use of tool and storage room.
- Care of tools and proper storage of tools.
- Cleaning materials (used for tools, etc.).

(NOTE: Power tools and eyuipment included but hot limited to common
. electrical power tools, compressed power tools, hydraulic
. power, and metal working tools are included in task F.02.)

\
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UNIT 1.0F AUTOMOTIVE . MECHANICS

TOOLS AND -EQUIPMENT

TASK F.02 IDENTIFY AND PROPERLY USE COMMON

'AUTOMOTIVE SHOP MACHINERY . -

ns

PERFORMANCE OBJECTIVE: . .. ,

Given proper instructionm, typicél automotive shop ﬁachinery, - ltua-

tions in which.such machinery might be employed; state the pur :-of

given items of shop machinery with 80 percent accuracy and demowvstrate

the proper: uge of" the machinery with 90 percent accuracy.

(NOTE: Orientation to shop machinery. P:oficiency‘will result frem. o
use of machinery during. later training.) -

. . H ¢

" PERFORMANCE ACTIONS: |

F.0201 . Identify and state purpose of given itemﬁ of commonly
/used automotive shop machinery with 80 percent accuracy.

F.0202 - Demonstrate how to properly use given items of shop
machinery with 90 percent accuracy. '\

‘ " N

PERFORMANCE STANDARDS: - -

‘

- Fof given automotive, shop machinery, identify by proper termin-
ology and use automotive machinery with 80 percent accuracy.’

- Demonstrate with 90 percent accuracy the use of shop machinery
meeting instructor's standards.

(NOTE: Demonstration of use of equipment for proficiency typically
will occur later in training whemn: equipment is being used for
service, diagnosis, or repair, etc.).

~
L3

SUGGESTED INSTRUCTION TIME: 2 Hours

RELATED TECHNICAL INFORMATION: 4

- Manufacturer's instructions. Manufacturer's specifications.

- Safety precautions.

- Diagnostic information (iLf applicableé) to indicate use of
machinery.

-~ Specifications (vehicle). . . ’

105
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UNIT

TASK

l.O-F

F.02

AUTOMOTIVE MECHANICS
TOOLS. AND EQUIPMENT

* IDENTIFY. AND PROPERLY- USE 'i:omnon" \
AUTOMOTIVE SHOP MACHINERY (Con't.)

MACHINERY

INCLUDES (BUT NOT LIMITED TO): - -- -

Grinders
Drills

Jacks

Lifts

Adir Compressor

Alignert Front End -

Balancer, Wheel
Battery Starter Tester
-Armature Lathe Turner -
Charger, Battery
Grinder

Valve Shop

106




/ ' - . . Addendun to Task 1,0-F -

o AUTOMOTiVE TMECHANIGS ‘

' MASTER ‘TO0L & EQUIPM..N’I‘ LIsT - N
'(For Class Size - 15 Students) . '
_ .\) D,‘E_‘s'gkxéfxonl © NUMBER EAGH .
Wrenches: ‘
Combination 5/16, 3/8, 7/16 1/2, 9/16 (sets) S
) (box & open end). . '5 sets
Combination '11/16 .throﬁg& 1 1/4 (bo:\c & open'end) 5 sets
Ignition s;apgj‘ oo . .. . 3sets
Adjustable 4=6=8-10 inch (Crescent) 12 inch 1 each’ N
" Pipe 8~12-16 inch CE " 1 each’ .
o ’Vallve adjuéting R | -1 set
:\ Flare nut . Co . . 1 set
. Distributor . _ | N 1 eé'_ch
Drain plug - o \1 each
Torque 3/8" drive 0-150 in. 1lbs. R
1/2" drive 10-150 ft. lbs. 2 each
Brake adjus‘ting tool (assorted tyges) - ) 3 each
Brake bleediﬁg wrench (assorted types) 3 each
Hand _i.mpact driver ' 1 each
# Socket Sets: *
1/4 inch drive : ‘ ‘ 3 sets
3/8 inch drive Fiexsoéket & deep hex sockets 3 sets
1/2 inch drive Flexsocket & deep hex Sockets 3 sets
Spark plug socket 5/8" & 13/16" F]:exéockét | 3 each
.' . 01l pressure and temperature sending unit socket 1 each
- 107
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Addendum to Task 1.0-F

L
*,

‘Gagess ¢ - T o
| ‘ o " Spark Plug (wire) . S o ,.3 éacht 3.\ o
- | Feeler,gégé (ﬁlﬁf) i to 40 thousandths e ‘_‘ 3 each =

Needle-nose 6" . . o ) -3 each
Diagonal Cutting 6" . ' ‘ o .3 eachl
Vise grips 10" \ : ' 3'eaéﬁ-‘
Chasriel Lock ‘12" \ 3-each
: Geherél'purppse é" ‘ ‘: o - 3 each
Hose cl§m§?7_3/4" . : : 3 each
Battery pliers - ‘ i 1 each
Snap ‘ring (iptefnal)”set ‘ L ‘. -l‘ : ‘ I‘each
Snap ring (external) set _ 1 - -1 egch
Wire crimper \ - B " 1 each -
Spérk plug terminal plier S | eaéh

_ Screwdrivers: ‘

Regular - set of 6 . . . . 3 sets ’
Phillips Head - set of 6 . 3 sets

© Clutch Head (figure 8) set of 4 | 1 set
Offset Regular & Phillips . , 1 sét eech

Hammers :

Ball pein (small) 4 oz. ) 3 each )
Ball pein' (medium) 8 oz, , ' 3 each

Ball pein (large) 16 oz. 3 each




Sledge 2 1/2 1b: °

‘Soft face (plastic) 1/2"and’l 15, °
Chain hoist and trolley
Al compressor

Oxyacetylene welding and cutting outfit.

Electric ‘are welder

Valve shop )

Engi’ne stagds

Armature ‘growler

Bench\grin&é;~and bufféf combination

Electric drill 1/4 aud. 1/2 iuch cap.

~ Drill presé (bench or floor model) °

o

Drili Bits -~ high speed

Work benches (metal)".“

Drain pans (oil) |

Drain pans (water)

Gasoline can

Radiator filler

Battery hydrometer

Anti~freeze h&drometer

Floor creepers

Ign. timing 1light

Extension cords (lights) ' ,
Oilers (plews pistol griﬁ) )
01l pouring ;ﬁodt

Brake fluid dispenser

. 109
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Addendum to Task' 1.0-F .

3;eaqh ‘

3
1

1

°

each
each

each.

1 eaéh . .-

R

1

5

142

each

‘each

- quh W

each.
each

each
;

each

. sets

each

each

each 5

each . -

9

‘each

éach
each
each
each
each
each
each.

each |
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Addendunn to Task L,0~F

Transm4séioh«gréaée-dlSpéﬁ§er~g.l". . 1 each
' Transmission £luid funiiel. (fi'gkib’le) | - 2 each .
Rubber mhllét»:_ o _). — ) .3 %éch .
W)C'hisels: . o
-/ ” Regular-assorted siées~ 3 sets
/. o y C
ilr Punches: : !
' ‘o CePte;-assprted sizes ' . . 3'§ets .
) Pin-assorted sizes ' o L ' i .3 sefé )
t Hand hack saws | 3 each
Files-assorted sizes and shapes 3 seté ’
C-Clamps 3'to § inch 2 each
- Steel rule (taéé) 6 foot 3 eacﬁ
() . Steel rile (£lat) 12-inch | - '3 each ‘
. Straigh edge i ) ' K- 'l each | :
Calipers (ingide) 3", 4", 6", g" ‘ .1 each
C&lipers (outside) 3", 4", 6", 8" . i each . -
Micrometers: ’ )
0-1 inch . . 1 each
1-2 inch o 1 each 5
2~3 inch 1 each |
3=~4 inch ' \ 1 each
4=5 inch . 1 each :
5-6 inch . 1 each
Inside dial indi~<cor | 1 each
110 ,
143
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Addendum to' Task Ll.0-F = aAL

-

. Floor jack 4 ton S

Hydraulic jack (upright) large (iO toﬁ) - small
(5 ton) I8¢ :

- Car staﬁds

Sblde;ing gun (pistol g%ip) 100w Q'Sodw

.Eléctric‘so;de;ing iron (large)

: Ring ri&gé feamér

* Ring gréové ciéaﬁer'(ﬁiston)
Ring compressér (pistom)"

Compfesﬁionvteétéf

Vac;um,and fuel pump‘testers

Brake cf. hone ‘

Eng{he'cyl. hone -

Vie s, Q‘iqch

Vises, 6 inch ‘

Gear and wheel ﬁullers-Mgster Puller Set

Tune~up or engine analyzer

Fender cover . .

Brake drum and rotor lathe with radius grinding
attachment ’

Propane carburetor kit
Hydraulic press
Universal dial indicator

Headlight dimming kit

For Emission Control:

Infra-red exhause emissions tester
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ERIC

Aruitoxt provided by Eic:

_Catalytic convérter'éspirétor

Catalytic converter Qiﬁragor

CT~3 PCV Tester

¥

&

‘.
‘v

Addendum to Tagk 1.0-F
M»”“{ 1 each’
/

» L+ 1 each

- /
i

/I " 1 -each

i
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UNIT 1.0-G AUTOMOTIVE MECHANICS INTRODUCTION -
‘ . FASTENERS .
TASK G.01 .o IDENTIIY'AND USE AUTOMOTIVE FASTENERS .

PERFORMANCE OBJECTIVE:

_Given proper instruction, various fasteners used in automotive mechanics,.

and job situations requiring the use of fasteners; identify, by the proper

_terminology, the appropriate fastéeners for the job and- use the fastener

properly, meeting manufactu:er s specifications and instructon s,
standards.

NOTE: Orientation Task. Competency will be developed during
entire training period.
PERFORMANCE ACTIONS:

G.0101 Identify:

- screws - lock washers - keys and splines
- bolts = cotterpins ‘
- nuts ~ snap . rings ’

[

G.0102 Determine proper fasteners for given situations.

G.0103 . Correctly ese various tupes of fasteners.

PERFORMANCE - STANDARDS ¢ *
- Use‘automotive fasteners correctly in glven job situations
with 90 percent. accuracy.
- Identify on written knowledge test with 80 percent accuracy
common automotive fasteners and their purposes.

SUG/SESTED INSTRUCTION TIME: 2 Hours

RELATED TECHNICAL INFORMATION:
- Textbooks.
- Manufacturer's catalogs.
— Specifications manuals.
- Metric fasteners. _
— Recognize English thread designation system.
- Distinguish between fasteners of different quality with the
grade marking system.

114

147




UNIT 1.0-H® a
AUTOMOTIVE MECHANICS

‘ ‘ ' SHOP.PRACTICES AND;PROCEDURES
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. IR 3
UNIT 4, o-u r \ AUTOMOIEYE.HECHANICS ~ INTRODUCTION
TASK H.0L, T suoy PRACTICES AND PROCEDURES
PERFORMANCE OBJECTIVE: - N i

- \ L

Given proper instruction concerning~standard shop operating procedures,
appropriate, reference materials, and simulated or typical job situations; °
choose and use related technical information, such as shop mariuals, flat
rate manual, manufacturer's specifications, and part catalogs, using

the proper terminology and parts requisition forms to the instructor! '8
standards. .

.

"PERFORMANCE ACTIONS: o L

H.0101 Identify and state purpose of shop operating pro-
cedures.

~

-

H.0102 Use shop operating reference materials: (as applicable)
f a. Shop operating manuals .

b. Charts «+ ... , .
ce Forms and job orders _
& d. Flat rate manual Lo

e. “Manufacturer's specifications
f. Parts manual

H.0103 . Demonstrate proper use of common shop terminology.
/f
/
PERFORMANCE STANDARDS:
- In given shop situation, choose and useé”most appropriate shop

manuals for reference as well 4s other reference and shop

operating procedure ‘guides with 90 percent accuracy, neeting
instructor s standards.

SUGGESTED INSTRUCTION TIME: 2 Hours

RELATED TECHNICAL INFORMATION:

- Locate correct service information for an automobile in an !
owngrs manual.

- Locate service information labeled -on an automobile's
engine, etc.
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UNIT - 1.0-I

PERFORMANCE ACTIONS: . ‘ .
I.0101 IJéntify pﬁfpbées‘aﬁd types of lubrication system. ‘
I?UIOZ Identify major component parts and state purpose in

lubrication® sys tem.

1.0103 Compare purpose'and types of tires. )
'1.0104 Recognize lubrication and tire tdols and equipment. ‘
11.0105 Demonstrate how to perform operator maintenancp of
\ ) lubrication system and tires. .

AUTOMOTIVE MECHANICS - INTRODUCTION

TO -AUTOMOTIVE SYSTEMS -
TASK. 1.0l "LUBRICATION AND,TIRES ‘
PERFORMANCE™ OBJECTIVES ) .
Given, proper inétruction, identify tjpes, burpqse, use, and operator care ;‘

of lubrication items and tires. l‘ e

} ~ -

PERFORMANCE STANDARDS:
- Idéﬁéify purpose and types and demonstrate use of lubrication
system and tire items and demonstrate care of lubrication
system and tires with 100 percent accuracy, meeting tructor's-
ostandards. ;

SUGGESTED INSTRUCTION TIME: 3 Hours

RELATED TECHNICAL INFORMATION: )

- Appropriate manuals aud charts. . NS
- Manufacturer's specifications. :

t 118 151 .
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ONIT ' 1.0-L% AUTOMOTIVE MECHANICS — INTRODUCTION = °
' 106 AUTOMOTIVE SYSTEMS - ~ -

TASK 1.02 " COOLING SYSTEM

BLRrORMENCE“UBJECTIVE._

Given proper instruction concerning the operafion of the cooling system,
identify t-e purposes of the cooling system, major components and purposes,
and perform operator care of cooling system to manufacturer's specificationms
or to instructor's standards.

PERFORMANCE STANDARDS:
1.0201 . Identify purpose and operation of cooling system.

I.0202 Identify and state purpose of major component parts .
of cooling system. o -

Y

I.0203 Demonstrate how to perform operator maintenance of
cooling system.

PERFORMANCE STANDARDS: °

‘ - Identify each major component of system, state purpose of
operation, and perform operator maintenarce with 90 percent
accuracy.

>

SUGGESTED INSTRUCTION TIME: 3 Hours

RFLATED TECHNICAL INFORMATION:

- Appropriate siiop -panuals.
- Manufacturer's specifications.

119
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UNIT 1.0-1 AUTOMOTIVE MECHANICé ~ INTRODUCTION
‘ : . " TO AUTOMOTIVE SYSTEMS

' " TASX 1.03 \ . BRAKING SYSTEM

" PERFORMANCE OBJECTIVE:
Given proper instruction copcerning automotive braking systems, identify

the purpose, operation, major parts of a braking system, and perform
operator care of a given braking system.

PERFORMANCE ACTIONS:
1.0301 Identifies purpose and operation of braking system.,
1.0302 Identifies major component parts of .purpose.

1.0303 Demonstrates how to perform operator maintenance.

PERFORMANCE STANDARDS:

- Identify each major compoment of an automubile braking system,

stating its purpose and operation, and perform operator mainte-
nance with 100 percent accuracy.

SUGGESTED INSTRUCTION TIME: 3 Hours -

RELATED TECHNICAL INFORMATION:

-~ Maunfacturer's &pecifications.
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' . TASK I.04

AUTOMOTIVE'MECHANICS - INTRODUCTION
TO AUTOMOTIVE SYSTEMS

FUEL SYSTEMS

PERFoﬁgANCE OBJECTIVE:

Given proper instruction, samples of selected major American and foreign
automobiles, state the purposes and describe the operation of the fuel

__system. _Identify major parts and identify their purposes; state the

types and characteristics of motor fuels; and perform operator maintenance

on fuel systenms.

PERFORMANCE ACTIONS:

I.0401
1.0402

I.0403

[

‘ I.0494

Identify purpose and system operation of given
automobile fuel system.

Identify major component parts of fuel system and
their purpose.

State types and characteristics of typical motor
fueis.

—_—

‘Demonstrate how to perform operator maintenance of

fuel system.

PERFORMANCE STANDARDS:

— Identify each component- of the fuel system, stating its purpose

=

and operation; state types and characteristics of motor fuels,
and perform operator maintenance.

- Accuracy must be 80 percent on written knowledge tests and 100
percent on performance test.

SUGGESTED INSTRUCTION TIME: 3 Hours

RELATED TECHNICAL INFORMATION:

- Appropriate shop manuals.
— Manufacturer’s specifications.
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‘ oUNIT  1.0-I . AUTOMOTIVE MECHANICS - INTRODUCTION " ' .
' _TO, AUTOMOTIVE SYSTEMS EN

TASK 1.05 STEERING SYSTEM AND FRONT END

PERFORMANCE OBJECTIVE: .
Given proper instruction to the automotive Steering system and front

end, state the purpose and degscribe the operations of the automotive
steering system and front end. Identify and state the purposé of major
component parts of the .steering system and front end; and demonstrate ., .
how to correctly perform operator miintenance, meeting the manufacturer's
specifications and the instructor's standards.

PERFORMANCE ACTIONS:

-

1.0501 Identify the purpose of system operation of the
automotive steering system and front end. )

1.0502 Identify the major component éarts and purpose of
the steering system and front end. :

1.0503 Demonstrate how to perform operator maintenance on
the zutomotive steering system and front end.

PERFORMANCE STANDARDS :

- - Identify each major component part of the steering system and
front end, state its purpose and operatiom, and perform operator
maintenance on one or more given automobiles with 80 percent )
accuracy on written knowledge tests and 100 percent accuracy
in performance. :

SUGGESTED INSTRUCTION TIME: 2 Hours

'w

RELATED. TECHNICAL INFORMATION:

I “A‘ﬁﬁtdﬁr‘fa’té"sh’dp"nfﬂﬁﬁ‘a‘l‘s .
- Manufacturer's specifications.
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UNIT - ° 1.0I , AUTOMOTIVE MECHANICS ~ INTRODUCTION
o | 10 AUTOMOTIVE SYSTEMS

‘ ‘ TASK -. - I.06 . POWER -TRAIN AND MANUAL TRANSMISSION -

PERFORMANCE OBJECTIVE:

Given proper instruction, orientation to different automobile makes with
manuwal transmission, identify purposes, operation, and major parts of
‘the power train system with manual transmission and perforn. operator
maintenance meeting manufactux.:g.r's specifications and instructor's
standards. i

PERFORMANCE ACTIONS:

N 1.0601 State burpose and describe operation of the power
. train with manual transmission.

- I1.,0602 Identify major component parts and purpose of the
- power train system.

1.0603 Perform operator maintenance on the power train
system and manual transmission.

¢

PERFORMANCE STANDARDS :

- Identify major component parts of the power training with
manual transmission, state its purpose and operatiom, and
perform operator maintenance on the system.

- Accuracy is to be 80 percent om written knowledge tests and
100 percent on performance. )

~ Adhere to the manufacturer's specifications and meet instruc-
tor's standards. ‘ .

SUGGESTED INSTRUCTION TIME: 6 Hours W

RELATED TECHNICAL INFORMATION:

~ Appropriate shop manuals.
~ Manufacturer's specificationms.

123
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UNIT 1.6-1 : AUTOMOTIVE MECHANICS - INTRODUCTION~
: ‘ - TO AUTOMOTIVE SYSTEMS

TASK I1.07 ENGINE - - y

3
g

B
V

* \ v . ¥
PERFORMANCE OBJEETIVE: . : \- ‘ o
Given proper instructions and an.orientation to the: automotive gas .o
engine, state the purpose and déscribe the operation of the engine, i
identify the major component parts and state their- purposes, and demon- 2
strate how to perform operator maintenance according to manufacturer's N
‘specifications and meeting the.instructor ] standards.

PERFORMANCE ACTIONS: - "

I.0701 Describe purpose and operation of the automotive
' engine. . .

1.0702 Identify the major component parts and purposes of
the engine.

I.0703 Describe or demonstrate how to perform operator
maintenance.

PERFORMANCE STANDARDS: ,
- Identify each major component part of the automotive gas
engine, state its purpose and operation, and perform operator
maintenance with an accuracy of 80 percent on.written knowledge ,
tests and 100 percent on performance, meeting manufacturer' s
' specifications and the instructor's standards.

N

SUGGESTED INSTRUCTION TIME: 6 Hours

RELATED TECHNICAL INFORMATION: o

-~ Shop nanuals.

- Parts manuals.
- Manufacturer's specifications.
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r; o UNIT 1.0-I AUTOMOTIVE MECHANICS - INTRODUCTION
‘ N TO AUTOMOTIVE SYSTEMS .

TASK I.08 : HEATER SYSTEM

AL >

PERFORMANCE OBJECTIVE:  ° : - .
g ‘ *  Given a proper orientation, a typical automobile and shop situation to

service a heater system, state the purpose and operation of the automotive

heater system identify major component parts and state their purpose,
and perform operator maintenance on the heater 'to 90. percent accuracy.

"PERFORMANCE ACTIONS:

1.0801 State purpose and‘bperation of heater system.

i I1.0802 Identify major component parts of heater system and
‘ ) - purpose.
I1.0803 Demonstrate how to perform operator maintenance of

heater system.

)

PERFORMANCE STANDARDS:

~ Identify each major component of the automotive heater system,
" state its purpose and operation, and perform operator mainten-
ance with 80 percent accuracy om written knowledge tests and
90 percent accuracy on performance tests.

SUGGESTED INSTRUCTION TIME: 2 Hours.

RELATED TECHINCAL INFORMATION: . .

4

~ Appropriate shop manuals and charts.
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UNIT 1.0-I AUTOMOTIVE MECHANICS - INTRDDUCTION
TO. AUTOMOTIVE SYSTEMS

TASK 1.09 : | _ - AJTOMATIC TRANSMISSION

.

K4
PERFORMANCE OBJECTIVE: ,
Given an orientation to the automobile automatic transmission, intro=—
duction.to typical automatic transmissions and operator maintenance of
transmissions; state purposé and describe operation of the automatic
transmission, identify and state the purpose of major, component parts,
and show how to perform operator maintenance. °

PERFORMANCE ACTIONS:
1.0901 Explain purpose and operation of automatic trans—
mission.
“1.0902 Identify and glve the purpose of major component
parts of the automatic transmission.

1.0903 Show how to perform operator maintenance on the
automatic transmission.

PERFORMANCE STANDARDS 3

* = Identify each major component part of the automatic transmis-
sion, state its purpose and operation with an accuracy of 80
percent on a written knowledge test and perform operator
maintenance with 100 percent accuracy.

I3

SUGGESTED INSTRUCTION TIME: 2 Hours

RELATED TECHNICAL INFORMATION:

- Appropriate shop manuals.
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UNIT . 1,0-I - -AUTOMOTIVE MECHANICS = INTRODUCTION
) ©TO AUTOMOTIVE SYSTEMS

TASK I.10 . © " ELECTRICAL SYSTEM : L,

PERFORMANCE OBJECTIVE:

N ~
Given proper orientation to the automotive electrical system, state the
purpose and describe the operation of the automobile electrical system,
identify and state the purpose of major component parts, and show how to
perform operator maintenance.

R

PERFURMANQE ACTIONS:

y

I.1001 Describe the purpose ‘and operation of the automotive
electrical system. ~ -~

~e
S
Ny

1.1002  Identify the major °component patEE‘end;their purposes.

I.1003 Show how to perform operator maintenance.

PERFORMANCE STANDARDSL

- Identify each major component nart of the automobile electrical
system, stating its purpose and operatiom, with 80 percent
accuracy on written knowledge tests, and 100 percent accuracy
on demonstrated operator maintenance. i

~

SUGGESTED INSTRUCTION TIME: 6 Hours
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| UNIT 1.0-I ~ AUTOMOTIVE MECHANICS - INTRODUCTION.
} ‘ : ) TO AUTOMOTIVE SYSTEMS

. ' ' TASK.- . I.ll ‘ AIR CONDITIONERS

PERFORMANCE OBJECTIVE: \
Given an orientation to the automobile air conditioning system, typical
manufacturer systems, state the purpose and describe the operation of
the automobile air conditioner, identify and state th& purpose of major
component parts of the air conditioner, and show how to perform operator
maintenance.

PERFORMANCE ACTIONS:

I.1101 Describe the purpose and operation of the automobile
. a1r conditioner system.

I.1102 Ideniify major component parts of the system and
state their purpose.

" I.1103 Show how to perform operator maintenance.
() PERFORMANCE STANDARDS :
” - Identi—f"; each major component part of the'air conditioner

system, state its purpose and operations, with 80 percent
accuracy on written knowledge tests, and show how to perform
operator maintenance with 90 percent accuracy.

N

SUGGESTED INSTRUCTION TIME: , 1 Hour

RELATED TECHNICAL INFORMATION:

-~ Shop manuals. )
e —m—Manufacturer!s—specifications-and -manualss — - - e -
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UNIT/TASK

2.01

2.02

2.03

2.04

"TASK LISTINGS
AUTGMOTTVE MECHANICS

DESCRIPTION

’““"‘““*‘““UNTT“Z:O-“ﬁUBRiGATiON-AND-VEHiCEE‘OPERATINGTMKINTENENUh = thhL I

(Automotive Tune-up and Repair Draining & Refilling Engine

0il) Given an automobile, the student will drain the engine

oil and refill it to a Specified level with lubricant recommended
by the manufacturer for specified vehicle use.

(Automotive Tune-up-'and Repair Changing 0il Filter Cartridge)
Given an automobile,.the student will change the oil filter
cartridge in accordance with given procedures.

(Automotive Tune-up and Repair Chasgis -Lubrication) Given an
automobile, the student Will perform a chassis lubrication
using the specified lubricants in' accordance' with manufacturer's
specifications. . -

’ ’ -~ s

s,

(Inspect, Service, or Replace Carburetor Air Cleaner) Given a -
-vehicle and acce8s to the necessary hand tools, equipment, and
a service manual; inspect the carburetor air ‘cleaning element
for dirt, and clean the element, using the manufacturer's
recommended procedures. , L

—
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UNIT - 2.0 e LUBRICATION AND VEHICLE ,
e OPERATING MAINTENANCE - LEVEL I

: ‘ TASK 2,01 Co DRAIN. & REFILL ENGINE OIL

PERFORMANCE OBJECTIVE:

Given an automobile, the student will drain the engine oil and refill it
‘to a specified level with lubricant recomménded by the manufacturer for
specified vehicle use. :

<

a

PERFORMANCE ACTIONS:
2,0101  Run enging until oil is hot.

2,0102  Raise car on hoist.
(CAUTION: Follow hoist safety
‘ rules.)

2.0103 Place oil drain pan under drain plug.

2.0104 Remove o0il drain plug.
: {CAUTION: .Be careful of hot oil.)
(NOTE: Do not drop plug into drain pan.)

‘ 2.0105 Allow o0il to drain until all oil is out.

- 2.0106 Replace drain plug.
. (CAUTION: Do not overtighten.)
(NOTE:;k If filter is to be changed, refer to
Job Sheet No. 16.)

2.0107 Lower car to floor.

¢ 2.0108 Refer to specifications for amount, type, and grade
of oil to be used.

-

2.0109 Remove filler cap.

2,0110 Put in specifiad oil. ¥
(NOTE: Be careful--do not
spill oil on fender or engine.)

2.0111L Check o0il level on dipstick.
(NOTE: Dipstick should show "full.")

2,0112 Start engine and check for oil prlessure.
(NOTE: If no pressure, stop engine and check
with instructor.)

. ' ’ 130
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UNIT 2.0 : LUBRICATION AND VEHICLE

- ) : ~ . OPERATING MAINTENANCE - LEVEL I
).;/,, . , N ) ” N ‘ N . A
> ‘ TASK 2.01 ’ DRAIN & REFILL ENGINE OIL (Con®t.)
; N " o Nt
- . ) \ \
; . PERFORMANCE ACTIONS (C~n't.):
2.0113 Turn engine off. . : S \ “ \;

2.0114 Raise car and check drain plug for leaks.
, (NOTE: If plug- leaks, check with instructor.) ¢

-

- ©2.0115 Lower car to floor.
2.0116 Record mileage.on vehicle lubrication sticker.

2.0117 Clean up work area. Place empty oil cans in desig-~
nated trash container.

PERFORMANCE STANDARDS:

+ -. Draiz and £ill the engine oil to manufacturer's specificatiéﬁs. . »
- using proper weighf and .quality-of oil. Wo leaks.

. LA
.

SUGGESTED INSTRUCTION TIME: . 1 Heur

RELATED TECHNIFAL‘IEFQREAIION§_

- Identify oil filters, drain plugs, filler caps, and dip stick.
- Describe viscosity or pepoerty of oils. )
-~ Identify.different type filters.

- Manufacturer's specificatious.
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- oNIT 7.0 S LUBRICATION AND VEHICLE
‘ . ' . . OPERATING MAINTENANCE - LEVEL I

CHANGE OIL FILTER CARTRIDGE. -

‘ ~ CTASK. .. 2.02 . - ‘ ‘ ;

| ' ! ) :

~ PERFORMANCE OBJECTIVE:

Given an automobile, the student will change the oil filter cartridge in
accordance with given procedures.
|

4

PERFoRMANC:E ACTIONS:
&.0201 Start eugine and bring engine to operating . temperature.’

“

2.0202  Hold hand on oil filter. / -

i (NOTE:. |If filter feels cold it is completely clogged.
. If it feols hot and 0oil is still flowing

— ) lthrough .) \ :

Put it in the funnel on the oil drum.

2.0203 Remove ihe filter cover and lift out filter element.
(NOTE:

Do not drop oil all over shop floor.)

¢

3 : .
2,0204 = Use a suction gun to remove rest of oil from filter

‘ \ case..

2.0205 Wipe intenisr of case clean'and wash filter top

clean,

2.0206 Read instructions with new. filter. Install new

i *——fiiter—inAfikter—CHSe.

2.0207 Start engine nd check all around filter for leaks.

2.0208 Replace the filter case cover and gasketu Tighten
‘ the cover clamp nut (or rim bolts). \ -

\ "

2.0209 Add one quart of motor oil to the crankcase. (This ¢
allowance is for)the capacity of the filter and must ‘ .
be added to engine oil whenever a. filter cartridge
is renewed.)

(NOTE:. Do not pun 0il in the filter case.)
\ !
" -.0210 Run the engine for .a few minutes and check for oil
leaks, \

/ \
/ \

e

PERFORMANCE STANDARDS:

- - . \
) - Chan%e-the oil filter cartridge'to manufacturer's specifications,
0 usin§ the proper filter and tightening so there are no leaks.
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UNIT 2.0 ' . " LUBRICATION AND VEHICLE

- Manufacturer's specifications.

OPERATING MAINTENANCE - LEVEL I
TASK 2,02 CHANGE OIL FILTER CARTRIDGE (Con't.)
SUGGESTED INSTRUCTION TIME: 1 Hour -
. —_—
RELATED TECHNICAL INFORMATION: ’ -

133
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WIT 2.0

"TASK 2.03

LUBRICATION AND VEHICLE
OPERATING MAINTENANCE - LEVEL I

CHASSIS LUBRICATION

PERFORMANCE OBJECTIVE:

Given an automobile,
using the specified.
fications.

PERFORMANCE ACTIONS:

2.0301

2.0302

2.0303

2.0304
2.0305

2.0306

© 2.0307

2.0308

2.0309

2.0310

the student will perform a chassis lubrication
lubricants in accordance with manufacturer's speci-

Raise car on hydraulic 1lift according to safety
instructions for that 1ift. .

Consult lubrication chart for the particular vehicle
being lubricated.
(NOTE: Location and total number of grease fittings.)

Wipe all grease fittings clean with a shop rag.
Place lube gun on each fitting and apply pressure.

Continue pressure until new, clean, grease can be
seen coming out of joint.-

~

Lube all rubber grommets with rubber lube only.

(NOTE: Do not use oil or grease on rubber. It will
cause deterioration.)

Remove differential oil fille. plug and check lube

level.,

(NOTE: Lube should be up to where it almost rums
out of hole. Add specified gear lube if
.necessary.)

Check lube level of standard transmission following
manufdcturer's recommended procedure for standard
transmission. ’

Lube emergency brake linkage and clutch, with SAE 30
oil.

Check and lube universal joints follow!ng manufacturer's
recommended procedure.
(NOTE: Many universal joints should not be lubed

with pressure gun.)

If in doubt about your work, have instructor check
it at this point.

134 -
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“UNIT 2.0 ~ LUBRICATION AND VEHICLE .
OPERATING MAINTENANCE ~ LEVEL I

() TASK_ 2.03 . CHASSIS LUBRICATION (Con't.)

'PERFORMANCE ACTIONS (Con't.): ] 7 ' -
2.0311 Lower car to floor and raise hood.

2,0312 Lube generator, starter, and distributor at oil cups
with about 3 drops of SAE 3( oil.

2,0313 Lube fan belt by rubbing fan belt lube on underside
of fan belt. )
(CAUTION: Do not try this while engine is runmning.)

2,031 Check the steering gear case fluid level and add 90 )
wt. gear lube if necessary. - :

2.0315 Clean all grease fittings under hood and lube with
¥ pressure gunl.

¢

2.0316  Lube throttle linkage with SAE 30 oil. .
_ . 2.0317 Lube door latches, door catches, hood release, and---
‘ trunk latch with stick lubricant.

‘ (NOTE: Apply lubricant to the surfaces that rub on

each other.)

_ 2.0318. Check manufacturer's manual to see how -nd if water
- - <‘"~"*“*p$mp’shouid“be tubricated-

2,0319 -Put graphite in door locks.

2.0320 Check brake fluid level and add if necessary 1/4
inch from top of filler hole.

2.0321 Close hood and remove -car from hoist.

PERFORMANCE STANDARDS:
-~ Lubricate the chassis using the lubricants recommended by
manufacturer.

~ Wipe down all fittings prior to lubrications and clean all
fittings of excess grease after lubrication.

SUGGESTED INSTRUCTION TIME: 1 Hour
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UNIT 2.0 — “IUBKICATIGN AND “VEHICLE OPERATING””“ -
- MAINTENANCE -~ LEVEL 1 :

TASK 2.04 INSPECT, SERVICE, OR REPLACE
’ CARBURETOR AIR CLEANER

PERFORMANCE OBJECTIVE:

Given a vehicle and access to the necessary hand tools, equipment, and a
service manual; inspect the carburetor air cleaning element foxr dirty
and clean the element, using the manufacturer’'s recommended procedure.

PERFORMANCE ACTiONS:

2.0401  Remove carburetor air filter element. (Use of
fender covers recommended.) '

2.0402 Inspect filter element for dirt. (Visually with
light bulb or against sunlight.)

2.0403 Remove excess dirt from filter, if necessary.

2.0404 Replace filter or reinstall filter.

PERFORMANCE STANDARDS :

- Inspect and clean or replace the carburetor air cleaner on the
vehicle provided by the imstructor.
- otandard s’ of industry on replacement of air filter applj.

1

SUGGESTED INSTRUCTION TIME: 1 Hour




TASK LISTINGS
AUTOMOTIVE MECHANICS

‘ UNLT/TASK ~ DESCRIPTION
Unit 3.0 AUTOMOTIVE ENGINE MAINTENANCE, REPAIR, AND OVERHAUL

3.01 (Petermine Needed Engine Service or Repair) Given an automobile
with a possible engine problem, determine the needed engine
service or repair, as accurately as possible using given and
available information. Report findings to customer.

3.02 (Perform Engine Vacuum Tests and Determine Needed Repairs)
Given a vacuum gauge, the student will diagnosis the engine
condition using the vacuum gauge in accordance with given
specifications.

3.03 (Replace Valve Cover Gaskets) Given an automobile and access

to the proper hand tools and equipment. Student will remove
and replace valve cover gasket(s). Upon replacement, there
.will be no leaks or stoppages in the system.

3.04 (Replace Outside Seals) Given an automobile engine out of a
car, the student will install the rear-main seal in accordance
with manufacturer's specifications.

. 3.05 (Replace and Repair Motor Mounts) Provided a vehicle and -
' access to the proper hand tools, equipment, and service manual;
replace the engine mounts fo.lowing the manufacturer's recom-
‘mended procedures. The mounts must meet the manufacturer s
torque specifications where necessary.

__ 3.06  (Perform Cylinder Compression Tests and Determine Needed Re- _
pairs) Provided an engine at normal operaiing temperatures,
and using the proper tools, gauges, and service manual; perform

- a cylinder pression test within +/- 10 p.s.i. of the readings

- found by th& instructor.

3.07 (Remove Cylinder Head(s) From Engine) Given an ¢ 'gine, the
student will remove the cylinder nead (s) according to manu-
facturer's specifications.

3.08 (Diassembling a Cylinder Head) Given a cylinder kead, the
’ student will disassemble it.

3.09 (Inspect Valve Spring Retainers and Locks) Given an automobile
engine, the student will test the valve spring for etchings,
squareness, uniformity, and specified compressed pressure at a
specified height. °

3.10 (Inspect Valve Guides for Wear, Check Valve Guide to Stem Fit,
' and Determine Needed Repairs) Given an automotive cylinder
head engine, the student will determire valve stem to guide
clearance and compare with manufacturer's specificatioms.
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T T 311 " (Inspect Cylinder Heads for Cracks, Gasket Surface Areas for
Warpage, and Chéck Passage Condition) Given a cylinder-head,
and access to the proper equipment and service manual, inspéct

} the head for warpage, under the supervision of an instructor.

0 - If warpage exists, report the findings to the instructor and
identify the necessary repairs.

3.12 (Reassembling Valve Components With Head) Given an automobile
engine, the student will reassemble the valve components with
-the head in accordance with mapufacturer's specifications. -
3.13 (Installing Cylinder Heads on Engine Block) - Given an auto-
mobile engine the student will install the cylinder heads on
the engine block in accordance with manufacturer's specificatidns.

3.14 (Steam Clean Engine) Using a steam cleaner, steam clean the-

‘ engine surface of. a given automobile under the instructor's
supervision. All heavy deposits of dirt and grease must be
dissolved and washed away, and ignition parts must be free of
moisture. -

3.15 (Inspect Exhaust System) Provided a vehicle, visually check
. the complete exhaust system for holes, defects, broken or
" missing components, and rust-outs, under instructor supervision.
All defects and problem identified by the instructor must be

recognized.
‘ 3.16 (Replace Exhaust Manifold(s)) Given an automobile with broken
or warped exhaust manifolds, and access to the proper tools,

equipment, and service manual; remove and install new exhaust
manifold, following the manufacturer's procedures. When com~
pleted, the exhaust manifold will not leak fumes or rattle.

‘W

W 17 (Testing a Positive Crankcabe Ventilation System) -Given a
pressure tester and a positive crankcase ventilation system,
the student will test the system using the pressure tester in
accordance with manufacturer's specifications.

3.18 (Perform Cylinder Leakage Tests and Determine Needed Repairs)
Given an engine at normal operating temperatures and using the
proper tools, equipment, and service manual; perform a cy inder
leakage test following the manufacturer's recommended procedures.
The reading must be within +/- 10 percent of the reading found
by the instructor.

3.19 (Perform Cylinder Power Balance Tests and Determine Needed
Repalrs) Given an engine at normal operating temperatures,
and using the proper test equipment, and service manual; per-
form a cylinder balance test under instructor supervision.
Time limit is 20 minutes. The reading must be within +/- 10
percent of the reading found by the instructor.

3.20 (Diagnose Valve Train and Head Malfunctions) Using the proper
. tools and equipment, examine the valve train and head of an
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operating engine and identify the malfunctions, under instruc-
tor's supervision. All malfunctions given by the instructor
must be identified.

. 3.21 (Clean Engine Parts and Check for Condition) With the engine .
disassembled, and using the proper cleaning equipment, clean
and inspect each engine component for proper condition, under
instructor supervision. All components needing maintenance
and repair must be identified to the imstructor, -and each
cleaned part must meet instructor s approval.

3.22 _ (Perform Operational Inspections of the Engine Lubrication
Systems) Given'an automobile, service manual, aind access to
the proper tools,. and gauges; perform operational inspections
6f the engine lubrication systems following the manuficturer's
recommendéd procedures. All malfunctions (stoupages) identified
by the instructor must be recognized.

3.23 (Replace Camshaft, Replace Camshaft Bearings, Replace Timing
Gears and Chains, Replace. Gaskets and Seals, Réplace Valve
Lifters) Given an. automobile engine and access to the proper
tools, equipment, and seérvice manual; remove and replace the
camshaft in accordance with the manufacturer's specifications
and procedures. Camshaft and related component parts will
work freely without. binding or leakage upon completion of the

repairs.
‘ 3.24 (Repair and Replace Intake Manifold and Gaskets) Given an
o ) automobile engine, the student will remove and replace the

intake manifold in accordance with uanufacturer s specifications.
3.25 (Adjust Valves) Given automobile engin° with mechanical valve
lifters, necessary tools, equipment,/and service manual}
adjust exhaust and intake valve "lash" according to the manufac-
turer's specifications and method.  Any variations must be
detected and corrected.

3.26 (Inspect, Replace and/or Grind Valve Face and Stem) Given an
c.’linder head, the student.will grind the valve face and stem
usiu ~3lve machine in accordance with manufacturer's specifi-
cations. -

3.27 - (Refacing Valve Seats) Given an cylinder head, the student
will reface the valve seats using a valve seat grinder and
maintaining a concentricity of .002 inch.

3.28 (Knurl Valve Guide) Given cylinder head(s) totally disassembled, - ‘
and proper tools and equipment, students will be able to knurl
valve guides to a correct f£it.

3.29 (Remove and Replace Oil Pump) Provided an engine, and given
access to a service manual and proper hand tools, replace the
0il pump following the manufacturer's recommended procedures.

' ’ Operation of the oil pump after installation must meet manu-
facturer's specifications and must have no leaks or other

malfunctions.
139
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3.30

3.31

3.32

3.33

‘ manual' remove and replacé the connecting rods and rod bearings

(Replace Flywheel and Flywheel Ring éear) Provided a vehicle,
_ service manual and access to ‘the proper tools and equipment,

replace the flywheei ring gear and flywheel, following the
manufacturer s specifications and procedures. When completed,

) the flywheel ring gear will function without noise or slippage.

(Remove and Replacée Englne from Vehicle) GiNen an automobile
requiring engine removal, and access to a engine hoist, or

chain hoist, service manual, hand tools, and other needed

equipment, remové the engine from the vehicle following the
manufactuer's recommended procedures. .The engine mist be ) ;
removed without incurring any damage to surrounding items and
equipment. All accepted safety practites must be observed.

(Remove and Replace Connecting Rods and Bearings, Remove and
Replace Pistons and Rings, and Inspect Parts with Micrometers
and Plastigauge) Using the proper hand tools and service

in 'a given engine, accoridng to manufacturer s specifications.
Upon completion, there will be no leaks in the repaired area

and the oil pressure and engine temperature will conform to
the manufacturer's specifications.

(Remove and Replace Crankshaft and Bearings, Inspect with o
Micrometers and Plastigauge for Proper Bearing Fit) Given ‘an
assigned crankshaft and block assembly, and using the proper
tools,. equipment, and service manual; replace the crankshaft

and main bearings according to the manufacturer' 's procedures

and specifications.




, 1 UNIT 3.0 , AUTOMOTIVE ' ENGINE MAINTENANCE,
» | ‘ REPAIR, AND OVERHAUL

. TASK 3.01 '  DIAGNOSE NEEDED ENGINE SERVICE
. ‘ | OR REPAIR

PERFORMANCE OBJECTIVE:

Given an automobile with a possible probiem, diagnose the needed engine
service or repair, as accurately as possible using given and available
information. Rer :t findings to customer.

PERFORMANCE ACTIONS:

3.0101 Listen to driver's (owner's) complaint.

3.0102 Listen to engine noises, or observe performance
. problem.

.3.0103 Inspect engine assembly for fuel oil, collant,
- transmission, or other leaks. -

3.0104 Check engine systems as necessary. For example,
s check engine exhaust smoke color and quality.

‘ 3.0105 Road test vehicle to determine needed repairs/
. service. .
s 5
3.0106 Determine ‘needed repairs/service. "Report to customer. _

PERFORMANCE STANDARDS:

- Determine needed engine service or repair based on given and
available information.

Z Findings mist agree with pre~diagnosed or instructor £indings.
SUGGESTED INSTRUCTION TIME: 1 Hour
(NOTE: Diagnostic competency typieelly will require training and
experience over a period of time exceeding the '"suggested

instructional times." (Competency may require the full
two year training period to develop.)
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_ Observe for reported-engine problem.

011 pressure: low, excessive, no pressure, contamination, con-

.tion, or at idle, noisy water pump, radiator cap noise, coolant

fuel consumption, or insufficient .or excessive fuel delivery,

- Undercharged battery, overcharged battery, regular diagnosed as !

Source of these suggestions: Auto Service and Repair by Stockel.

Addendum to Task 3.01

SUGGESTIONS FOR ROAD TESTING VEHICLE

Observe all traffic laws.

Drive to location where it is safe¢ to accelerate to 50 MPH.

On reaching 50 MPH, immediately let up on accelerator. Allow c.r
to coast 'to about 30 MPH. '

Drive at 30 MPH for about a block. Then, accelerate rapidly to 50
MPH and again let up on acceleration and coast td about 30 MPH.
(Repeat as necessary.)

Observe oil pressure, temperature, steering, braking, qhifting,
clutch, rear axle, as well as engine performance.

Engine should have had smooth and responsive, ping-free accelera-
tion. There should be missing, bucking, or loping at low, medium,
and high speeds. -The engine should not stall following a fast
stop. Dash instruments should read normal. .

It 1is advisable-to check horn, lights, or other systems and make
the customer aware of all areas. that may need repairs.

SOME AREAS TO OBSERVE ARE .

sumption.
Overheating, overcooling or slow warmup, belt squeal on accelera-

loss.
\ Stalling and/or rough {.ling, parburetor flooding, poor accelera-
tion, idle speed varies, hard starting when cold or hot, excessive

improper choking, top speed lowered, fuel pump noise.

Missing during acceleration or at idle or low speed, missing during
crusing or high speed operation, missing at all speeds, preignition,
detonation, backfiring in intake manifold or exhaust system, engine
kicks (backward) "during cranking, weak or intermittent or no spark
at plugs, short point life, coil failure, condenser failure, short
spark plug life.

No charge, low or erratic rate cf change, excessive charge, noise

in charging system. : ‘
malfunction.

Starter will not crank engine, starter cranks engine slowly, starter
makes excessive noise, starter cranks but will not engage flywheel
ring gear, starter drive pintion releases slowly or not at all.

‘ /
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. : UNIT 3.0 S AHTOMQTIVE ENGINE MAINTENANCE, .
S - ) REPAIR, AND OVERHAUL o
TASK 3.02 . o PERFORM ENGINE VACUUM TESTS AND . )
. : ' DETERMINE NEEDED REPAIRS e
- q - — - ; 7
PERFORMANCE OBJECTLIVE:
Given a vacuum gauge, the student will diagnosis the engine condition
fusing the vacuum gauge in accordance with given specifici®lons.
" PERFORMANCE ACTIONS: :
3.0201 Remove the vacuum plug at base plate of carburetor.

3,0202  Connect the adaptor on gauge on the manifold.
“3;0203 Start the engine and set idle at 400 to 500 tpm.
b 3.0204 - Check for afpropriate readings.
.3,0205  Record test results.
3.0206 Write findings from tests on reverse 'sid: of Job

| Sheet.
o

\

PER £ORMANCE STANDARDS:

= Diagnose engiie condition\using the vacuum gauge and given
specifications. Finding must agree with instructors.

A,

SUGGESTED INSTRUCTION TIME: 1 Hour

RELATED TECHNICAL INFORMATION:.

-~ Interpreting standard vacuum gauge readings.

Ja—_
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UNIT/ 3.0 AUTONOTIVE ENGINE MALNTENANCE,
REPAIR, AND OVERHAUL ,

‘ ' TASK 3.03 REPLACE VALVE COVER GASKETS

PERFORMANCE OBJECTLVE:

Given an automobile and access to the proper hand tools and equipment. ‘
Student will remove and replace valve cover gasket(s). Upon replacement,
there will be no. leaks or stoppage in the system..

PERFORMANCE ACTIONS:

3.0301 Remove air cleaner. . S

3.0302  Remove any wires, brackets, vacuum lines, etc., to
gain access to valve covers. -~

3.0303 Remove valve cover attaching (bolts and screws). i A

3.0304 Tap valve cover with rubber hammer to break loose
and remove valve cover.

) 3.0305 Scrap old gasket from valve c_6ver and clean cover
‘ and head thoroughly.
3.0306 Inspeé:t and clean 1if necessary oil return passages. ’
3.0397 Inspect vetive cover gasket surface area and reshape

" 1f necessary.

3.0308 If using gaskef séaler, please only on valve cover
side of gasket and install gasket on valve cover.

3.0309 Reinstall valve covef(s:) on engine.
- (NOTE: Check for loose wires or hoses, etc., trapped
.- - --—- - -—-—ynder cover,) : T

e eyt e
SNSRI, JEEE

3.0310 Retorque bolts-screws to manufacturer's specifications.

/ 3.0311 = Repeat steps l and 2 In reverse and start engine and
' check for oil leaks.

PERFORMANCE STANDARDS:
~ Remove and replace valve cover gasket(s). Upon completion,
there will be no leaks or stoppage in the system.

() SUGGESTED INSTRUCTION TIME: 5 Hours
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« UNIT . 3.0 * PMTOMOTIVE ENGINE MAINTENANGE

ce R REPAIR, AND OVERHAUL
TASK 3.04 : REPLACE OUTSIDE SEALS
- -RERFORMANCE OBJECTIVE: - - R oL

o

Given an automobile engine out of a car, the studemt will insta}l the
rear-main oil seal in accordance with manufacturer s specifications,

\J

PN

PERFORMANCE ACTIONS:

)

3.0401 Compare‘old seal with new seal for proper fit.

3.0502  Clean seal graove in cap'and block with cloth and-
o scraper. .

"
*

3.0403 Press braided seal into cap so that both ends stick
up above .cap. .

-

3.0404 Tap or "r311 the seal down into the groove using a
‘ smooth Tounded tool' like a hammer aandle. ‘

3.0405 Check to make sure it is snugly in°placef

3.0406 Cut off ends flush with cap with razor blade and .set
aside, . .

3.0407 Repeat same. procedure in the block section. .

“

PERFORMANCE STAﬁDARDS}

- Install rear-main oil seal in accordance with manufacturer's
specifications. . ’

SUGGESTED INSTRUCTION TIME: 4 Hours
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UNIT | 3.0 . AUTOMOTIVE ENGINE MAINTENANCE,
e S REPAIR, AND OVERHAUL
' TASK 3.05 REPLACE{ MITOR MOUNTS
' . . . \

St
5

H

: PERf‘ORMANCE QOBJECTIVE: o

Provided a vehicle and access to the proper hand tools,xequipment and

_service manual; replace the engine mounts following the manufacturer's

" recomménded ‘procedures. The m