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=== shop safety.
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Material Safety: DatasSheet

/
HMIS
BN CONFIDENTIAL Health T
'. : Please restrict the use to your internal company requirements. Flammahilit\"\ 1 1
- Reactivity 0 |
e L Material Safety Data Sheet prosive o]
Equipment | J\
Section 1 — Chemical Product and Company Ildentification
— Engineered Lubricants Co. Emergency Phone Numbers
g=s 11525 Rock Island Court Engineered Lubricants: 314-872-9540
Maryland Heights, MO 63043-3597 Transportation Emergencies: Chemtrec: 1-800-424-9300
P g

After Hours Medical Emergencies: 1-800-876-0008 Ext. 3068
Product Description: Petroleum Hydrocarbon Oil Blend

it

Section 2 — Composition / Information on Ingredients

Hazardous Components Exposure Limits | Carcinogen \

NPer40 CFR Parts 302.4, 355.5, & 372.65 CAS # % Vol |ACGIH TLV| OSHA PEL | NTP |IARC|OSHA
one
l

N

l lance of Components: Trade Secret E 1 NI LR
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SRASHESHOS is a carcinogen — a substance
.n? CallSes' cancer.
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ever use compressed air or dry brush to
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= :Ldean brake assemblies.
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-® [Jse a brake vacuum or brake washer.






_, - fasteners, and shop
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]VLJf“f]lB screws/ bolts, sheet metal screws,
”rl CIE nuts

,-.._,f.)ake and flat washers.

:_r

= =4 Head markings, thread series, right-hand
- and left-hand threads, major and minor
diameters, thread pitch.



“SHardness markings: ..
VIBtric (10:9=hard),standard ™"
(3 grade 5=medium)
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% fFasteners:
NACHINE screw,, sheet metal
- .cotter I, studs




Jhreads'per inch (tpi) is usediwith
" standard fastenersss™
PILCh is used with metric fasteners.
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Serewdrivers, wrenches, sockets, drive
ur lles, extensions, pliers, hammer,
“Ch sels punches, files, hacksaw, taps,

—
-

,: “dies, vises, drill bits

-L —

~® Describe the use of each of the above
tools.






rewdriver: flatsblade
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= Wrenches:
openend, box-endy®
_combination



. Sockets:
6 point, impactpe
00Int deep,, spark plug




= Drive handles:
ot, breaker: bar (flexshandle);™

tension, speeder. (speed handle)




" Pliers:
Slip=joint; diagonal-GUtters,
& Channel=locks, VISe grips




dii'PEEN hammer, cold*chisels™




f " Punches:
| dper (startlng), CERter, e




e
Files, hacksawss
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IC ea ring tools
:c’f’urate to 1 32 or 1mm).

er és rulers, tire and brake
= 1ckness gauges.

Electrlcal testers, feeler gauges,
tire pressure gauges
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English Scale Graduated in Thirty-seconds of an Inch
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ORENNEN equals about 25 millimetersy

@ia. of a quarter) (25 cents)
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SION CONTROL INFORMATION

WFORMS TO U.S. EPA REGULATIONS
906 MODEL YEAR NEW MOTOR VEHICLES
AT ALL ALTITUDES

9

i R £
[ NO ADJUSTMENTS NEEDED

EVAP. PROCEDURE 86.130-78

- e i TO VSC ASSEMBLY

FUEL PRESSURE
REGULATOR

l VALVECOVER]  VSC= VEMICLE SPEED DONTROL
WORMY = INTAKE MANIFOLD VACUUM
MTV = INTAKE MANIFOLD TUNING VALVE
FUEL TANK « = = = OPTIONAL VACUUN
PRESSURE RELIEF / OPERATED ACCESSORIES
ROLLOVER VALVE

[ 36 uen | SPARK PLUGS
! LR3I SV n. GAF
| TCR1073AYPA RC12LY(

S Ioeat-@m‘?b‘

—




O | 4591208 | CATALYST

VEHICLE EMISSION CONTROL INFORMATION

T

.

THIS VEHICLE CONFORMS TO U.S. EPA REGULATIONS
APPLICABLE TO 1998 MODEL YEAR NEW MOTOR VEHICLES

AT ALL ALTITUDES.

b )

“BASIC IGNITION TIMING AND IDLE FUEL/AIR MIXTURE
HAVE BEEN PRESET AT THE FACTORY. SEE THE SERVICE
OTHER ADDITIONAL

32 UTER | SPARK PLUGS
WORMG2VE0 | 050 in. GAP

ey g
Eah, P e DABEARS MPLBLAG AP REETVERY
AOLLEWR B

'
.
Lol
WAV . SLTONCART TS WLV
TIAP - WAP LONSOR & TSRS AR TENP SONSON
A

B

WORRO10168G|  RC12PECS

MANUAL FOR PROPER PROCEDURES AND
INFORMATION.
SADJUSTMENTS MADE BY OTHER THAN APPROVED
SERVICE MANUAL PROCEDURES MAY VIOLATE
FEDERALAND STATE LAWS.

NO ADJUSTMENTS NEEDED

EVAP. PROCEDURE 86.130-96

CAUTION: APPLY PARKING BRAKE WHEN SERVICING VEHICLE.

32VAGXBY

VARAURRANRY



4.3 LITER IMPORTANT VEHICLE INFORMATION

WGMXT04.3184
WGMXE0095004 General Motors Corporation 2

%
NOTE: ENGINE SPARK TIMING AND IDLE

SPEEDS ARE AUTOMATICALLY CONTROLLED.
DO NOT ATTEMPT ADJUSTMENTS,

SEE SERVICE MANUAL AND MAINTENANCE
SCHEDULE FOR MORE INFORMATION.

PRIMARY SOK/100K ST.

1O CALIFORNIA REGULATIONS APPLICABLE 1O 1990
CERTIFIED TO THE ANDAROS
PUCABLE IN CALIFORNIA, OBD N CERTIFIED,

THIS VEHICLE CONFORMS
LIGHT-

MODEL-YEAR NEW TRUCKS
AND TO US. EPA REGULATIONS AP




YEar and,.enginessize?

| 4591208 | CATALYST

VEHICLE EMISSION CONTROL INFORMATION

THIS VEHICLE CONFORMS TO U.S. EPA REGULATIONS
APPLICABLE T0 1998 MODEL YEAR NEW MOTOR VEHICLES

AT ALL ALTITUDES.

3

3IC 1GNITION TIMING AND IDLE FUEL/AIR MIXTURE
/E BEEN PRESET AT THE FACTORY, SEE THE SERVICE
\UAL FOR PROPER PROCEDURES AND OTHER ADDITIONAL
DRMATION.
JUSTMENTS MADE BY OTHER THAN APPROVED

— = IVICEMANUAL PROCEDURES VA VIOLATE

~—  ERALAND STATELAVS

~~ITION: APPLY PARKING BRAKE WHEY SERVICING VEHICLE.

«-—"_”
- P—

32 LITER | SPARK PLUGS
WCRXV03:2VBO0 | .050 in. GAP

WCRXR0101GBG RC12PEC5

NO ADJUSTMENTS NEEDED

EVAP. PROCEDURE 86.130-96
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5.7 LITER
*H3G5.7TSHXY7
, 7D0-30

GENERAL MOTORS CORPORATIC

SET PARKING BRAKE AND BLOCK DRIVE WHEE

TIMING ADJUSTMENT: MAKE ADJUSTMENT WITH ENGINE AT N
TEMPERATURE AND AIR CONDITIONING OFF.(IF EQUIPPED)

il

I
il

1. VERIFY NO “SERVICE ENGINE SOON" LIGHT.

2. PUT EST (ELECTRONIC SPARK TIMING) IN BYPASS MODE E
THE TIMING CONNEGGOR.

]

RS ]

e [NOTE| THIS IS A SINGLE WIRE SEALED CONNECTOR. T
—— WITH A BLACK &TRIPE AND_ BREAK OUT OF THE ENGIN
e

TR
]

|

CONDUIT INBOARD OF THE BULKHEAD WIRING CONNE
DISCONNECP® THE FOUR WIRE CONNECTOR AT THE DI¢

3. CONNECT A TIMING LIGHT INDUCTIVE PICK-UP TO TH
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= 'i’-Use a frame h0|st to raise and support a

et

~ vehicle and properly use safety locks to
secure the vehicle.
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Automotive Technology: A Systems Approach, 3E

Transparency 2
(Figure #2-7)






= understand proper
= techniques in

- removal and installation of
tires and wheels.
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,,oper Inflation puts all the theaa
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Tread contact with road
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= 2/32"
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Give :
1vE €11 E
ere’s a neat tip: Give everyone
who attends your National
Car Care Month event a
penny. Show them how to
check the tread depth of their tires,
using the penny. Insert the penny into
the tread. If the top of Abe Lincoln’s
head can be seen, the tread is worn to
the point of replacement. Tell them to
keep the penny in their glove
compartment so they will always ha\e
a tool to check tread depth.

Be Car Care Aware’




2/32” minimum tread depth

Tread-Wear Indicator

Figure 5.11 A tread wear indicator strip (courtesy Chrysler
Corporation).




OVER-INFLATION

OVER-INFLATION:

* Abnormal tire wear - center wear of tread
* Jumpy ride discomfort

* Vehicle stability decrease

P
-
4

\
|\

:

-earj@/'eal the p

-

PROPER INFLATION

——
o

UNDER-INFLATION

UNDER-INFLATION:

* 6 psi under will weaken the tire’s internal structure
and eventually lead to tire failure.

* Lower psi also create more tire deflection.

* Tread life can be diminished as much as 25-percent.

* Under-inflation will also cause irregularities in tire
wear and provide extreme shoulder wear,

* Separation and cord break can happen due to
heat build-up.

* Poor cornering

* Hydroplaning

* Standing wave phenomenon



Problem?

Tread contact with road




Tire wear caused by overinflation

CENTER
WORN

OVERINFLATION







Tread contact with road



Tire wear caused by underinflation

SHOULDERS
WORN

UNDERINFLATION
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J\/\/r eeIs straight up-
C| down when
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~eWheels straight ahead
when moving.
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Feathered or Sawtooth
Tire wear pattern

Sharp edges point in the directior
of the toe problem
(IN - Toe In / OUT Toe Out)
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\/ rotate.tlres aﬂdﬁgta

= 0 Lug nuts should be tightened to the

~~ proper torgue as indicated in the vehicle
' specifications and in a sequence of cross
or star patterns depending on the number

of lug nuts.
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REMOVE Iugs Oy pUlING
“on the brea
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w/Aluminum Wheels
wo/Aluminum Wheels

1995-87
2001-00
1999

1998-95
1994-83
1990-84
1994-90
2001-00
1994-84
1994-84
2000

1999

1998-84

%5 .
8115 N
100 B
95 8
65-80 |
B0 .
85-100 |
S =
65-80

-
85-115
100 L R
* R
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"~ procedures.

—Cc Corg ""ﬂ mountlng of tire and wheel
embly to balancer

;C orrect balancer programming and use

| \ \L\\ \1“" |






.’.‘M
Imbalance = wheelftramp™

Add balance

} weights here i

Figure 6.5 Correction for staticimbalance (Chevrolet Service
Manual, Chevrolet Motor Division, GM).




[C'imbalance = wheelsshimmy™

Center line
of spindle

Heavy spot

Figure 6.8 Shimmy. The heavy spot in the tire causes the
wheel to shake or wobble as the wheel spins (Chevrolet Serv-
ice Manual, Chevrolet Motor Division, GM).
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-ate a Ieé!(%—Identl Y proper
Srepalt rprocedure,

<' -

DELENN ne |f tire is repairable
CJ;f' and dress the hole

..'»-__x:- =,

"Clean and buff an area larger than the patch

P

== 'o:AppIy the cement with a brush and allow to dry.

- o Apply the plug-patch and firmly roll the patch
using a stitching tool.



Stexl BelEs

Typical Injury Repalr v
Within Belted &rea

A&l Imjuries Outside
ol Belted Area are
Mam-repairahle
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Drivine | re
sidewalls—not repairable.










STITCHER
| PATCH AREA CEMENT PATCH ool
; IGOODYEAR TIRE AND RUBBER CO.)

Fig. 11-4. Installing a tire patch. A — Buff an area
slightly larger than the patch and clean the buffed area
thoroughly. B — Apply the cement with a brush (allow
for recommended drying time.) C — Install the patch.
Use the stitcher tool to firmly roll the patch into contact
with the cement. Roll over the entire surface of the patch.
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LErD) at tire’s ewaII markings:
JJ/'“'J' 1071040,

P -

'

2 [igeh pe
5 ion width in millimeters
&, Aspect ratio
Speed rating
s Construction type

® Rim diameter



ire hasradial bedy plies:™

Parts of
aTire

Sidewall

Cap Plies (optional)

Body Plies

Inner Liner

Steel Belts

Bead

Bundle Edge Cover {optional)

© 2000 How Stull Works



Tire Size Designation Service Description
(Euro Metric Shown) (Load Rating Speed Rating)

Construction Type

Tire Construction
Materials

Original Equipment
Approval Symbol

(Porsche Shown)

U.S. D.O.T. Compliance
followed by
Tire |dentification Number

Int'l Compliance Codes
(E.C.E. Shown)

Tire Brand

""”'aooc s o
2 e9e1) & oce v X
A0 5200 wvonaser W

Tire Line
Name

North American Load
and Pressure Marking
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o~ \ ,\, Maximum Pressure
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ORENNEN equals about 25 millimetersy

@ia. of a quarter) (25 cents)




-éﬂaa1444meter€——
- 1linch

~ Then 10 inches =

’ 254 millimeters
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27 5/70R16 95K =

7ll
SECTION
HEIGHT

VERTICAL
DIMENSION

I

> 70%
OF THE HORIZONTAL
DIMENSION

‘_ — 1ou
SECTION WIDTH

P




2255/ 'R16 95H =

7"
SECTION
HEIGHT

VERTICAL
DIMENSION

I

>70%
OF THE HORIZONTAL
DIMENSION

R 10"
SECTION WIDTH

Figure 2-9 TIRE ASPECT RATIO
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= == Students will be able to
-:-f-',:-—.‘._- ~ identify and perform basic
= services on a vehicle.
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o[l englne parts.
= ,_f:_—w Block crankshaft, camshaft, piston, cylinder head,
- connecting rod, valve train, timing components
~ — Fuel systems: injector, filter, lines, pump, tank.
—— — Ignition systems: spark plugs, coil(s).
- — Cooling systems: radiator, pump, thermostat
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CYLINDER
| AND PISTON

\ WWMWWW%//////
R

S
O

CONNECTING ROD
JOURNAL

' }/ MAIN BEARING

JOURNAL

MECHANICAL ENERGY TRANSFERRED

THROUGH CONNECTING ROD
AND CRANKSHAFT

6000.1-6

T



Cylinder head contains the
valves, the rocker arms that open
them, and the springs that close
them. The head also contains the
intake and exhaus! passages and
the combustion chambers

Cylinder block is the largest part
of an engine. It has cylinders, or
bores, for the pistons to move up
and down in, passages for fluid
that cools the engine, galleries that
carry lubricating oil to the various
moving parts, and holes for the
pushrods (on engines that use
pushrods to open the vaives)

Crankcase was a separate part on
older engines. On modern engines
the area enclosed by the oil pan
and the bottom of the cylinder
block is still referred to as the
crankcase. The crankshaft is
carried in main bearings attached
1o the base of the cylinder block.
The connecting rods cause the
crankshaft to rotate as the pistons
move up and down. The heavy
flywheel at one end of the
crankshaft helps to smooth out the
power impulses from the individual
cylinders. A pulley (not shown)
attached to the forward end of the
crankshaft drives a V-belt to
operate the alternator, water

pump, and fan

— Rocker arm

—— Pushrod

T Valve spring

_— Cylinder

_— Flywheel

Connecting rod

Piston

Crankshaft

Coil pan




ROCKER ARM

=2 — VALVE AND
PUSH ROD =3 SPRING

TAPPET
PISTON

CAMSHAFT

X TIMES 2=DIAMETER
Y + 2=SPEED

RANKSHAFT
X=DIAMETER

Y=SPEED '
CAMSHAFT DRIVE
AND VALVE LINKAGE

6000.1-8

e



CYLINDER 4
BLOCK o

CAMSHAFT
GEAR

CRANKSHAFT
GEAR




Overhead Valve Assembly
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ENGINE SECTION




iming belt: change around 60,000rmilesy

proken: belt can allew: pistons torhit valves.

[ ] camsmarT

TIMING PULLEY

[2] waTer pump

TIMING PULLEY
[3]s0Lr
El TENSION PULLEY

[ 5 ] crRANKSHAFT TIMING
PULLEY

[6 ] TMING BELT



Overhead
Cam
Valvetrain

Valve
spring

AN

Port

Water
Jacket

Valve

Camshaft

Finger
follower

Hydraulic
pivot




CAMSHAFT<Lo-
SPROCKET (O

O

WATER PUMP
PULLEY

.‘_’_
—
I el
—

TENSIONER

CRANKSHAFT—
SPROCKET



INTERMEDIATE

SPROCKET
PRIMARY
CHAIN

TENSIONER
LEVER
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Fuelssupply: system

Fuel Filter
A —

Fuel Pressure
Regulator




WIRING CONNECTOR
(TO COMPUTER)
FUEL RAIL
FUEL INJECTOR

z
-

Z7
’ AIR ONLY
.
X7,
///////../////////////////////////////
INJECTOR
SPRAY

PATTERN



— Spark plug

Terminal

Center Electrode

—— Ribs

Insulator

Resistor

Shell

Hex Nut

T Taper Seat

l ; Insulator Tip

Lower Center Electrode

Ground Electrode



“=lgnition-coil:
PV transferms

' Output «
Terminal

— Primary
Terminal
Primary —
Terminal

o Seconda
Coil v

to 25,000V+
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“Coil-on- plug |gn|t|on

1 - Connector

2 - Ignition coil
with output
stage

3 - Circlip
4 - Spark plug
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MUppERhose comes from the thermostat

IeWerhose goesito the water pump

Cooling System Components
Pressure Cap

Thermostat

Radiator

,,,,,

Shroud

Radiator Hose V-Belt




hermostat is closed below: 195
degreestEanrenheit

THERMOSTAT
HOUSING
Thermostat Closed

VALVE (SEATED)

STEEL PISTON

)
)II. hy

gL

m‘gyf S i ,/5” p

RUBBER DIAPHRAGM

2 T T—— RETURN SPRING

—_—

g*N WAX PELLET

COOLANT

ENGINE COOL — '
THERMOSTAT CLOSED Engine Cold




o

lermostat is open above 495,
degreestEanrenheit

il

-

U
e
r

l
({
i
‘, ) Q&

HOT COOLANT

ENGINE HOT — Engine at Operating Temperature
THERMOSTAT OPEN



VALVE TRAIN
LUBRICATIQN

DISTRIBUTQR »

LUBRICATION
SYSTEM
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drlve train parts.

Manual Transmission

~ Automatic Transmission
—  Drivelines

—  Drive Axles
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Differential

Drive Shaft

O 2000 How St Works
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Transmission
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iden r" ‘brake parts.

o5 ,_.,«:, Master cylinder, lines, caliper, rotor, drum, wheel
' -,’-7--* cylmder pads, shoes
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Sihebrake master cylinder converts thexmotion

S{Uid pressure to'stop the vehicle.

Master Cylinder Vacuum Booster
|

| T 1

Secondary Primary

TSl | Ve gl =
k]‘.ﬁ- 4.“ L] | .
| Springs |

B — —

Primary Piston

Vacuum
{ on both sides
i\ ?JI:::/ of Diaphragm

to Pedal
Q2000 How Stutt Waorks
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How a Disc Brake Works

Piston
Caliper

wheel
attaches | Brake Pads

here

O2000 How Stert Works



Drum Brake

Brake Cylinder
Pistons

To Emergency i/
Brake Lever A L0 Emergency
s Brake

_ Mechanism
Adjuster

Mechanism
Brake Shoes

D 2000 How Stulf Waorks
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Uag steerlng and suspension parts.
=f..c == Steerlng gear: worm gear vs. rack and pinion

- — Tie-rod

Shocks / Struts

— Springs: leaf, coil, torsion bar, air

-



PITMAN ARM

IDLER ARM
SLEEVE
TIE ROD END

CENTER LINK

Figure 11-1 PARALLELOGRAM STEERING



INSULATOR
BUSHING

STEERING ARM

BOOT AND

INNER SOCKET
ASSEMBLY

OUTER TIE OUTER TIE
ROD END ROD END




~¢——— PINION GEAR

RACK GEAR

Figure 12-3 FWD REAR STEER




STRUT
ROD AND
BUSHING

UPPER CONTROL

ARM SHAFT
AND BUSHINGS

LOWER CONTROL
ARM BUSHING

STRUT ROD

/

UPPER
CONTROL ARM

_____
S T

COIL SPRING

SHOCK
ABSORBER

UPPER
BALL JOINT

KNUCKLE

STABILIZER
BAR AND LINK
ASSEMBLY

LOWER
BALL JOINT



MACPHERSON STRUT

STRUT BASE
MOUNTS TO
KNUCKLE

LOWER
CONTROL
ARM




HOW CAR SUSPENSIONS WORK .
Basic MacPherson

strut Design

Shock Absorber
and Suring

Steering

Lower
Control
Arm

Car Frame

R2005 Howstultearks



SHOCK
ABSORBER

SHACKLE
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REBOUND <~
CLIPS — >

DIFFERENTIAL
ASSEMBLY

LEAF SPRING
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LL.; G electrlcal parts.
o5 ,..,«:, Battery

= — Alternator

,';_— ‘Starter

-~~~ — Circuit protection: fuse, breaker
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SWWithrthe e‘ﬁgihe finNing, thergenerator: (alternator)
ISheUIEssUpply about. a 14 Volt charge to, theMattien/aana
B power: all"electrical accessories.

VOLTAGE
REGULATOR

CHARGE
INDICATOR

CHARGING SYSTEM
WIRING HARNESS

ALTERNATOR

BATTERY
ENGINE
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F: ed on the manufacture’s
Jﬁ cations; ‘check ar Hﬂﬁﬂg’ﬁﬁ'ﬁ"‘
vehlcle fluid levels.

’ —’;’f< belt tension and condition
Chec< condition of hoses
-® Check coolant strength and leaks
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- [l ﬂcate chassis
'Check air filter



With a voltmeter, check battery.
yeltade WIth the engine running
did with the engine off.




Peadicar engine ground last!
S(Unpainted, bolt or-bracket)

netafuelline or tubel)

\BATTERV

u\,..l.,?. = < 1
= | e , |
T ) 3 2
I & i 244

Fig. I: Proper order for jump-starting car
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or proper operation.
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J; ck checks mcIude road test,,

Twin-tube Shock
Absorber

Piston
Rod

Qil

Reserve
Cylinder

Pressure
Tube

Base
Yalve

Lower
Mount

EXTENSION COMPRESSION
CYCLE CYCLE

D2006 Howstulfwarks
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*Road' test/jouncestest:
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FIGURE 11-120 Action of
car as brakes are being
applied in the road test.
(Courtesy of Monroe
Auto Equipment Co.)
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What does your odometer read?

Slooo-]

FIGURE 11-121 Visual in-
spection of shock ab-
sorber. (Courtesy of

Monroe Auto Equipment
Co.)
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Excessive leakage
from seal area

Rus bent

Rubber bushing
deterioration
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FIGURE 1I-127 Physically
test a shock absorber by

disconnecting one end
and pushing and pulling
to check for resistance of
movement. (Courtesy of

Monroe Auto Equipment
Co.)

FIGURE 11-123 Areas to
inspect visually where
mounting parts and brack-
ets usually malfunction.

(Courtesy of Monroe
Auto Equipment Co.)
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our stroke Dieselsengine

Operating Cycle

—

Fuel Injection y Exhaust
and Combustion j



Lintake. * 3. Ignition.

Fuel /air mixture is . As rotor continues Fuel /air mixture now
drawn into combustion revolving, it reduces fully compressed.
chamber by revolving space in chamber Leading sparkplug
rotor through intake containing fuel and air. fires. A split-second'
port (upper left). No This compresses later, following plug
valves or valve- mixture. fires to assure complete
operating mechanism : combustion.

needed.

Figure 10. Four-Stroke Operating Cycle of the Mazda Rotar

4.Bxhaust.

Exploding mixture
drives rotor, providing
power. Rotor then
expels gases through
exhaust port.
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PARKING BRAKE PEDAL
OR HAND GRIP

\

CABLE
EQUALIZER

5!-/ T~ RIGHT REAR BRAKE

\_/

Courtesy of Wagner Division, Cooper Industries, Inc.
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— Students will be able to solve
-1 - basic mathematical equations
related to automotive.
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S56lVe whole number problems
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JNaction-to-decimal
= Dec mal to-fraction
,.E'(:lmal to-percent

--g_p’

| -'-?ercent to-decimal
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SOJV@M’ Sdi-measurement.
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SAVIESS _ _ng using the Imperial system.
) J\/Ji 'ng using the Metric system.
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