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TROUBLESHOOTING

Condition

Section/item Number

The following troubleshooting charts are divided into 7 sections covering engine, drive train, brakes, wheels/tires/steering/suspension, electrical accessories, instru-
ments and gaugss, and climate control. The first portion (or index) consists of a list of symptoms, along with section and item numbers. After selecting the appropriate
condition, refer to the corresponding diagnostic procedure in the second portion’s specified location.

INDEX

Gasoline Engines
Engine turns over, but will not start
Engine does not furn over when attempting to start
Engine stalls immediately when started
Starter motor spins, but does not engage
Engine is difficult to start when cold
Engine is difficult to start when hot

Diesel Engines
Enging turns over but won't start
- Engine does not turn over when attempting to start
Engine stalls after starting
Starter motor spins, but does not engage
Engine is diffieult to start

Gasoline Engines
Engine runs poorly, hesitates
Engine lacks power
Engine has poor fuel economy
Engine runs on {diesels) when turned off
Engine knocks and pings during heavy acceleration, and on steep hills
Engine accelerates but vehicle does not gain speed

Diesel Engines
Engine runs poorly
Engine facks power

Engine makes a knocking or pinging noise when accelerating
Starter. motor grinds when used

Engine makes a screeching noise

Engine makes a growling noise

Engine makes a ticking or tapping noise
Engine makes a heavy knocking noise
Vehicle has a fuel odor when driven
Vehicle has a rotten egg odor when driven
Vehicle has a sweet odor when driven
Engine vibrates when idling

Engine vibrates during acceleration

Battery goes dead while driving
Battery goes dead overnight

Engine overheas .

Engine loses coolant

Engine temperature remains cold when driving
Engine rups hot
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TROUBLESHOOTING 11

Condition

Sectionfiterm Number

Exhaust rattles at idle speed

Exhaust system vibrates when driving
Exhaust system seems too low
Exhaust seems loud

Transmission shifts enaﬁcaiij}‘
Transmission will not engage
Transmission will not downshift during heavy acceleration

Transmission grinds going into forward gears while driving
Transmission jumps out of gear

Transmission difficult to shift

Transmission leaks fluid

Clutch slips on hills or during sudden acceleration
_Clutch will not disengage, difficult fo shift

Clutch is noisy when the cluich pedal is pressed

Clutch pedal exiremely difficult to press

Cluteh pedal remains down when pressed

Clutch chatters when engaging

Differential makes a low pitched rumbling noise
Differential makes a howling noise

All Wheel and Four Whee! Drive Vehicles
Lealks fluid from seals or vent after being driven
Makes excessive noise while driving
Jumps out of gear

Rear Wheel, All Whesl and Four Wheel Drive Yehicles
Clunking noise from center of vehicle shifting from forward {o reverse
‘Excessive vibration from center of vehicle when accelerating

All Wheet and Four Wheel Drive Vebicles
Front or rear whea! makes a clicking noise
Front or Rear whee! vibrales with increased speed

Front Whee! Drive Vehicles
Font wheel makes a clicking noise
Rear wheel makes a clicking noise
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TROUBLESHOOTING

Condition , Sectionfltem Number

Aear Wheel Drive Yehicles

Front or rear wheel makes a clicking noise 2-G,5
Rear wheel shudders or vibrates 2-G, 6
Burning odor from cenier of vehicie when accelerating 2-H, 1 2-C,1; 3-A 9
Engine accelerates, but vehicle does not gain speed ' 2-H, 2 2-C,1; 3-A. 9

Brakes pedal pulsates or shimmies when pressed

Brakes make a squealing noise

Brakes make a grinding noise

Vehicle pulls to one side during braking

Brake pedal feels spongy or has excessive brake pedal travel

Brake pedal feel is firm, but brakes lack sufficient stopping power or fade
Vehicle has excessive front end dive or locks rear brakes too easily
Brake pedal goes to floor when pressed and will not pump up

Brakes make & burning odor
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All Wheel and Four Wheel Drive Vehicles

Front whee! or wheel bearing loose 4-A 1

Rear wheel or wheel bearing loose 4-A, 2
Front Wheel Drive Vehisles

Front whee! or wheel bearing loose 4-A 1

Rear whee! or wheel bearing loose 4-A, 2

Rear Whes! Drive Vehicles
Front wheet or wheel bearing loose 4-A
Rear wheel or wheel bearing loose 4-A

Tires worn on inside tread 4-B, 1
Tires worn on outside tread 4-B 2
Tires worm unevenly 4-B,3

Excessive play in steering wheel 4-C, 1

Steering wheel shakes at cruising speeds 4-C, 2
AT
4-C, 4

Steering whee! shakes when braking
Steering whee! becomes stiff when turned

Vehicle pulls to one side 4-D 1
- Vehicle is very bouncy over bumps 4-D, 2
Vehicle seems fo fean excessively in turns 4-D, 3
Vehicle ride quality seems excessively harsh ‘ 4D, 4
Vehicle seers low or leans to one side 4-D, 5




TROUBLESHOOTING

Condition S@ction/ﬁtem Number

Noises
Vehicle makes a clicking noise when driven 4-F
Vehicle makes a clunking or knocking noise over bumps ‘ 4-E,
Vehicle makes a low pitched rumbling noise when driven 4-E
Vehicle makes a squeaking noise over bumps 4-F

Yibrations
Vehicle vibrates when driven 4-E, 5

One headlight only works on high or low beam 5-A, 1
Headlight does not work on high or low beam 5-A, 2
Headligh@(s) very dim 5A, 3

Tail light, running fight or side marker light inoperative 5-B, 1
Tait ight, running light or side marker fight works intermitiently 5-B, 2
Tail fight, running light or side marker light very dim 5B 3
Interior light inoperative 5-C, 1

- Interior light works intermittently 5-C, 2
Interior light very dim 5-C, 3
One brake light inoperative 5-D, 1
Both brake lights inoperative 5-D,2
One or both brake lights very dim 5-D,3

lgnition, Baltery and ARernator Warning Lighis, Check Engine Light,

Anti-Lock Braking System (ABS) Light, Brake Warning Light,

0it Pressure Warning Light, and Parking Brake Warning Light
Warning light(s) remains on after the engine is started 5-E 1
Warning light{s) flickers on and off when driving 5-E, 2
Warning light(s) inoperative with ignition on, and engine not started 5-E 3

Turn signals or hazard lights come on, but do not flash
Turn signals or hazard lights do not function on either side
Turn signals or hazard lights only work on one side

One signal light does not work

Turn signals flash too slowly

Turn signals flash too fast

Four-way hazard flasher indicator light inoperative

Turn signal indicator light(s)-do nat work in either direction
One turn signal indicator light does not work
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TROUBLESHOOTING

Condilion

Section/ltermn Number

Horn does not operate
Horn has an unusual tone

Windshield wipers do not operate

Windshield wiper motor makes a humming noise, gets hot or blows fuses
Windshield wiper motor operates but one or both wipers fail to move
Windshield wipers wili not park

Speedometer does not work
Speedometer needle fluctuates when driving at steady speeds
Speedometer works intermittently

Spesdometer does not work
Spesdometer works intermittently

Gauge does not register
Gauge operates erratically
Gauge operates fully pegged

No air coming from air conditioner vents

Air conditioner blows warm air

Water collects on the interior floor when the air conditioner is used
Air conditioner has a moldy odor when used

Blower motor does not operate
Heater blows cool air
Heater steams the windshield when used
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TROUBLESHOOTING

DIAGNOSTIC PROCEDURES

Gascline Engines

| 1. Engine turns over, but will not stari

a. Check fuel level in fuel tank, add fuel if emply.

b. Check battery condition and state of charge. If voltage and load
test below specification, charge or replace baitery.

¢. Check battery terminal and cable condition and tightness. Clean
terminals and replace damaged, worn or corroded cables.

d. Check fue! delivery system. If fuel is not reaching the fuel injec-
tors, check for a foose electrical connector or defective fuse, refay
or fuel pump and replace as necessary.

8. Engine may have excessive wear or mechanical damage such as
low cylinder cranking pressure, a broken camshaft drive system,

_insufficient valve clearance or bent valves.

f. Check for fusl confamination such as water in the fuel. During
winter months, the waler may freeze and cause a fuel restriction.
Adding a fuel additive may help, however the fuel system may
require draining and purging with fresh fuel.

g. Check for ignition system failure. Check for Joose or shorted
wires or damaged ignition system components. Check the spark
plugs for excessive wear or incorrect electrode gap. If the prob-
lem is worse in wet weather, check for shorts between the spark
plugs and the ignition coils.

h. Check the engine management system for a failed sensor or con-
trol module. :

2. Engine does not turn over when atiempiing to start

a. Check the battery state of charge and condition. If the dash lights
are not visible or very dim when turning the ignition key on, the
battery has either failed internally or discharged, the battery
cables are loose, excessively corroded or damaged, or the alter-
nator has failed or internally shorted, discharging the battery.
Charge or replace the battery, clean or replace the battery cables,
and check the alternator output.

b. Check the operation of the neutral safety switch. On automatic
transmission vehicles, try starting the vehicle in both Park and
Neutral. On manual transmission vehicles, depress the cluich
pedal and attempt fo start. On some vehicles, these switches can
be adjusted. Make sure the switches or wire connectors are not

* Joose or damaged. Replace or adjust the switches as necessary.

¢. Check the starter motor, starter solenoid or relay, and starter
motor cables and wires. Check the ground from the engine fo the
chassis. Make sure the wires are not loose, damaged, or cor-
roded. If battery voltage is present at the starter relay, try using a
remote starter to start the vehicle for fest purposes only. Replace
any damaged or corroded cables, in addition to replacing any
failed components.

d. Check the engine for seizure. If the engine has not been started

for a long period of time, internal paris such as the rings may
have rusted to the cylinder walls. The engine may have suffered

internal damage, or could be hydro-locked from ingesting water.
Remove the spark plugs and carefully attempt to rotate the engine

- using a suitable breaker bar and socket on the crankshaft pulley.

If the engine is resistant to moving, or moves slightly and then
binds, do not force the engine any further before determining the
problem.

3. Engine stalis immediately when staried

a.

0

{Check the ignition switch condition and operation. The electrical
contacts in the run position may be worn or damaged. Try
restarting the engine with all electrical accessories in the off
nosition. Sometimes turning the key on an off will help in emer-
gency Situations, however once the switch has shown signs of
failure, it should be replaced as soon as possible.

. Check for loose, corroded, damaged or shorted wires for the

ignition system and repair or replace.

. Check for manifold vacuum leaks or vacuum hose leakage and

repair or replace parts as necessary.

. Measure the fuel pump delivery volume and pressure. Low fuel

pumyp pressure can also be noticed as a lack of power when
accelerating. Make sure the fuel pump lines are not restricted.
The fuel pump output is not adjustable and requires fuel pump
replacement to repair.

. Check the engine fuel and ignition management system. inspect

the sensor wiring and electrical connectors. A dirty, loose or
damaged sensor or control module wire can simulate a failed
component,

. Check the exhaust system for internal restrictions.

. Starter motor spins, bul doss not engags
. Check the starter motor for a seized or binding pinion gear.
. Remove the flywheel inspection plate and check for a damaged

ring gear.

5. Engine is difficuft to start when cold

a.

Check the battery condition, battery state of charge and starter
motor current draw. Replace the battery if marginal and the
starter motor if the current draw is beyond spegcification.

. Check the battery cable condition. Clean the battery terminals

and replace corroded or damaged cables.

. Check the fuel system for proper operation. A fuel pump with

insufficient fuel pressure or clogged injectors should be
replaced.

. Check the engine’s tune-up status. Note the tune-up specifica-

tions and check for items such as severely worn spark plugs;
adjust or replace as needed. On vehicles with manually adjusted
valve clearances, check for tight valves and adjust to specifica-
tion.

. Gheck for a failed coolant temperature sensor, and replace if out

of specification.

. Gheck the operation of the engine management systems for fuel

and ignition; repair or replace failed components as necessary.
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&. Engine is gifiicull to siart when hot

a. Check the air filter and air intake system. Replace the air fifter if it
is dirty or contaminated. Check the fresh air intake system for
restrictions or blockage.

b. Check for loose or deteriorated engine grounds and clean,
tighten or replace as needed.

¢. Check for needed maintenance. Inspect tune-up and service
refated items such as spark plugs and engine oif condition, and
check the operation of the engine fuel and ignition management
system. ,

Diesel Engines

1. Engine turns over bul won't siart

a. Check engine starting procedure and restart engine.

b. Check the glow plug operation and repair or replace as neces-
sary.

¢. Check for air in the fuel system or fusl filter and bleed the air as
necessary.

d. Check the fue! delivery system and repair or replace as neces-
sary.

e. Check fuel level and add fuel as needed.

f. Check fuel quality. If the fusl is contaminated, drain and flush the
fuel fank.

g. Check engine compression. If compression is below specifica-
tion, the engine may need 1o be renewed or replaced.

h. Check the injection pump timing and set to specification.

. Check the injection pump condition and replace as necessary.

j. Check the fuel nozzle operation and condition or replace as
necess-ary.

2. Engine does not turn over when attempiing o start

a. Gheck the battery state of charge and condition, If the dash lights
are not visible or very dim when turning the ignition key on, the
battery has either failed internally or discharged, the battery
cahles are loose, excessively corroded or damaged, or the after-
nator has failed or internally shorted, discharging the battery.
Charge or replace the battery, clean or replace the battery cables,
and check the alternator output.

b. Check the operation of the neutral safety switch. On automatic
transmission vehicles, try starting the vehicle in both Park and
Neutral. On manual transmission vehicles, depress the clutch
pedal and attemnpt to start. On some vehicles, these switches can
be adjusted. Make sure the switches or wire connectors are not
loose or damaged. Replace or adjust the switches as necessary.

¢. Check the starter motor, starter solenoid or relay, and starter
motor cables and wires. Check the ground from the engine to the
chassis. Make sure the wires are not loose, damaged, or cor-
roded. If battery voltage is present at the starter relay, try using a
remote starter to start the vehicle for test purposes only. Replace
any damaged or corroded cables, in addition to replacing any
failed components.

d. Check the engine for seizure. If the engine has not been started
for a fong period of time, internal parts such as the rings may
have rusted to the cylinder walls. The engine may have suffered
internal damage, or could be hydro-locked from ingesting water,
Remove the injectors and carefully attempt to rotate the engine

using a suitable breaker bar and socket on the crankshaft puliey.
if the engine is resistant fo moving, .or moves slightly and then
binds, do not force the engine any further before dstermining the
cause of the problem.

3. Engine sialls afler starting
a. Check for a restriction in the fuel return line or the return line
check valve and repair as necessary.
b. Check the glow plug operation for turning the glow plugs off oo
5000 and repair as necessary.
¢. Check for incorrect injection pump fiming and reset o specifica-
fion.
d. Test the engine fuel pump and replace if the output is below
specification.
¢. Check for contaminated or incorrect fuel. Completely flush the
fuel system and replace with fresh fuel.
f. Test the engine’s compression for low compression. f below
specification, mecharical repairs are necessary 1o repair.
. Check for air in the fuel. Check fuel tank fuel and fill as needed.
. Check for a failed injection pump. Replace the pump, making
sure to properly set the pump timing.

oo 2K (o

4. Starter molor spins, but does not engage

a. Check the starter motor for a seized or binding pinion gear.

b. Remove the flywheel inspection plate and check for a damaged
ring gear.

Gasoline Engines

1. Engine runs poorly, hesifates

a. Check the engine ignition system operation and adjust if pos-
sible, or replace defective parts. _

b. Check for restricted fuel injectors and replace as necessary.

¢. Check the fuel pump output and delivery. Inspect fusi lines for
restrictions. If the fuet pump pressurs is below specification,
replace the fuel pump.

d. Check the operation of the engine management system and
repair as necessary.

2. Engine lacks power

a. Check the engine’s tune-up status. Note the tune-up specifica-
tions and check for items such as severely worn spark plugs;
adjust or replace as needed. On vehicles with manually adjusted
valve clearances, check for tight valves and adjust to specifica-
tion.

b. Check the air filter and air intake system. Replace the air filter if it
is dirty or contaminated. Check the fresh air intake system for
restrictions or blockage.

¢. Check the operation of the engine fue! and ignition management
systems. Check the sensor operation and wiring. Check for low
fuel pump pressure and repair or replace cOMPoNents as neces-
sary.

d. Chack the throttle linkage adjustments. Check to make sure the
linkage is fully opening the throttle. Replace any worn or defec-
tive bushings or linkages.
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. Check for a restricted exhaust system. Check for bent or crimped

exhaust pipes, or internally restricted mufflers or catalytic con-
verters. Compare inlet and outlet temperatures for the converter
or muffler. if the inlet is hot, but outlet cold, the component is
restricted.

. Check for a loose or defective knock sensor. A loose, improperly

torqued or defective knock sensor will decrease spark advance
and reduce power. Replace defective knock sensors and install
using the recommended torque specification.

. Check for engine mechanical conditions such as low compres-

sion, worn piston rings, worn valves, womn camshafts and related
parts. An engine which has severe mechanical wear, or has suf-
fered internal mechanical damage must be rebuilt or replaced to
restore lost power.

. Check the engine oil level for being overfilled. Adjust the

enging’s oil level, or change the engine oil and filter, and top off
to the correct level.

. Check for an intake manifold or vacuum hose leak. Replace leak-

ing gaskets or worn vacuum hoses.

. Check for dragging brakes and replace or repair as necessary.
. Check tire air pressure and tire wear. Adjust the pressure to the

recommended settings. Check the tire wear for possible align-
ment problems causing increased rolling resistance, decreased
acceleration and increased fuel usage.

. Check the octane rating of the fuel used during refilling, and use

a higher octane rated fuel.

3. Poor fuel scanomy

a.

Inspect the air filter and check for any air restrictions going into
the air filter housing. Replace the air filter if it is dirty or contami-
nated.

. Check the engine for tune-up and related adjustments. Replace

worn ignition parts, check the engine ignition timing and fusl
mixture, and set to specifications if possible.

. Check the tire size, tire wear, alignment and tire pressure. Large

tires create more rolling resistance, smaller tires require more
engine speed to maintain a vehicle’s road speed. Excessive tire
wear can be caused by incorrect tire pressure, incorrect wheel
alignment or a suspension problem. All of these conditions cre-
ate increased rolling resistance, causing the engine fo work
harder to accelerate and maintain a vehicle’s speed.

. Inspect the brakes for binding or excessive drag. A sticking brake

. caliper, overly adjusted brake shoe, broken brake shoe return

o

spring, or binding parking brake cable or linkage can create a
significant drag, brake wear and loss of fuel economy. Check the

“brake system operation and repair as necessary.

Engine runs on {diesels) when lurned off

. Check for idle speed set too high and readjust to specification.
. Check the operation of the idle control valve, and replace if

defective.

. Check the ignition timing and adjust o recommended settings.

Check for defective sensors or related components and replace if
defective.

. Check for a vacuum leak at the intake manifold or vacuum hose

and replace defective gaskels or hoses.

. Gheck the engine for excessive carbon build-up in the combus-

tion chamber. Use a recommended decarbonizing fuel additive or
disassembis the cylinder head to remove the carbon.

f. Check the operation of the engine fuel management system and
replace defective sensors or control units.

g. Check the engine operating temperature for overheating and
repair as necessary.

5. Engine knocks and pings during heavy accelsralion,
and on steep hilis

a. Chack the octane rating of the fuel used during refilling, and use
a higher octane rated fuel.

b. Check the ignition timing and adjust to recommended settings.
Check for defsctive sensors or related components and replace if
defective.

¢. Check the engine for excessive carbon build-up in the combus-
tion chamber. Use a recommended decarbonizing fuel additive or
disassembie the cylinder head to remove the carbon.

d. Check the spark plugs for the correct type, electrode gap and
heat range. Replace worn or damaged spark plugs. For severe or
continuous high speed use, install a spark plug that is one heat
range colder.

8. Check the operation of the engine fuel management system and
replace defective sensors or control uniis.

f. Check for a restricted sxhaust system. Check for bent or crimped
axhaust pipes, or internally restricted mufflers or catalytic con-
verters. Compare inlet and outlet temperatures for the converter
or muffier. If the inlet is hot, but outlet cold, the component is
restricted. -

6. Engine accelerates, but vehicie does not gain spaed

a. On manual fransmission vehicles, check for causes of a slipping
clutch. Refer to the clutch troubleshooting section for additional
information.

b. On automatic transmission vehicles, check for a slipping irans-
mission. Check the transmission fluid leve! and condition. If the
fluid level is too high, adjust to the correct fgvel. if the fluid level
is low, top off using the recommended fluid type. f the fluid
exhibits a burning odor, the transmission has been slipping
internally. Changing the fluid and filter may help temporarily,
however in this situation a transmission may require overhauling
to ensure long-term reliability.

Diesel Engines

1. Engine runs poorly

a. Check the injection pump timing and adjust to specification.

b. Check for air in the iuel lines or leaks, and bleed the air from the
fuel’system.

¢. Check the fuel filter, fusl feed and return lines for a restriction
and repair as necessary.

d. Check the fuel for contamination, drain and Hush the fuel tank
and replenish with fresh fuel.

2. Enging facks power

a. Inspect the air intake system and air filter for restrictions and, if
necessary, replace the air filter,

b. Verify the injection pump timing and reset if out of specification.
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¢. Check the exhaust for an internal restriction and replace failed
paris.

d. Check for a restricted fuel filter and, if restricted, replace the filter,

e. Inspect the fuel filler cap vent . When removing the filler cap, lis-
ten for excessive hissing noises indicating a biockage in the fusl
filler cap vents. I the filler cap vents are blocked, replace the cap.

{. Check the fuel system for restrictions and repair as necessary.

g. Check for low engine compression and inspect for external leak-
age at the glow plugs or nozzles. f no external leakage is noted,
repair or replace the engine.

ENGINE PERFORMANCE TROUBLESHOOTING HINTS

When troubleshooting an engine running or performance condi-
tion, the mechanical condition of the engine should be determined
before lengthy troubleshooting procedures are performed.

The engine fuel management systems in fuel injected vehicles
rely on electronic sensors to provide information to the engine con-
trol unit for precise fuel metering. Unlike carburetors, which use the
incorning air speed to draw fuel through the fuel metering jets in
order to provide a proper fuel-to-air ratio, a fuel injection system
provides a Specific amount of fuel which is introduced by the fuel
injectors into the intake manifold or intake port, based on the infor-
mation provided by electronic sensors.

The sensors monitor the engine’s operating temperature, ambient
temperature and the amount of air entering the engine, engine speed
and throftle position to provide information to the engine control
unit, which, in turn, operates the fuel injectors by electrical pulses.
The sensors provide information to the engine control unit using
fow voltage electrical signals. As a result, an unplugged sensor or a
noor electrical contact could cause a poor running condition similar
to a failed sensor.

When troubleshooting a fuel related engine condition on fuel
injected vehicles, carefully inspect the wiring and electrical connec-
tors 1o the related components. Make sure the electrical connectors
are fully connected, clean and not physically damaged. If necessary,
clean the electrical contacts using electrical contact cleaner. The use
of cleaning agents not specifically designed for electrical contacts
should not be used, as they could leave a surface film or damage
the insulation of the wiring.

The engine electrical system provides the necessary electrical
-power to operate the vehicle's electrical accessories, electronic con-
trof units and sensors. Because engine management systems are
sensitive to voltage changes, an alternator which over or under-
charges could cause engine running problems or component fail-
ure. Most afternators utilize internal voitage regulators which cannot
be adjusted and must be replaced individually or as a unit with the
alternator. :

Ignition systems may be controlled by, or linked to, the engine
fuel management system. Similar to the fuel injection system, these
ignition systems rely on electronic sensors for information to deter-
mine the optimum ignition timing for a given engine speed and
load. Some ignition systems no longer allow the ignition timing to
be adjusted. Feedback from low voltage electrical sensors provide
information to the control unit to determine the amount of ignition
advance. On these systems, if a failure occurs the failed component
must be replaced. Before replacing suspected failed elsctrical com-

ponents, carefully inspect the wiring and selectrical connectors to the
refated components. Make sure the electrical connectors are fully
connected, clean and not physically damaged. If necessary, clean
the electrical contacts using electrical contact cleaner. The use of
cleaning agents not specifically designed for electrical contacts
should be avoided, as they could leave a surface film or damage the
insulation of the wiring.

1. Engine makes a knocking or pinging noise when
accelerating

a. Check the octane rating of the fuel being used. Depending on the
type of driving or driving conditions, it may be necessary to use
a higher octane fuel.

b. Verify the ignition system settings and operation. Improperly
adjusted ignition timing or a failed component, such as a knock
sensor, may cause the ignition timing to advance excessively or
prematurely. Check the ignition system operation and adjust, or
replace components as needed.

¢. Check the spark plug gap, heat range and condition. If the
vehicle is operated in severe operating conditions or at continu-
ous high speeds, use a colder heat range spark plug. Adjust the
spark plug gap to the manufacturer’s recommended specification
and replace worn or damaged spark plugs.

2. Starter molor grinds when used

a. Examine the starter pinion gear and the engine ring gear for dam-
age, and replace damaged parts.

b. Check the starter mounting bolts and housing. If the housing is
cracked or damaged replace the starter motor and check the
mounting bolts for tightness.

3. Engine males a screeching noise

a. Check the accessory drive belts for looseness and adjust as nec-
gssary.

b. Check the accessory drive belt tensioners for seizing or exces-
sive bearing noises and replace if loose, binding, or excessively
noisy.

¢. Check for a seizing water pump. The pump may not be leaking;
however, the bearing may be faulty or the impeller loose and
jammed. Replace the water pump.

4. Engine makes a growling noise

a. Check for a loose or failing water pump. Replace the pump and
engine coolant.

b. Check the accessory drive belt tensioners for excessive bearing
noises and replace if loose or excessively noisy.

5. Engine malkes a ticking or lapping noise

a. On vehicles with hydraulic lash adjusters, check for low or dirty
engine oif and top off or replace the engine oil and filter.

b. On vehicles with hydraulic lash adjusters, check for collapsed
lifters and replace falled.components.

¢. On vehicles with hydraulic lash adjusters, check for fow oil pres-
sure caused by a restricted oil filter, worn engine oil pump, or oll
pressure relief valve.
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d. On vehicles with manually adjusted valves, check for excessive
valve clearance or worn valve train parts. Adjust the valves fo
specification or replace worn and defective parts.

e. Check for a loose or improperly tensioned timing belt or timing
chain and adjust or replace parts as necessary.

f. Check for a bent or sticking exhaust or intake valve. Remove the
engine cylinder head to access and replace.

6. Engine makes a heavy knocking noise

a. Check for a lodse crankshaft pulley or flywheel; replace and
torque the mounting bolt(s) to specification.

b. Check for a bent connecting rod caused by a hydro-lock condi-
tion. Engine disassembly is necessary to inspect for damaged
and needed replacement parts.

¢. Check for excessive engine rod bearing wear or damage This

condition is also associated with low engine oil pressure and will

require engine disassembly to inspect for damaged and needed
replacement parts.

7. Vehicle has a fuel odor when driven

a. Check the fuel gauge level. If the fuel gauge registers full, it is
possible that the odor is caused by being filled beyond capacity,
or some spillage occurred during refueling. The odor should
clear after driving an hour, or twenty miles, allowing the vapor
ganister {o purge.

b. Check the fuel filler cap for looseness or seepage. Check the cap

tightness and, if loose, properly secure. If seepage is noted,
replace the filler cap.

¢. Check for loose hose clamps, cracked or damaged fuel delivery
and return lines, or leaking components or seals, and replace or
repair as necessary.

d. Check the vehicle’s fuel economy. If fuel consumption has

increased due to a failed component, or if the fuel is not properly

ignited due to an ignition related failure, the catalytic converter
may become contaminated. This condition may also trigger the
check engine warning light. Check the spark plugs for a dark,
rich condition or verify the condition by testing the vehicle's
emissions. Replace fuel fouled spark plugs, and fest and replace
failed components as necessary.

8. Vehicle has a roften egy odor when driven

a. Check for a leaking intake gasket or vacuum leak causing a lean

running condition. A lean mixture may result in increased

exhaust temperatures, causing the catalytic converter to run hot-

ter than normal. This condition may also trigger the check
“engine warning light. Check and repair the vacuum leaks as
necessary.

b. Check the vehicle's alternator and battery condition. If the alter-
nator is overcharging, the battery electrolyte can be boiled from
the battery, and the battery casing may begin to crack, swell or
bulge, damaging or shorting the battery internally. If this has
occurred, neutralize the battery mounting area with a suitable
haking soda and water mixture or equivalent, and replace the
alternator or voltage regulator. Inspect, service, and load test the
battery, and replace if necessary.

8, Vehivle bas a sweet pdor when driven

a.

Check for an engine coolant leak caused by a seeping radiator
cap, loose hose clamp, weeping cooling system seal, gasket or
cooling system hose and replace or repair as needed.

Check for 2 coolant leak from the radiator, coolant reservoir,

heater control valve or under the dashboard from the heater cors,
and replace the falled part as necessary.

. Check the engine's exhaust for white smoke in addition io a

sweet odor. The presence of white, steamy smoke with a sweet
odor indicates coolant leaking into the combustion chamber.
Possible causes include a failed head gasket, cracked engine
block or cylinder head. Other symptoms of this condition include
a white paste build-up on the inside of the oil filler cap, and soft-
ened, deformed or bulging radiator hoses.

10. Engine vibrates when idling

a.

b.

Check for loose, collapsed, or damaged engine or transmission
mounts and repair of replace as necessary.

Chack for {oose or damaged engine covers or shields and secure
of replace as necessary.

11. Engine vibrates during acceleration

Check for missing, loose or damaged exhaust system hangers
and mounts; replace of repair as necessary.

Check the exhaust system routing and fit for adequate clearance
or poiential rubbing; repair or adjust as necessary.

a.

b.

1. Batlery goss dead while driving

d.

Check the battery condition. Replace the battery if the battery will
not hold a charge or fails a battery foad test. If the battery loses
fluid while driving, check for an overcharging condition. If the
alternator is overcharging, replace the alternator or voltage regu-
fator. (A voltage regulator is fypically built into the alternator,
necessitating alternator replacement or overhaul.)

. Check the battery cable condition. Clean or replace corroded

cables and clean the battery terminals.

. Check the afternator and voltage regulator operation. I the charg-

ing system is over or undercharging, replace the alternator or
voltage regulator, or both.

. Inspect the wiring and wire connectors at the alternator for Iooseness

a missing ground or defective terminal, and repair as necessary.

. Inspect the alternator drive belt tension, tensioners and condi-

tion. Properly tension the drive belt, replace weak or broken ten-
sioners, and replace the drive belt if worn or cracked.

2. Battery goes doad gvernight

a.

b.

Check the battery condition. Replace the battery if the battery will
not hold a charge or fails a battery foad fest.

Check for a voltage draw, such as a trunk fight, interior light or
glove box light staying on. Check light switch position and oper-
ation, and replace if delective

. Check the alternator for an internally failed diode, and replace the

alternator if defective.
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1. Engine overheals

a. Check the coolant level. Set the heater temperature to full hot and
check for internal air pockets, bleed the cooling system and
inspect for teakage. Top off the cooling system with the corract
coolant mixiure,

h. Pressure test the cooling system and radiator cap for leaks.
Check for seepage caused by loose hose clamps, failed coolant
hoses, and cooling system components such as the heater con-
trol valve, heater core, radiator, radiator cap, and water pump.
Replace defective parts and fill the cooling system with the rec-
ommended coolant mixture.

¢. On vehicles with electrically controlled cooling fans, check the
cooling fan operation. Check for blown fuses or defective fan
motors, temperature sensors and relays, and replace failed com-
nonents:

d. Check for a coolant leak caused by a failed head gasket, or a
porous water jacket casting in the cylinder head or engine block.
Replace defective parts as necessary.

e. Check for an internally restricted radiator. Flush the radiator or
replace if the blockage is too severe for flushing.

f. Check for a damaged water pump. If coolant circulation is poor,
check for a loose water pump impeller. If the impeller is loose,
replace the water pump.

2. Enging foses coviant

a. Pressure test the cooling system and radiator cap for leaks.
Check for seepage caused by loose hose clamps, failed. coolant
hoses, and cooling system components such as the heater con-
trol valve, heater core, radiator, radiator cap, and water pump.
Replace defective parts and fill the cooling system with the rec-
ommended coolant mixture,

b. Check for a coolant leak caused by a failed head gasket, or a
porous water jacket casting in the cylinder head or engine block.
Replace defective parts as necessary.

3. Engine temperaiure remains cold when driving

a. Check the thermostat operation. Replace the thermostat if it
sticks in the open position.

b. On vehicles with electrically controlied cooling fans, check the
cooling fan operation. Check for defective temperature sensors
and stuck relays, and replace failsd components.

¢. Check temperature gauge operation if equipped to verify proper
operation of the gauge. Check the sensors and wiring for defects,
and repair or replace defective components.

4. Engine runs hot

a. Check for an internally restricted radiator. Fiush the radiator or
replace if the blockage is too severe for flushing.

b. Check for a loose or slipping water pump drive belt. Inspect the
drive belt condition. Replace the belt if britile, cracked or dam-
aged. Check the pulley condition and properly tension the belt,

¢. Check the cooling fan operation. Replace defective fan motors,
SENsOrs or relays as necessary,

d. Check temperature gauge operation if equipped to verify proper

operation of the gauge. Check the sensors and wiring for defects,
and repair or replace defective components.

e. Check the coolant level. Set the heater temperature to full hot,
check for internal air pockets, bleed the cooling system and
inspect for leakage. Top off the cooling system with the correct
coolant mixture. Once the engine is cool, recheck the fluid level
and top off as needed.

NOTE: The engine cooling system can also be affecied by
an engine’s mechanical condition. A failed head gasket or
@ porous casting in the engine bloek or cvlinder head
could cause a loss of coolant and resulf in engine over-
heating.

Some cooling systems rely on electrically driven cooling fans to
cool the radiator and use electrical temperature sensors and relays to
operate the cooling fan. When diagnosing these systems, check for
blown fuses, damaged wires and verify that the electrical connections
are fully connected, clean and not physically damaged. If necessary,
clean the electrical contacts using electrical contact cleaner. The use
of cleaning agents not specifically designed for electrical contacts
could leave a film or damage the insulation of the wiring.

1. Exhausi rattles at idle speed

a. Check the engine and transmission mounts and replace mounts
showing signs of damage or wear,

b. Check the exhaust hangers, brackets and mounts. Replace bro-
ken, missing or damaged mounts.

¢. Check for internal damage to mufflers and catalytic converters.
The broken pieces from the defective component may trave! in
the direction of the exhaust flow and collect and/or create a
blockage in a component other than the one which failed, caus-
ing engine running and stalling problems. Another symptom of a
restricted exhaust is low engine manifold vacuum. Remove the
exhaust system and carefully remove any loose or broken pieces,
then replace any failed or damaged parts as necessary.

d. Gheck the exhaust system clearance, routing and alignment. If
the exhaust is making contact with the vehicle in any manner,
loosen and reposition the exhaust system.

2. Exhausi system vibrates when driving

a. Check the exhaust hangers, brackets and mounts. Replace bro-
ken, missing or damaged mounis.

b. Check the exhaust system clearance, routing and alignment. If
the exhaust is making contact with the vehicle in any manner,
check for bent or damaged components and replace, then loosen
and reposition the exhaust system.

¢. Check for internal damage to mufflers and catalytic converters.
The broken pieces from the defective component may travel in
the direction of the exhaust flow and collect and/or create a
blockage in a component other than the one which failed, caus-
ing engine running and stalling problems. Another symptom of a
restricted exhaust is low engine manifold vacuum. Remove the
exhaust system and carefully remove any loose or broken pieces,
then replace any failed or damaged parts as necessary.
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3. Exhaust system hangs o low

a. Check the exhaust hangers, brackets and mounts. Replace bro-
ken, missing or damaged mounis.

b. Check the exhaust routing and alignment. Check and replace
bent or damaged components. If the exhaust is not routed prop-
erly, loosen and reposition the exhaust system.

4. Exhaust sounds loud

a. Check the system for looseness and leaks. Check the exhaust
pipes, clamps, flange bolts and manifold fasteners for tightness.
Check and replace any failed gaskets.

1. Transmission shifts erratically

a. Check and if not within the recommended range, add or remove
transmission fluid to obtain the correct fluid level. Always use
the recommended fluid type when adding transmission fluid.

b. Check the fluid level condition. If the fluid has become contami-
nated, fatigued from excessive heat or exhibits a burning odor,
change the transmission-fluid and filter using the recommended
type and amount of fluid. A fluid which exhibits a burning odor
indicates that the transmission has been slipping internally and
may require future repairs.

¢. Check for an improperly installed transmission filter, or missing
filter gasket, and repair as necessary.

d. Check for loose or leaking gaskets, pressure lines and fittings,
and repair or replace as necessary.

e. Check for loose or disconnected shift and throttle linkages or
vacuum hoses, and repair as necessary.

2. Transmission will not engage «

a. Check the shift linkage for looseness, wear and proper adjust-
ment, and repair as necessary.

b. Check for a loss of transmission fluid and top off as needed with
the recommended fluid.

¢. If the transmission does not engage with the shift linkage cor-
rectly installed and the proper fluid level, internal damage has

likely occurred, requiring transmission removal and disassembly.

3. Transmission will not downshift during heavy
- agceleration
a. On computer controlled transmissions, check for failed sensors
or control units and repair or replace defective components.
b. On vehicles with kickdown linkages or vacuum servos, check for
proper linkage adjustment or leaking vacuum hoses or Servo
units. ‘

NOTE: Many automatic transmissions use an elecironic
contrel module, elecirical sensors and solenoids te con-
trol iransmission shifling. When troubleshosting &
vehicle with this type of system, he sure the elecirical
gonnectors are fully connecied, clean and not physically

b. Check and replace exhaust silencers that have a loss of efficiency
due to internally broken baffles or worn packing material.

¢. Check for missing mufflers and silencers that have been replaced
with straight pipes or with non-original equipment silencers.

NOTE: Exhaust system rafiles, vibration and proper align-
ment should not be overlooked. Excessive vibration caused
by collapsed engine mounts, damaged or missing exhaust
hangers and misalignment may cause surface cracks and
broken welds, crealing exhaust leaks or internal damage to
exhaust compenenis such as the calalytic converier, creat-
ing a resiriction to exhaust flow and loss of power.

damaged. If necessary, clean the elecirical contacts
using electrical contact cleaner. The use of cleaning
agents not specifically designed for electrical contacts
could leave a film or damage the insulation of the
wiring.

1. Transmission grinds going into forward gears while
driving

a. Check the cluich release system. On clutches with @ mechanical
or cable linkage, check the adjustment. Adjust the clutch pedal to
have 1 inch (25mm) of free-play at the pedal.

b. If the clutch release system is hydraulically operated, check the
fluid level and, if low, top off using the recornmended type and
amount of fluid.

¢. Synchronizers worn, Remove transmission and replace synchro-
nizers.

d. Synchronizer sliding sleeve worn. Remove transmission and
replace sliding sleeve.

e. Gear engagement dogs worn or damaged. Remove transmission
and replace gear.

2. Transmission jumps out of gear

a. Shift shaft detent springs worn. Replace shift detent springs.

b. Synchronizer sliding sleeve worn. Remove transmission and
replace sliding sleeve.

¢. Gear engagement dogs worn or damaged. Remove transmission
and replace gear.

d. Crankshaft thrust bearings worn. Remave engine and crankshaft,
and repair as necessary.

3. Transmission difficuli to shiff

a. Verify the clutch adjustment and, if not properly adjusted, adjust
to specification. :

b. Synchronizers worn. Remove transmission and replace synchro-
nizers.

¢. Pilot bearing seized. Remove transmission and replace pilot
bearing.

d. Shift linkage or bushing seized. Disassemble the shift linkage,
replace worn or damaged bushings, lubricate and reinstall.
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4. Transmission leaks fluid

a. Check the fluid level for an overfilled condition. Adjust the fluid
level to specification.

b. Check for a restricted transmission vent or breather tube. Clear
the blockage as necessary and check the fluid level. If necessary,

. top off with the recommended lubricant.

¢. Check for a porous casting, leaking seal or gasket. Replace
defective parts and top off the fluid level with the recommendad
fubricant.

1. Clutch siips on hilis or during sudden acceleration

a. Check for insufficient clutch pedal free-play. Adjust clutch link-
age or cable to allow about 1 inch (25mm) of pedal free-play.

b. Clutch disc worn or severely damaged. Remove engine or trans-
mission and replace clutch disc.

¢. Clutch pressure plate is weak. Remove engine or transmission
and replace the cluteh pressure plate and cluich disc.

d. Clutchpressure plate and/or flywheel incorrectly machined. If the
clutch system has been recently replaced and rebuilt, or refur-
bished parts have been used, it is possible that the machined
surfaces decreased the clutch clamping force. Replace defective
parts with new replacement parts.

2. Cluteh will not disengage, difficult io shifi

a. Check the clutch release mechanism. Check for stretched cables,
worn linkages or failed clutch hydraulics and replace defective
parts. On hydrautically operated cluich release mechanisms,
check for air in the hydraulic system and bleed as necessary.

b. Check for a broken, cracked or fatigued clutch release arm or
release arm pivot. Replace defective parts and properly lubricate
upon assemoly.

¢. Check for a damaged clutch hub damper or damper spring. The
broken parts tend to become fodged between the cluich disc and the
pressure plate. Disassemble clutch systern and replace failed parts.

d. Check for a seized cluich pilot bearing. Disassemble the clutch
assernbly and replace the defective parts.

e. Check for a defective clutch disc. Check for warpage or lining
thicknesses farger than original equipment.

3. Cluteh is noisy when the clulch pedal is pressed
a. Check the clutch pedal stop and pedal free-play adjustment for
- excessive movement and adjust as necessary,

b. Check for a worn or damaged release bearing. If the noise ceases
when the pedal is released, the release bearing should be replaced.

€. Check the engine crankshaft axial play. If the crankshaft thrust
bearings are worn or damaged, the crankshaft will move when
pressing the clutch pedal. The engine must be disassembled to
replace the crankshaft thrust bearings.

4. Cluich pedal extremely difficult 1o press
a. Gheck the clutch pedal pivots and linkages for binding. Clean
and lubricate finkages.

b. On cable actuated clutch systems, check the cable routing and
condition. Replace kinked, frayed, damaged or corroded cables
and check cable routing to avoid sharp bends. Check the engine
ground strap for poor conductivity. If the ground strap is mar-
ginal, the engine could try to ground itself via the clutch cable,
ausing premature failure.

¢. On mechanical finkage clutches, check the linkage for binding or
misalignment. Lubricate pivots or linkages and repair as neces-
sary.

d. Check the release bearing guide tube and release fork for a lack
of lubrication. Install a smooth coating of high temperature
grease to allow smooth movement of the release bearing over the
guide tube.

&. Ciuich pedal remains down when pressed _

a. On mechanical linkage or cable actuated clutches, check for a
foose or disconnected fink.

b. On hydraulically actuated clutches, check the fluid level and
check for a hydraulic leak at the clutch slave or master cylinder,
or hydraulic line. Replace failed parts and bleed clutch hydraulic
system. If no leakage is noted, the clutch master cylinder may
have failed internally. Replace the cluich master cylinder and
bleed the clutch hydraulic system.

6. Clutch chatiers when engaging

a. Check the engine flywheel for warpage or surface variations and
replace or repair as necessary.

b. Check for a warped clutch disc or damaged clutch damper hub.
Remove the clutch disc and replace.

¢. Check for a loose or damaged clutch pressure plate and replace
defective components.

NOTE: The cluich is actuated either by a mechanical link-
age, cable ar a cluich hydraulic system. The mechanical
linkage and cable systems may require the clutch pedal
free-play to be adjusted as the clutch disc wears. A
hydraulic cluich system automatically adjusts as the
clutch wears and, with the exception of the clulch pedal
height, no adjustment is possible.

1. Differential makes a low pitched rumbling noise

a. Check fluid level type and amount. Replace the fluid with the rec-
ommended type and amount of fubricant.

b. Check the differential bearings for wear or damage. Remove the
bearings, inspect the drive and driven gears for wear or damage,
and replace components as necessary.

2. Differential makes a howling noise

a. Check fluid level type and amount. Replace the fluid with the rec-
ommended type and amount of lubricant.

b. Check the differential drive and driven gears for wear or damage,
and replace components as necessary.
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Al Wheel and Four Wheel Drive Vehicles

1. Leaks fluid from seals or vent after being driven

a. Fluid level overfilled. Check and adjust transfer case fluid level.

b. Check for a restricted breather or breather tube, clear and check
the fluid level and top off as needed.

¢. Check seal condition and replace worn, damaged, or defective
seals. Check the fluid leve! and fop off as necessary.

2. Miakes excessive noise while driving

a. Check the fluid for the correct type of lubricant. Drain and refill
using the recommended type and amount of lubricant.

b. Check the fluid level. Top off the fluid using the recommended
type and amount of lubricant.

¢. If the fluid level and type of lubricant meet specifications, check
for internal wear or damage. Remove assembly and disassemble
to inspect for worn, damaged, or defective components.

3. Jumps out of gear

a. Stop vehicle and make sure the unit is fully engaged.

b. Check for worn, loose or an improperly adjusted linkage. Replace
and/or adjust linkage as necessary.

¢. Check for internal wear or damage. Remove assembly and disas-
semble to inspect for worn, damaged, or defective components.

Rear Wheel, All Wheel and Four Wheel Drive Vehicles

1. Clunking noise from center of vehicle shifting from
forward o reverse
a. Worn universal joint. Remove driveshaft and replace universal joint.

2. Excessive vibration from center of vehicle when

aceelerating

a. Worn universal joint. Remove driveshaft and replace universal joint.

b. Driveshaft misaligned. Check for collapsed or damaged engine
and transmission mounts, and replace as necessary.

¢. Driveshatt bent or out of balance. Replace damaged components
and reinstall.

d. Driveshaft out of balance. Remove the driveshaft and have it bal-
anced by a competent professional, or replace the driveshalt
assembly.

NLG’E’E: Most driveshafts are linked together by universal
joints; however, some manufacturers use Constant Veloe-
ity (CV) joints or rubber flex couplers.

A1l Whee! and Four Wheel Drive Yehicles

1. Front or rear wheel makes a clicking noise
a. Check for debris such as a pebble, nail or glass in the tire or tire
tread. Carefully remove the debris. Small rocks and pebbles

rarely cause a puncture; however, a sharp object should be
removed carefully at a facility capable of performing tire repairs.

b. Check for a loose, damaged or worn Constant Velocity (CV) joint
and replace if defective.

2. Front or rear wheel vibrates with increased speed

a. Check for a bent rim and replace, if damaged.

b. Check the tires for balance or internal damage and replace if
defective.

¢. Check for a loose, worn or damaged whee! bearing and replace if
defective.

d. Check for a loose, damaged or worn Constant Velocity (CV) joint
and replace if defective.

Erpnt Whee! Drive Vehicles

3. Froni wheel makes a clicking noise

a. Check for debris such as a pebble, nail or glass in the tire or tire
tread. Carefully remove the debris. Small rocks and pebbles
rarely cause a puncture; however, a sharp object should be
removed carefully at a facility capable of performing tire repairs.

b. Check for a loose, damaged or worn Constant Velocity (CV) joint
and replace if defective.

4. Rear wheel makes a clicking noise

a. Check for debris such as a pebble, nail or glass in the tire or tire
tread. Carefully remove the debris. Small rocks and pebbles
rarely cause a puncture; however, a sharp object should be
removed carefully at a facility capable of performing tire
repairs.

Rear Whee! Drive Yehicles

5. Front or rear wheel makes a clicking noise

a. Check for debris such as a pebble, nail or glass in the tire or tire
tread. Carefully remove the debris. Small rocks and pebbles
rarely cause a puncture; however, a sharp object should be
removed carefully at a facility capable of performing tire repairs.

6. Rear wheel shudders or vibraies

a. Check for a bent rear wheel or axle assembly and replace defec-
tive components.

b. Check for a loose, damaged or worn rear wheel bearing and
replace as necessary.

1. Burning odor from cemnfer of vehicle when
accelerating

a. Check for a seizing brake hydraulic component such as a brake
caliper. Check the caliper piston for surface damage such as rust,
and measure for out-of-round wear and caliper-to-piston clear-
ance. For additional information on brake related odors, refer to
section 3-A, condition number 9.

b. On vehicles with a manual transmission, check for a slipping
clutch. For possible causes and additional information, refer to
section 2-C, condition number 1.
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¢. On vehicles with an automatic ransmission, check the fluid level and
condition. Top off or change the fluid and filter using the recom-
mended replacement parts, lubricant type and amount. f the odor
persists, transmission removal and disassembly will be necessary.

2. Engine accelerates, but vehicle does not gain speed
a. On vehicles with a manual transmission, check for a slipping or

. Brake pedal pulsates or shimmies when pressed
. Check wheel lug nut torque and tighten evenly to specification.
. Check the brake rotor for trueness and thickness variations.
Replace the rotor if it is too thin, warped, or if the thickness
varies beyond specification. Some rotors can be machined: con-
sult the manufacturer's specifications and recommendations
before using a machined brake rotor.
¢. Check the brake caliper or caliper bracket mounting bolt torque
and inspect for looseness. Torque the mounting bolts and
inspect for wear or any looseness, including worn mounting
brackets, bushings and sliding pins.
d. Check the whee! bearing for looseness. If the bearing is loose,
adjust if possible, otherwise replace the bearing.

[l -C

2. Brakes make a sguealing noise

a. Gheck the brake rotor for the presence of a ridge on the outer
edge; if present, remove the ridge or replace the brake rotor and
brake pads. :

b. Check for debris in the brake lining material, clean and reinstall.

¢. Check the brake linings for wear and replace the brake linings if
wear is approaching the fining wear limit. ‘

d. Check the brake linings for glazing. Inspect the brake drum or
rotor surface and replace, along with the brake linings, if the sur-
face is not smooth or even.

e. Check the brake pad or shoe mounting areas for a lack of lubri-
cant or the presence of surface rust. Clean and lubricate with a
recommended high temperature brake grease.

3. Brakes make a grinding noise

a. Check the brake linings and brake surface areas for severe wear
or damage. Replace worn or damaged parts.

b. Check for a seized or partially seized brake causing premature or
uneven brake wear, excessive heat and brake rotor or drum dam-
age. Replace defective parts and inspect the wheel bearing con-
dition, which could have been damaged due to excessive heat.

4. Vehicle pulls to one side during braking

a. Check for air in the brake hydraulic system. Inspect the brake
hydraulic seals, fluid lines and related components for fluid
leaks. Remove the air from the brake system by bleeding the
brakes. Be sure to use fresh brake fluid that meets the manufac-
turer's recommended standards.

b. Check for an internally restricted flexible brake hydraulic hose.
Replace the hose and flush the brake system.

damaged clutch. For possible causes and additional information
refer to section 2-C, condition number 1.

b. On vehicles with an automatic transmission, check the fluid level
and condition. Top off or change the fluid and filter using the rec-
ommended replacement parts, lubricant type and amount. If the
slipping continues, transmission removal and disassembly will
be necessary.

. Gheck for a seizing brake hydraulic component such as a brake
caliper. Check the caliper piston for surface damage such as rust,
and measure for out-of-round wear and caliper-to-piston clear-
ance. Overhaul or replace failed parts and flush the brake system.

d. Check the vehicle's alignment and inspect for suspension wear,
Replace worn bushings, ball joints and set alignment to the man-
ufacturer’s specifications. '

e. If the brake system uses drum brakes front or rear, check the

brake adjustment. Inspect for seized adjusters and clean or

replace, then properly adjust.

5. Brake pedal feels spongy or has excessive travel

a. Check the brake fluid level and condition. If the fluid is contami-
nated or has not been flushed every two years, clean the master
cylinder reservoir, and bleed and flush the brakes using fresh
brake fluid that meets the manufacturer's recommended stan-
dards.

b. Check for a weak or damaged flexible brake hydraulic hose.
Replace the hose and flush the brake system.

c. If the brake system uses drum brakes front or rear, check the
brake adjustment. Inspect for seized adjusters and clean or
replace, then properly adjust.

6. Brake pedal feel is firm, but brakes fack sufficient
stopping power or fade

a. Check the operation of the brake booster and brake booster
check valve. Replace worn or failed parts.

b. Check brake finings and brake surface areas for glazing and
replace worn or damaged parts.

¢. Gheck for seized hydraulic parts and linkages, and clean or
replace as needed.

7. Vehicle has excessive front end dive or locks rear
brakes too easily

a. Check for worn, failed or seized brake proportioning valve and
replace the valve.

b. Check for a seized, disconnected or missing spring or finkage for
the brake proportioning valve. Replace missing parts or repair as
necessary.

8. Brake pedal goes to floor when pressed and will not
buinp up

a. Gheck the brake hydraulic fluid level and inspect the fluid lines
and seals for leakage. Repair or replace leaking components,
then bleed and flush the brake system using fresh brake fluid that
mests the manufacturer’s recommended standards.
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b. Check the brake fluid level. inspect the brake fluid level and
“brake hydraulic seals. if the fluid level is ok, and the brake
hydraulic system is free of hydraulic leaks, replace the brake
master cylinder, then bleed and flush the brake system using
fresh brake fluid that meets the manufacturer’s recommended
standards.

9. Brakes produce a burning odor
a. Check for a seizing brake hydraulic component such as a brake

caliper. Check the caliper piston for surface damage such as rust,

and measure for out-of-round wear and caliper-to-piston clear-

ance. Overhaul or replace failed parts and flush the brake system.

b. Check for an internally restricted flexible brake hydraulic hose.
Replace the hose and flush the brake system.

¢. Check the parking brake release mechanism, seized linkage or

" cable, and repair as necessary.

BRAKE PERFORMANCE TROUBLESHOOTING HINTS

Brake vibrations or pulsation can often be diagnosed on a safe and
careful test drive. A brake vibration which is felt through the brake

1. Front wheel or wheel bearing loose

All Whee! and Four Whee!l Drive Vehicles

a. Torque lug nuts and axle nuts to specification and recheck for
looseness.

b. Wheel bearing worn or damaged. Replace wheel bearing.

Front Whee! Drive Vehicles

a. Torque lug nuts and axle nuts to specification and recheck for
looseness.

b. Wheel bearing worn or damaged. Replace wheel bearing.

¢. Wheel bearing out of adjustment. Adjust wheel bearing to speci-
fication; if still loose, replace.

Rear Wheel Drive Vehicles

a. Wheel bearing out of adjustment. Adjust wheel bearing to speci-
fication: if still loose, replace.

b. Torque lug nuts to specification and recheck for looseness.

¢ Wheel bearing worn or damaged. Replace wheel bearing.

2. Rear wheel or wheel bearing loose

Al Wheel and Four Wheel Drive Vehicles

a. Torque lug nuts and axle nuts to specification and recheck for
looseness.

b. Whee! bearing worn or damaged. Replace wheel bearing.

Front Wheel Drive Vehicles
a. Wheel bearing out of adjustment. Adjust wheel bearing to speci-
fication; if still foose, replace.

pedal while braking, but not felt in the steering wheel, is most likely

caused by brake surface variations in the rear brakes. If both the brake
pedal and steering whee! vibrate during braking, a surface variation in
the front brakes, or both front and rear brakes, is very likely.

A brake pedal that pumps up with repeated use can be caused by
air in the brake hydraulic system or, if the vehicle is equipped with
rear drum brakes, the brake adjusters may be seized o out of
adjustment. A quick test for brake adjustment on vehicles with rear
drum brakes is to pump the brake pedal several times with the
vehicle's engine not running and the parking brake released. Pump
the brake pedal several times and continue to apply pressure to the
brake pedal. With pressure being applied to the brake pedal, engage
the parking brake. Release the brake pedal and quickly press the
brake pedal again. If the brake pedal pumped up, the rear brakes are
in need of adjustment. Do not compensate for the rear brake adjust-
ment by adjusting the parking brake, this will cause premature brake
lining wear.

To test a vacuum brake booster, pump the brake pedal several
times with the vehicle's engine off. Apply pressure to the brake
pedal and then start the engine. The brake pedal should move
downward about one inch (25mm).

b. Torque lug nuts to specification and recheck for looseness.
¢. Wheel bearing worn or damaged. Replace wheel bearing.

Rear Whee! Drive Vehicles

a. Torque lug nuts to specification and recheck for looseness.
b. Whee! bearing worn or damaged. Replace wheel bearing.

1. Tires worn on inside tread

a. Check alignment for a toed-out condition. Check and set tire
pressures and properly adjust the toe.

b. Check for worn, damaged or defective suspension components.
Replace defective parts and adjust the alignment.

2. Tires worn on oulside fread

a. Check alignment for a toed-in condition. Check and set tire pres-
sures and properly adjust the toe.

b. Check for worn, damaged or defective suspension components.
Replace defective parts and adjust the alignment.

3. Tires worn ungvenly .

a. Check the tire pressure and tire balance. Replace worn or defec-
tive tires and check the alignment; adjust if necessary.

b. Check for worn shock absorbers. Replaced failed components,
worn or defective tires and check the alignment; adjust if neces-
sary.

¢. Check the alignment settings. Check and set tire pressures and
properly adjust the alignment to specification.

d. Check for worn, damaged or defective suspension components.

Replace defective parts and adjust the alignment to specifica-

tion. : :
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1. Excessive play in steering wheel

a.

b.

Check the steering gear free-play adjustment and properly adjust
fo remove excessive play.

Check the steering linkage for worn, damaged or defective
parts. Replace failed components and perform a front end
alignment.

. Check for a worn, damaged, or defective steering box, replace the

steering gear and check the front end alignment.

Steering wheel shakes af cruising speeds

. Check for a bent front wheel. Replace a damaged wheel and

check the tire for possible internal damage.

. Check for an unevenly worn front tire. Replace the tire, adjust tire

pressure and balance.

. Check the front tires for hidden internal damage. Tires which

have encountered large pot holes or suffered other hard blows
may have sustained internal damage and should be replaced
immediately,

. Check the front tires for an out-of-balance condition. Remove,

spin balance and reinstall. Torque all the wheel bolts or lug nuts
to the recommended specification.

. Gheck for a Joose wheel bearing. If possible, adjust the bearing,

or replace the bearing if it is a non-adjustable bearing.

Steering wheel shakes when braling

. Reler to section 3-A, condition number 1.

Steering wheel becomes stiff when turned

. Check the steering wheel free-play adjustment and reset as
needed.

. Check for a damaged steering gear assembly. Replace the steer-
ing gear and perform a front end alignment.

. Check for damaged or seized suspension components. Replace
defective components and perform a front end alignment.

C.

d.

. Vehicle pulls io one side
. Tire pressure uneven. Adjust tire pressure o recommended set-

tings. :

. Tires worn unevenly. Replace tires and check alignment set-

tings.

Alignment out of specification. Align front end and check thrust
angle.

Check for a dragging brake and repair or replace as necessary.

2. Vehicle is very bouncy over bumps

a

b,

Check for worn or leaking shock absorbers or strut assemblies

and replace as necessary.

Check for seized shock ahsorbers or strut assemblies and
replace as necessary.

NOTE: When one shock fails, it is recommended to
replace front or rear units as pairs.

3. Vehicle leans excessively in turns

a. Check for worn or leaking shock absorbers or strut assemblies
and replace as necessary.

b. Check for missing, damaged, or worn stabilizer links or bush-
ings, and replace or install as necessary.

4. Vehicle ride quality seems excessively harsh

a. Check for seized shock absorbers or strut assemblies and
replace as necessary.

b. Check for excessively high tire pressures and adjust pressures to
vehicle recommendations.

5. Vehicle sesms low or Ieans io one side

a. Check for a damaged, broken or weak spring. Replace defective
parts and check for a needed alignment.

b. Check for seized shock absorbers or strut assemblies and
replace as necessary.

¢. Check for worn or leaking shock absorbers or strut assemblies
and replace as necessary.

Molses

1. Vehicle makes a clicking noises when driven

a. Check the noise to see if it varies with road speed. Verify if the
noise is present when coasting or with steering or throttle
input. If the clicking noise frequency changes with road speed
and is not affected by steering or throttle input, check the tire
treads for a stone, piece of glass, nail or another hard object
imbedded into the tire or tire tread: Stones rarely cause a tire
puncture and are easily removed. Other objects may create an
air leak when removed. Consider having these objects
removed immediately at a facility equipped to repair tire punc-
fures. ’

b. If the clicking noise varies with throttle input and steering, check
for a worn Constant Velocity (CV-joint) joint, universal (U- joint)
or flex joint.

2. Vehicle makes a clunking or knocking noise over
bumps

a. A clunking noise over bumps is most often caused by exces-
sive movement or clearance in a suspension component.
Check the suspension for soft, cracked, damaged or worn
bushings. Replace the bushings and check the vehicle’s align-
ment. _

b. Check for loose suspension mounting bolts. Check the tightness
on subframe bolts, pivot bolts and suspension mounting bolts,
and torque to specification.

¢. Check the vehicle for a loose wheel bearing. Some wheel bear-
ings can be adjusted for looseness, while others must be
replaced if loose. Adjust or replace the bearings as recom-
mended by the manufacturer,

d. Check the door latch adjustment. If the door is slightly loose, or
the latch adjustment is not centered, the door assembly may cre-
ate noises over bumps and rough surfaces. Properly adjust the
door latches to secure the door,
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3. Vehicle makes a low pitched rumbling noise when
driven

a. A low pitched rumbling noise is usually caused by a drive
train related bearing and is most often associated with a
wheel bearing which has been damaged or worn. The damage
can be caused by excessive brake temperatures or physical
contact with a pot hole or curb. Sometimes the noise will vary
when turning. Left hand turns increase the load on the
vehicle's right side, and right turns load the left side. A failed
front wheel bearing may also cause a slight steering wheel
vibration when turning. A bearing which exhibits noise must
be replaced.

b. Check the tire condition and balance. An internally damaged tire
may cause failure symptoms similar to failed suspension parts.
For diagnostic purposes, try a known good set of tires and
replace defective tires.

4. Vehicle makes a sgueaking noise over bumps

a. Check the vehicle's ball joints for wear, damaged or feaking
boots. Replace a ball joint if it is loose, the boot is damaged and

. leaking; or the ball joint is binding. When replacing suspension
parts, check the vehicle for alignment.

b. Check for seized or deteriorated bushings. Replace bushings
that are worn or damaged and check the vehicle for align-
ment.

¢. Check for the presence of sway bar or stabilizer bar bushings
which wrap around the bar. Inspect the condition of the bush-
ings and replace if worn or damaged. Remove the bushing
bracket and apply a thin layer of suspension grease to the area
where the bushings wrap around the bar and reinstall the bush-
ing brackets.

1. One headlight only works on high or low beam

a. Check for battery voltage at headlight electrical connector. If bat-
tery voltage is present, replace the headlight assembly or bulb if
available separately. If battery voltage is not present, refer to the
headlight wiring diagram to troubleshoot. :

2. Headlight does not work on high or low beam
a. Check for battery voltage and ground at headlight electrical connec-
. tor. If battery voltage is present, check the headlight connector

ground terminal for a proper ground. If battery voltage and ground
are present at the headlight connector, replace the headlight assem-
bly or bulb if available separately. If battery voltage or ground s not
present, refer to the headlight wiring diagram fo troubleshoot.

b. Check the headlight switch operation. Replace the switch if the
switch is defective or operates intermittently.

3. Headlight{s) very dim ,

a. Check for battery voltage and ground at headlight electrical con-
nector. If battery voltags is present, trace the ground circuit for the
headlamp electrical connector, then clean and repair as necessary.

Vibrations

5. Vehicle vibrates when driven

a. Check the road surface. Roads which have rough or uneven sur-
faces may cause unusual vibrations.

b. Check the tire condition and balance. An internally damaged tire
may cause failure symptoms similar to failed suspension parts.
For diagnostic purposes, try a known good set of tires and
replace defective tires immediately.

¢. Check for a worn Constant Velocity (CV-joint) joint, universal
(U- joint) or flex joint and replace if loose, damaged or binding.

d. Check for a loose, bent, or out-of-balance axle or drive shaft.
Replace damaged or failed components.

NOTE: Diagnosing failures related to wheels, tires, steer-
ing and the suspension system can ofien times be accom-
plished with a careful and thorough lest drive. Bearing
noises are isolated by noting whether the noises or symp-
toms vary when turning left or right, or eccur while driv-
ing a straight line. During a left hand lurn, the vehicle’s
weight shifts to the right, placing more force on the right
side bearings, such that if a right side wheel bearing is
worn or damaged, the neise or vibration should increase
during light-to-heavy aceceleration. Conversely, on right
hand turns, the vehicle tends o lean fo the lefi, loading
the lefi side hearings.

Knocking noises in the suspension when the vehicle is driven
over rough roads, railroad tracks and speed bumps indicate wormn
suspension components such as bushings, ball joints or tie rod
ends, or a worn steering system.

If the voltage at the headlight electrical connector is significantly
less than the voltage at the battery, refer o the headlight wiring
diagram to troubleshoot and locate the voltage drop.

1. Tail light, running light or side marker light inoperative

~ a. Check for battery voltage and ground at light's electrical connec-

tor. If battery voltage is present, check the bulb socket and elec-
trical connector ground terminal for a proper ground. If battery
voltage and ground are present at the light connector, but not in
the socket, clean the socket and the ground terminal connector. If
hattery voltage and ground are present in the bulb socket,
replace the bulb. If battery voltage or ground is not present, refer
to the wiring diagram to troubleshoot for an open circuit.

b. Check the light switch operation and replace if necessary.

2. Tail light, running light or side marker light works
intermitiently

a. Check the bulb for a damaged filament, and replace if damaged.

b Check the bulb and bulb socket for corrosion, and clean or
replace the bulb and socket.
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¢. Check for loose, damaged or corroded wires and electrical termi-
nals, and repair as necessary.
d. Check the light switch operation and replace if necessary.

3. Tail light, running lght or side marker light very dim

a. Check the bulb and bulb socket for corrosion and clean or

replace the bulb and sockst.

b. Check for low voltage at the bulb socket positive terminal or a
poor ground. If voltage is low, or the ground marginal, trace the
wiring to, and check for loose, damaged or corroded wires and
electrical terminals; repair as necessary.

. Check the light switch operation and replace if necessary.

(o]

1. Interior light incperative

a. Verify the interior light switch location and position(s), and set
the switch in the correct position.

b. Check for battery voltage and ground at the interior light bulb
socket. If battery voltage and ground are present, replace the

. bulb. If voltage is not present, check the interior light fuse for

battery voltage. If the fuse is missing, replace the fuse. If the fuse
has blown, or if batiery voltage is present, refer to the wiring dia-
gram to troubleshoot the cause for an open or shorted circuit. If
ground is not present, check the door switch contacts and clean
Or repair as necessary.

2. Interior light works intermitiently

a. Check the bulb for a damaged filament, and replace if damaged.

b. Check the bulb and bulb socket for carrosion, and clean or
replace the bulb and socket. ’

¢. Check for foose, damaged or corroded wires and electrical termi-
nals; repair as necessary. '

d. Check the door and fight switch operation, and replace if neces-
sary.

3. interior light very dim

a. Check the bulb and bulb socket for corrosion, and clean or
replace the bulb and socket.

. Check for low voltage at the bulb socket positive terminal or a
poor ground. If voltage is low, or the ground marginal, trace the
wiring to, and check for loose, damaged or corroded wires and
electrical terminals; repair as necessary.

¢. Check the door and light switch operation, and replace if necessary.
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1. One brake light inoperative

a. Press the brake pedal and check for battery voltage and ground
at the brake light bulb socket. If present, replace the bulb. If
either battery voltage or ground is not present, refer to the wiring
diagram to troubleshoot.

2. Boih brake lights inoperative
a. Press the brake pedal and check for battery voltage and ground
at the brake light bulb socket. If present, replace both bulbs. If

battery voltage is not present, check the brake light switch
adjustment and adjust as necessary. If the brake light switch is
properly adjusted, and battery voltage or the ground is not pres-
ent af the bulb sockets, or at the bulb elecirical connector with
the brake pedal pressed, refer to the wiring diagram to trou-
bleshoot the cause of an open circuit.

3. One or both brake lights very dim

a. Press the brake pedal and measure the voltage at the brake light
bulb socket. If the measured voltage is close to the battery volt-
age, check for a poor ground caused by a loose, damaged, or
corroded wire, terminal, bulb or bulb socket. If the ground is
bolted to a painted surface, it may be necessary to remove the
electrical connector and clean the mounting surface, so the con-
nector mounts on bare metal. If battery voltage is low, check for a
poor connection caused by either a faulty brake light switch, a
loose, damaged, or corroded wire, terminal or electrical connec-
tor. Refer to the wiring diagram to troubleshoot the cause of a
voltage drop.

1. Warning light(s) siay on when the engine is started

Ignition, Battery or Alternator Warning Light

a. Check the alternator output and voltage regulator operation, and
replace as necessary. :

b. Check the warning light wiring for a shorted wire.

Cheek Engine Light

a. Check the engine for routine maintenance and tune-up status.
Note the engine tune-up specifications and verify the spark plug,
air filter and engine oil condition; replace and/or adjust items as
necessary.

b. Check the fuel tank for low fuel level, causing an intermittent lean
fuel mixture. Top off fuel tank and reset check engine light.

¢. Check for a failed or disconnected engine fuel or ignition compo-
nent, sensor or control unit and repair or replace as necessary.

d. Check the intake manifold and vacuum hoses for air leaks and
repair as necessary. _

e. Check the engine’s mechanical condition for excessive oil con-
sumption.

Anti-Lock Braking System (ABS) Light

a. Check the wheel sensors and sensor rings for debris, and clean
as necessary.

b. Check the brake master cylinder for fluid leakage or seal failure
and replace as necessary.

¢. Check the ABS control unit, pump and proportioning vaives for
proper operation; replace as necessary.

d. Check the sensor wiring at the wheel sensors and the ABS con-
trol unit for a loose or shorted wire, and repair as necessary.

Brake Warning Light

a. Check the brake fluid level and check for possible leakags from
the hydraulic lines and seals. Top off brake fluid and repair leak-
age as necessary.
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b. Check the brake linings for wear and replace as necessary.
¢. Check for a loose or shorted brake warning light sensor or wire,
and replace or repair as necessary.

0il Pressure Warning Light

a. Stop the engine immediately. Check the engine oil level and oil
filter condition, and top off or change the oil as necessary.

b. Check the oil pressure sensor wire for being shorted to
ground. Discannect the wire from the oil pressure sensor and
with the ignition in the ON position, but not running, the ol
pressure light should not be working. If the light works with
the wire disconnected, check the sensor wire for being
shorted to ground. Check the wire routing to make sure the
wire is not pinched and check for insulation damage. Repair or
replace the wire as necessary and recheck before starting the
engine.

¢. Remove the oil pan and check for a clogged oil pick-up tube
Screen.

d. Check the oil pressure sensor operation by substituting a known
good sensor.

e. Check the oil filter for internal restrictions or leaks, and replace
as necessary.

WARNING: If the engine is operated with oil pressure
below the manufacturer’s specification, severe (and
gosily) engine damage could occur. Low oil pressure can
be caused by excessive internal wear or damage to the
engine bearings, oil pressure relief valve, oil pump or oil
pump drive mechanism.

Before starting the engine, check for possible causes of rapid ol
loss, such as leaking oil lines or a loose, damaged, restricted, or .
leaking oil filter or oil pressure sensor. If the enging oil level and
condition are acceptable, measure the engine’s oil pressure using a
pressure gauge, or determine the cause for the oil pressure warning
light to function when the engine is running, before operating the
engine for an extended period of time. Another symptom of operat-
ing an engine with low oil pressure is the presence of severe knock-
ing and tapping noises.

Parking Brake Warning Light

a. Chack the brake release mechanism and verify the parking brake
has been fully released.

b. Check the parking brake light switch for looseness or misalign-
ment.

¢. Check for a damaged switch or a loose or shorted brake light
switch wire, and replace or repair as necessary.

2. Warning lighi(s) fiickers on and off when driving

ignition, Battery or Alternator Warning Light

a. Check the alternator output and voltage regulator operation. An
intermittent condition may indicate worn brushes, an internal
short, or a defective voltage regulator. Replace the alternator or
failed component.

b. Check the warning light wiring for a shorted, pinched or dam-
aged wire and repair as necessary.

Check Engine Light

" a. Check the engine for required maintenance and tune-up status.

Verify engine tune-up specifications, as well as spark plug, air
filter and engine oil condition; replace and/or adjust items as
necassary.

b. Check the fuel tank for low fuel level causing an intermittent lean
fuel mixture. Top off fuel tank and reset check engine light.

¢. Check for an intermittent failure or partially disconnected engine
fuel and ignition component, sensor or control unit; repair or
replace as necessary.

d. Check the intake manifold and vacuum hoses for air leaks, and
repair as necessary.

e. Check the warning light wiring for a shorted, pinched or dam-
aged wire and repair as necessary.

Anti-1oek Braking System (ABS) Light

a. Check the whee! sensors and sensor rings for debris, and clean
as Necessary.

b. Check the brake master cylinder for fluid leakage or seal failure
and replace as necessary.

¢. Check the ABS control unit, pump and proportioning valves for
proper operation, and replace as necessary.

d. Check the sensor wiring at the wheel sensors and the ABS con-
trol unit for a loose or shorted wire and repair as necessary.

Brake Warning Light

a. Check the brake fluid level and check for possible leakage from
the hydraulic lines and seals. Top off brake fluid and repair leak-
age as necessary.

b. Check the brake linings for wear and replace as necessary.

¢. Check for a loose or shorted brake warning light sensor or wire,
and replace or repair as necessary.

0il Pressure Warning Light

a. Stop the engine immediately. Check the engine oil level and
check for a sudden and rapid oil loss, such as a leaking oil line
or oil pressure sensor, and repair or replace as necessary.

b. Check the oil pressure sensor operation by substituting a known
good sensor.

¢. Check the oil pressure sensor wire for being shorted to ground.
Disconnect the wire from the oil pressure sensor and with the
ignition in the ON position, but not running, the oil pressure light
should not be working. If the light works with the wire discon-
nected, check the sensor wire for being shorted to ground. Check
the wire routing to make sure the wire is not pinched and check
for insulation damage. Repair or replace the wire as necessary
and recheck before starting the engine.

d. Remove the oil pan and check for a clogged oil pick-up tube
screen.

Parking Brake Warning Light

a. Check the brake release mechanism and verify the parking brake
has been fully released. o

b. Check the parking brake light switch for looseness or misalign-
ment.

¢. Check for a damaged switch or a loose or shorted brake fight
switch wire, and replace or repair as necessary.
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3. Warning lighi(s) inoperative with ignition on, and
engine nol staried

. Check for a defective bulb by installing a known good bulb.

. Check for a defective wire using the appropriate wiring
diagram(s).

. Check for a defective sending unit by removing and then groung-
ing the wire at the sending unit. If the fight comes on with the
ignition on when grounding the wire, replace the sending unit,

oo

o

1. Turn signals or hazard lights come on, but do not flash
a. Check for a defective flasher unit and replace as necessary.

2. Turn signals or hazard lights do not function on either side

a. Check the fuse and replace, if defective.

b. Check the flasher unit by substituting a known good flasher unit,

¢. Check the turn signal electrical system for a defective compo-
nent, open circuit, short circuit or poor ground.

3. Turm Signais or hazard lights only work on one side
a. Check for failed bulbs and replace as necessary.
b. Check for poor grounds in both housings and repair as necessary.

4. One signal light does nof work

a. Check for a failed bulb and replace as necessary.

b. Check for corrosion in the bulb socket, and clean and repair as
necessary.

¢. Gheck for a poor ground at the bulb socket, and clean and repair
as necessary,

5. Turn signals flash too slowly
a. Gheck signal bulb(s) wattage and replace with lower wattage
buib(s). :

6. Turn signals flash too fast

. Check signal bulb(s) wattage and replace with higher wattage
bulb(s).

. Check for installation of the correct flasher unit and replace if
incorrect.

j=t]
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7. Four-way hazard flasher indicator light inoperative

a. Verify that the exterior lights are functioning and, if so, replace
indicator buib.

. Check the operation of the warning flasher switch and replace if
defective. :

o

8. Turn signal indicator light(s) do not work in either
dirgction
. Veeriy that the exterior lights are functioning and, if so, replace
indicator bulb(s).
b. Check for a defective flasher unit by substituting a known good
unit.
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9. One turn signal indicator light does not woik
a. Check for a defective bulb and replace as necessary.

o g

. Check for a defective flasher unit by substituting a known good
unit.

1. Horn does not operate

a. Check for a defective fuse and replace as necessary.

. Check for battery voltage and ground at horn electrical connec-
tions when pressing the horn switch. If voltage is present,
replace the horn assembly. If voltage or ground is not present,
refer to Chassis Electrical coverage for additional froubleshooting
tachniques and circuit information.

o

2. Horn has an unusual tpne

a. On single horn systems, replace the horn.

b. On dual horn systems, check the operation of the second horn. -
Dual horn systems have a high and low pitched hom. Unplug
one horn at a time and recheck operation. Replace the hern
which does not function.

¢. Check for debris or condensation build-up in horn and verify the
horn positioning. If the hom has a single opening, adjust the
opening downward to allow for adequate drainage and to prevent
tebris build-up.

1. Windshield wipers do nof operate

a. Check fuse and replace as necessary.

b. Check switch operation and repair or replace as necessary.

¢. Check for corroded, loose, disconnected or broken wires and
clean or repair as necessary.

. Check the ground circuit for the wiper switch or motor and repair
as necessary.
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2. Windshield wiper motor makes a humming noise, gels
hot or blows fuses

a. Wiper motor damaged internally; replace the wiper motor.

b. Wiper linkage bent, damaged or seized. Repair or replace wiper
linkage as necessary.

3. Windshield wiper moior operates, but one or both
wipers fail to move

. Windshield wiper motor linkage loose or disconnected. Repair or
replace linkage as necessary.

. Windshield wiper arms loose on wiper pivots, Secure wiper arm
to pivot or replace both the wiper arm and pivot assembly.

2
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4. Windshield wipers will not park

. Check the wiper switch operation and verify that the switch Drop-
erly interrupts the power supplied to the wiper motor.

. It the wiper switch is functioning properly, the wiper motor park-
ing circuit has failed. Replace the wiper motor assembly. Operate
the wiper motor at least one time befors installing the arms and
blades to ensure correct positioning, then recheck using the
highest wiper speed on a wet windshield to make sure the arms
and blades do not contact the windshield trim.

ot

o
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1. Speedometer does nof work

a. Check and verify that the speedometer cable is properly seated
into the speedometer assembly and the speedometer drive gear.

b. Check the speedometer cable for breakage or rounded-off cable
ends where the cable seats into the speedometer drive gear and
into the speedometer assembly. If damaged, broken or the cable
ends are rounded off, replace the cable.

¢. Check speedometer drive gear condition and replace as necessary.

d. Install a known good speedometer to test for proper operation. If
the substituted speedometer functions properly, replace the
speedometer assembly.

2. Speedometer needle fluctuates when driving at sleady
speeds.

a. Check speedometer cable routing or sheathing for sharp bends
or kinks. Route cable to minimize sharp bends or kinks. If the
sheathing has been damaged, replace the cable assembly.

b. Check the speedometer cable for adequate lubrication. Remove

the cable, inspect for damage, clean, lubricate and reinstall. If the

cable has been damaged, replace the cable.

3. Speedometer works intermittently

Check the cable and verify that the cable is fully installed and the

fasteners are secure.

b. Check the cable ends for wear and rounding, and replace as nec-
gssary.

a.

1. Speedomeier does not work
a. Check the speed sensor pickup and replace as necessary.
b. Check the wiring between the speed sensor and the speedometer

1. No air coming from air conditioner vents
a. Check the air conditioner fuse and replace as necessary.

b. Air conditioner system discharged. Have the system evacuated, .

" charged and leak tested by an MVAC certified technician, utiliz-

ing approved recovery/recycling equipment. Repair as necessary.

¢. Air conditioner low pressure switch defective. Replace switch.

d. Air conditioner fan resistor pack defective. Replace resistor pack.

e. Loose connection, broken wiring or defective air conditioner
refay in air conditioning electrical circuit. Repair wiring or
replace relay as necessary.

2. Air conditioner blows warm air
a. Air conditioner system is discharged. Have the system evacu-
ated, charged and leak tested by an MVAC certified technician,

for corroded terminals, loose connections or broken wires and
clean or repair as necessary.
¢. Install a known good speedometer to test for proper operation. If

the substituted speedometer functions properly, replace the
speedometer assembly.

2. Speedomeler works infermitiently

a. Check the wiring between the speed sensor and the speedometer
for corroded terminals, loose connections or broken wires and
clean or repair as necessary.

b. Check the speed sensor pickup and replace as necessary

1. Gauge does not register

a. Check for a missing or blown fuse and replace as necessary.

b. Check for an open circuit in the gauge wiring. Repair wiring as
Necessary.

¢. Gauge sending unit defective. Replace gauge sending unit.

d. Gauge or sending unit improperly installed. Verify installation
and wiring, and repair as necessary.

2. Gauge operates erratically

. Check for loose, shorted, damaged or corroded electrical con-
nections or wiring and repair as necessary.

b. Check gauge sending units and replace as necessary.

ab]

. Gauge operales fully pegged

. Sending uriit-to-gauge wire shorted to ground.

. Sending unit defective; replace sending unit.

. Gauge or sending unit not properly grounded.

. Gauge or sending unit improperly installed. Verify installation
- and wiring, and repair as necessary.

OO T Gy

utilizing approved recovery/recycling equipment. Repair as nec-
gssary.

b. Air conditioner compressor clutch not engaging. Check com-
pressor clutch wiring, electrical connections and compressor
clutch, and repair or replace as necessary.

3. Water collects on the interior floor when the alr condi-

tioner is used

a. Air conditioner evaporator drain hose is blocked. Clear the drain
hose where it exits the passenger compartment.

b. Air conditioner evaporator drain hose is disconnected. Secure
the drain hose to the evaporator drainage tray under the dash-
board.

4. Air conditioner has a moldy odor when used
a. The air conditioner evaporator drain hose is blocked or partially
re-stricted, allowing condensation to build up around the evapo-
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rator and drainage tray. Clear the drain hose where it exits the
passenger compartment.

1. Blower motor does not operale

a. Check blower motor fuse and replace as necessary.

b. Check blower motor wiring for loose, damaged or corroded con-
tacts and repair as necessary.

¢. Check blower motor switch and resistor pack for open circuits,
and repair or replace as necessary.

d. Check biower motor for internal damage and repair or replace as
necessary.

2. Heater blows cool air

a. Check the engine coolant level. If the coolant level is low, top off
and bieed the air from the cooling system as necessary and
check for coolant leaks.

b. Check engine coolant operating temperature. If coolant tempera-
ture is below specification, check for a damaged or stuck thermo-
stat:

¢. Check the heater control valve operation. Check the heater con-
trol valve cable or vacuum hose for proper installation. Move the
heater temperature control from hot {o cold several times and
verify the operation of the heater control valve. With the engine at
normal operating temperature and the heater temperature control
in the full hot position, carefully feel the heater hose going into
and exiting the control valve. If one heater hose is hot and the
other is much cooler, replace the controf valve.

3. Heater steams the windshisld when used

a. Check for a loose cooling system hose clamp or leaking coolant
hose near the engine firewall or under the dash area, and repair
as necessary.

b. Check for the existence of a sweet odor and fluid dripping from
the heater floor vents, indicating a failed or damaged heater core.
Pressure test the cooling system with the heater set to the fully
warm position and check for fluid leakage from the floor vents. If
leakage is verified, remove and replace the heater core assembly,

NOTE: On some vehicles, the dashboard must be disas-
sembled and ramoved to access the heater core.
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AIR/FUEL RATIO: The ratio of air-to-gasoline by weight in the fuel mix-
ture drawn info the engine.

AIR INJECTION: One method of reducing harmful exhaust emissions by
injecting air into each of the exhaust ports of an engine. The fresh air enter-
ing the hot exhaust manifold causes any remaining fuel to be burned before
it can exit the tailpipe.

ALTERNATODR: A device used for converting mechanical energy into elec-
trical energy. )

AMIMETER: An instrument, calibrated in amperes, used o measure the
flow of an electrical current in a circuit. Ammeters are always connected in
series with the circuit being tested.

AMPERE: The rate of flow of electrical current present when one volt of
electrical pressure is applied against one ohm of electrical resistance.

ANALDG COMPUTER: Any microprocessor that uses similar (analo-
gous) electrical signals to make its calculations.

ARMATURE: A laminated, soft iron core wrapped by a wire that converts
electrical energy to mechanical energy as in a motor or relay. When rotated
in a magnetic field, it changes mechanical energy info electrical energy as

in a generator.

ATRIOSPHERIC PRESSURE: The pressure on the Earth's surface caused
by the weight of the air in the atmosphere. At sea level, this pressure is
14.7 psi at 32°F (101 kPa at 0°C).

ATONIZATION: The breaking down of a liquid into a fine mist thal can be
suspended in air.

BXIAL PLAY: Movement parallel to a shaft or bearing bore.

BACKFIRE: The sudden combustion of gases in the intake or exhaust
system that results in a loud explosion.

BACKLASH: The clearance or play between two parts, such as meshed gears.

BACKPRESSURE: Restrictions in the exhaust system that stow the exit of
exhaust gases from the combustion chamber..

BAKELITE: A heat resistant, plastic insulator material commonly used in
printed circuit boards and transistorized components.

BALL BEARING: A bearing made up of hardened inner and outer races
between which hardened steel balls roll.

BALLAST RESISTOR: A resistor in the primary ignition circuit that lowers
voltage after the engine is started to reduce wear on ignition components.

BEARING: A friction reducing, supportive device usually located between
a stationary part and a moving part.

BIETAL TEMPERATURE SENSOR: Any sensor or Switch made of two
dissimilar types of metal that bend when heated or cooled due to the differ-
ent expansion rates of the alloys. These types of sensors usually function
as an on/off switch.

BLOWBY: Combustion gases, composed of water vapor and unburned
fuel, that leak past the piston rings info the crankcase during normal engine
operation. These gases are removed by the PCV system to prevent the
buildup of harmful acids in the crankcase.

BRAKE PAD: A brake shoe and lining assembly used with disc brakes.

BRAKE SHOE: The backing for the brake lining. The term is, however,.
usually applied 1o the assembly of the brake backing and fining.

BUSHING: Aliner, usually removabls, for a bearing; an anti-friction finer
used in place of a bearing.

CALIPER: A hydraulically activated device in a disc brake system, which
is mounted straddling the brake rotor (disc). The caliper contains at least
one piston and two brake pads. Hydraulic pressure on the piston(s) forces
the pads against the rotor,

CAMSHAFT: A shaft in the engine on which are the lobes (cams) which
operate the valves. The camshaft is driven by the crankshaft, via a belt,
chain or gears, at one half the crankshaft speed.

CAPACITOR: A device which stores an electrical charge.

CARBON MOMOXIDE (C0): A colorless, odorless gas given off as a
normal byproduct of combustion. It is poisonous and extremely dangerous
in confined areas, building up slowly to toxic levels without warning if ade-
quate ventilation is not available.

CARBURETOR: A device, usually mounted on the intake manifold of an
engine, which mixes the air and fuel in the proper proportion to allow even
compustion.

CATALYTIC CONVERTER: A device instalied in the exhaust system, like
amuffler, that converts harmful byproducts of combustion into carbon diox-
ide and water vapor by means of a heat-producing chemical reaction.

CENTRIFUGAL ADVANCE: A mechanical method of advancing the spark
timing by using flyweights in the distributor that react to centrifugal force
generated by the distributor shaft rotation.

CHECK VALVE: Any one-way valve installed to permit the flow of air, fuel
of vacuum in one direction only.

CHOKE: A device, usually a moveable valve, placed in the intake path of a
carburetor to restrict the flow of air.

CIRCUIT: Any unbroken path through which an electrical current can flow.
Also used to deseribe fuel flow in some instances.

CIRCLIT BREAKER: A switch which protects an electrical circuit from over-
load by opening the circuit when the current flow exceeds a predetermined level.
Some circuit breakers must be reset manually, while most resef automatically.

COIL (IGMITION): A transformer in the ignition circuit which steps up the
voltage provided to the-spark plugs.

COMBINATION MANIFOLD: An assembly which includes both the
intake and exhaust manifolds in one casting.
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COMBINATION YALVE: A device used in some fue! systems that routes
fuel vapors to a charcoal storage canister instead of venting them into the
atmosphers. The valve relieves fuel tank pressure and allows fresh air into
the tank as the fuel level drops to pravent a vapor lock situation,

COMPRESSION RATIO: The comparison of the total volume of the cylin-
der and combustion chamber with the piston at BDC and the piston at TDC.

CONDENSER: 1. An electrical device which acts to store an electrical charge,
preventing voltage surges. 2. A radiator-like device in the air conditioning sys-
tem in which refrigerant gas condenses into a liquid, giving off heat.

CONDUCTOR: Any materfal through which an electrical current can be
transmitted easily.

CONTINUITY: Continuous or complete circuit. Can be checked with an
ohmmeter.

COUNTERSHAFT: An intermediate shaft which is rotated by a mainshaft
and transmits, in turn, that rotation 1o a working part.

CRANKCGASE: The lower part of an engine in which the crankshaft and
related parts operate.

CRANKSHAFT: The main driving shatt of an engine which receives recip-
rocating motion from the pistons and converts it to rotary motion.

CYLINBER: In an engine, the round hole in ihe engine block in which the
piston(s) ride.

CYLINDER BLOCK: The main structural member of an engine in which is
found the cylinders, crankshaft and other principal parts.

CYLINDER HEAD: The detachable portion of the engine, usually fastened
to the top of the cylinder block and containing all or most of the combus-
tion chambers. On overhead valve engines, it contains the valves and their
operating parts. On overhead cam engines, it contains the camshaft as well.

DEAD CENTER: The extreme top or bottom of the piston stroke.

DETONATION: An unwanted explosion of the air/fusl mixture in the com-
bustion chamber caused by excess heat and compression, advanced tim-
ing, or an overly lean mixture. Also referred to as “ping’.

DIAPHRAGR: A thin, flexible wall separating two cavities, suchas in a
vacuum advance unit.

DESELING: A condition in which hot spots in the combustion chamber
cause the engine to run on after the key is turned off.

DIFFERENTIAL: A geared assembly which allows the transmission of
motion between drive axles, giving one axie the ability to turn faster than
the other.

DIODE: An electrical device that will allow current to flow i one direction
only.

DISC BRAKE: A hydraulic braking assembly consisting of a brake disc, or
rotor, mounted on an axle, and a caliper assembly containing, usually two
brake pads which are activated by hydraulic pressure. The pads are forced
against the sides of the disc, creating friction which siows the vehicle.

DISTRIBUTOR: A mechanically driven device on an engine which is
responsible for electrically firing the spark plug at a predetermined point of
the piston stroke.

DOWEL PIN: A pin, inserted in mating holes in two different parts allow-
ing those parts to maintain a fixed relationship.

DRUM BRAKE: A braking system which consists of two brake shoes and
one or two wheel cylinders, mounted on a fixed backing plate, and a brake
drum, mounted on an axle, which revolves around the assembly.

DWELL: The rate, measured in degrees of shaft rotation, at which an elec-
trical circuit cycles on and off,

ELECTRONIC CONTROL UNIT (ECU): Ignition module, module, ampli-
fier or igniter. See Module for definition.

ELECTRONIC IGNITION: A system in which the timing and firing of the
spark plugs is controlled by an electronic control unit, usually called a
module. These systems have no points or condenser.

END-PLAY: The measured amount of axial movement in a shaft,
ENGINE: A device that converts heat into mechanical energy.

EXHAUST MANIFOLD: A set of cast passages or pipes which conduct
exhaust gases from the engine.

FEELER GAUGE: A blade, usually metal, or precisely pradeterminad
thickness, used to measure the clearance between two parts.

FIRING ORDER: The order in which combustion occurs in the cylinders
of an engine. Also the order in which spark is distributed to the plugs by
the distributor,

FLOODING: The presence of too much fuel in the intake manifold and
combustion chamber which prevents the air/fuel mixture from firing,
thereby causing a no-start situation.

FLYWHEEL: A disc shaped part bolted to the rear end of the crankshatt,
Around the outer perimeter is affixed the ring gear. The starter drive
engages the ring gear, turning the flywheel, which rotates the crankshaft,
imparting the initial starting motion to the engine.

FOOT POUND {it. ibs. or sometimes, f.1b.): The amount of energy
or work needed to raise an item weighing one pound, a distance of one
foot.

FUSE: A protective device in a circuit which prevents circuit overload by
breaking the clrcult when a specific amperage is present. The device is con-
structed around a strip or wire of a lower amperage rating than the circuit it
is designed to protect. When an amperage higher than that stamped on the
fuse is pressnt in the circuit, the strip or wire melts, opening the circuit,

GEAR RATIO: The ratio between the number of teeth on meshing gears.

GENERATOR: A device which converts mechanical energy into electrical
energy.

HEAT RANGE: The measure of a spark plug's ability to dissipate heat
from its firing end. The higher the heat range, the hotfer the plug firas.
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HUB: The center part of a whee! or gear.

HYDROCARBOMN (HC): Any chernical compound made up of hydrogen and
carbon. A major pollutant formed by the engine as a byproduct of combustion.

HYDROMETER: An instrument used fo measure the specific gravily of a
solution.

INCH POUND (inch Ibs.; sometimes in.Ib. or in. Ibs.): One twelfth
of a foot pound.

INDUDTION: A means of transferring electrical energy in the formof a
magnetic field. Principle used in the ignition coll to increase voltage.

INJECTDR: A device which receives metered fuel under relatively low
pressure and is activated to inject the fuel into the engine under relatively
high pressure af a predetermined time.

INPUT SHAFT: The shaft to which torque is applied, usually carrying the
driving gear or gears.

INTAKE MANIFOLD: A casting of passages or pipes used to conduct air
or a fus!/air mixture to the cylinders.

JOURMNAL: The bearing surface within Which a shaft operates.

KEY- A small block usually fitted in a notch between a shaft and a hub to
prevent slippage of the two parts.

MANIFOLD: A casting of passageé or set of pipes which connect the
cylinders to an inlet or outlet source.

MANIFOLD VACUURM: Low pressure in an engine intake manifold
formed just below the throttle plates. Manifold vacuum is highest at idle
and drops under acceleration.

MASTER CYLINDER: The primary fluid pressurlzmg device ina
hydraulic system. In automotive use, it is found in brake and hydraulic
clutch systems and is pedal activated, either directly or, in a power brake
system, through the power booster.

MGDULE: Flectronic control unit, amplifier or igniter of solid state or
integrated design which controls the current flow in the ignition primary
circuit based on input from the pick-up coil. When the module opens the
primary circuit, high secondary voltage is induced in the coil.

NEEDLE BEARING: A bearing which consists of a number (usually a
large number} of long, thin rollers.

OHM: (Q) The unit used to measure the resistance of conductor-to-glec-
trical flow. One ohm is the amount of resistance that limits current flow to
one ampere in a circuit with one volt of pressure.

"OHMMETER: An instrument used for measuring the resistance, in ohms,
in an electrical circuit.

OUTPUT SHAFT: The shaft which transmits torque from a device, such
as a fransmission.

" DYERDRIVE: A gear assembly which produces more shaft revolutions
than that transmitted to it.

OVERHEAD CAMISHAFT (BHC): An engins configuration in which the
camshaft is mounted on fop of the cylinder head and operates the valve
gither directly or by means of rocker arms.

OVERHEAD VALYE (GHV): Anengine configuration in which all of
the valves are located in the cylinder head and the camshaft is located in
the cylinder block. The camshaft operates the valves via lifters and
pushrods.

OXIDES OF NITROGEN (NOx): Chemical compounds of nitrogen pro-
duced as a byproduct of combustion. They combine with hydrocarbons to
produce $mog.

OXYGEN SENSOR: Use with the feedback system to sense the presence
of oxygen in the exhaust gas and signal the computer which can reference
the voltage signal to an air/fuel ratio.

PINION: The smaller of two meshing gears.

PISTOM RING: An open-ended ring with fils into a groove on the outer
diameter of the piston. its chief function is to form a seal between the pis-
ton and cylinder wall. Most automotive pistons have three rings: two for
compression sealing; one for oil sealing.

PRELOAD: A predetermined load placed on a bearing during assembly or
by adjustment.

PRIMARY CIRCUIT: the low voltage side of the ignition system which
consists of the ignition switch, ballast resistor or resistance wire, bypass,
coil, electronic control unit and pick-up coil as well as the connecting wires
and harnesses.

PRESS FIT: The mating of two parts under pressure, due to the inner
diameter of one being smaller than the outer diameter of the other, or vice
versa; an interference fit.

RAGE: The surface on the inner or outer ring of a bearing on which the
balls, needles or rollers move.

REGULATOR: A device which maintains the amperage and/or voltage lev-
sls of a circuit at predetermined values.

RELAY: A switch which automatically opens and/or closes a circuit.

RESISTANCE: The opposition to the flow of current through a circuit or
electrical device, and is measured in ohms. Resistance is squal o the voit-
age divided by the amperage.

RESISTOR: A device, usually made of wire, which offers a preset amount
of resistance in an efectrical circult.

RING GEAR: The name given to a ring-shaped gear attached to a differ-
ential case, or affixed to a flywhee! or as part of a planetary gear sel.

ROLLER BEARING: A bearing made up of hardened inner and outer .
races between which hardened steel rollers move.

ROTOR: 1. The disc-shaped part of a disc braks assembly, upon which
the brake pads bear; also called, brake disc. 2. The device mounted atop
the distributor shaft, which passes current to the distributor cap tower con-
tacts.
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SECONBARY GIRCEIT: The high voltage side of the ignition system,
usually above 20,000 volts. The secondary includes the ignition coll, coil
wire, distributor cap and rotor, spark plug wires and spark plugs.

SEWDING UNIT: A mechanical, electrical, hydraulic or electro-magnetic
davice which transmiis information to a gauge.

SENSOR: Any device designed to measurs engine operating conditions or
ambient pressures and temperatures. Usually electronic in nature and
designed to send a voltage signal to an on-board computer, some sensors
may operate as a simple on/off switch or they may provide a variable volt-
age signal {like a potentiometer) as conditions or measured parameters
change.

SHIM: Spacers of precise, predetermined thickness used between parts fo
establish a proper working relationship.

SLAVE CYLINDER: In automotive use, a device in the hydraulic cluich
system which is activated by hydraulic force, disengaging the clutch.

SCLENDID: A coil used to produce a magnetic field, the effect of which is
10 produce work.

SPARK PLUG: A device screwed into the combustion chamber of a spark
ignition engine. The basic construction is a conductive core inside of a
ceramic insulator, mounted in an outer conductive base. An electrical
charge from the spark plug wire travels along the conductive core and
jumps a preset air gap to a grounding point or points at the end of the con-
ductive base. The resultant spark ignites the fuel/air mixture in the combus-
tion chamber. :

SPLINES: Ridges machined or cast onto the outer diameter of a shaft or
inner diameter of a bore to enable parts to mate without rotation.

TACHOMETER: A device used to measure the rotary speed of an engine,
shaft, gear, etc., usually in rotations per minute.

THERMOSTAT: A valve, located in the cooling system of an engine,
which is closed when cold and opens gradually in response to engine
heating, controifing the temperature of the coolant and rate of coolant
flow. ‘

TOP DEAD CENTER (TDC): The point at which the piston reaches the
{op of its travel on the compression stroke.

TORQUE: The twisting force applied to an object.

TOGRQUE CONVERTER: A turbine used to transmit power from a driving
member to a driven member via hydraulic action, providing changes in
drive ratio and torque. In automotive use, it links the driveplate at the rear
of the engine to the automatic {ransmission.

TRANSDUCER: A device used to change a force into an electrical signal.

THANSISTOR: A semi-conductor component which can be actuated by a
small voltage to perform an electrical switching function.

TUMNE-UP: A regular maintenance function, usually associated with the
replacement and adjustment of parts and components in the electrical and
fusl systems-of a vehicle for the purpose of attaining optimum petfor-
mance. .

TURBOCHARGER: An exhaust driven pump which compresses intake air
and forces it into the combustion chambers at higher than atmospheric
pressures. The increased air pressure allows more fue! to be burned and
results in increased horsepower being produced.

VAGCUUM ADVANGE: A device which advances the ignition timing in
response to increased engine vacuum.

VACUUM GAUGE: An instrument used to measure the presence of vac-
uum in a chamber.

VALVE: A device which control the pressure, direction of flow or rate of
flow of a liquid or gas.

VALVE CLEARANGE: The measured gap betwesn the end of the valve
stem and the rocker arm, cam lobe or follower that activates the valve,

VISCOSITY: The rating of a liquid's internal resistance to flow.

VOLTMETER: An instrument used for measuring electrical force in units
called volts. Voltmeters are always connected paralle! with the circuit being
tested.

WHEEL GYLENDER: Found in the automotive drum brake assembly, it is
a device, actuated by hydraulic pressure, which, through internal pistons,
pushes the brake shoes outward against the drums.
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REMOVAL & INSTALLATION 1015
DOOR LOCKS  10-13
REMOVAL & INSTALLATION  10-13
DOOR PANELS  10-10
REMOVAL & INSTALLATION  10-10
DOOR-WINDOW REGULATOR  10-17
REMOVAL & INSTALLATION  10-17
DOORS  10-2
ADJUSTMENT  10-2
DRIVE AXLE (FLUIDS AND LUBRICANTS)  1-38
DRAIN AND REFILL  1-39
FLUID RECOMMENDATIONS  1-38
LEVEL CHECK  1-38
DRIVE AXLE (SERIAL NUMBER IDENTIFICATION)  1-11
DRIVELINE 7-9 :
DRIVESHAFT AND U-JOINTS  7-9
REMOVAL & INSTALLATION  7-9
-U-JOINT REPLACEMENT  7-10
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DRUM BRAKES 9-10
DUCKBILL CLIP FITTING  5-2
REMOVAL & INSTALLATION  5-2
EEC-V DIAGNOSTIC TROUBLE CODES (D1C'S)  4-22
ELECTRIC FAN SWITCH  2-12
REMOVAL & INSTALLATION  2-12
TESTING 2412
ELECTRIC FUEL PUMP  5-11
REMOVAL & INSTALLATION  5-11
ELECTRICAL COMPONENTS 6-2
CONNECTORS 64
GROUND 6-3
LOAD 6-3
POWER SOURCE 6-2
PROTECTIVE DEVICES  6-3
SWITCHES & RELAYS  6-3
WIRING & HARNESSES  6-4
ELECTROMIC ENGINE CONTROLS 4-8
EIISSION CONTROLS 4-Z
ENGINE (ENGINE MECHANICAL) 3-4
REMOVAL & INSTALLATION  3-4
ENGINE (FLUIDS AND LUBRICANTS)  1-33
CHANGING OIL & FILTER  1-34
OIL LEVEL CHECK  1-33
ENGINE BLOCK 3-51
ASSEMBLY  3-83
DISASSEMBLY  3-51
GENERAL INFORMATION  3-51
INSPECTION  3-52
REFINISHING  3-53
ENGINE COOLANT TEMPERATURE (ECT) SENSOR  4-8
OPERATION  4-8
REMOVAL & INSTALLATION  4-9
TESTING 4-8
ENGINEFAN  3-20
REMOVAL & INSTALLATION  3-20
ENGINE IDENTIFICATION AND SPECIFICATIONS  1-12
ENGINE MECHANICAL 3-2
ENGINE MECHANICAL SPECIFICATIONS  3-2
ENGINE NUMBER  1-11
ENGINE OVERHAUL TIPS . 3-44
CLEANING  3-44
OVERHAUL TIPS 3-44
REPAIRING DAMAGED THREADS  3-45
TOOLS 3-44
ENGINE PREPARATION  3-46
ENGINE RECONDITIONING 3-43
ENGINE START-UP AND BREAK-IN  3-56
BREAKINGITIN  3-56
KEEP IT MAINTAINED ~ 3-56
STARTING THE ENGINE  3-56
ENTERTAINMENT SYSTEMS 6-16
EVAPORATIVE CANISTER  1-18
SERVICING  1-18
EVAPORATIVE EMISSION CONTROLS  4-2 -
OPERATION  4-2
REMOVAL & INSTALLATION ~4-3
EXHAUST GAS RECIRCULATION SYSTEM  4-3
COMPONENT TESTING 44
OPERATION  4-3
REMOVAL & INSTALLATION  4-4
EXHAUST MANIFOLD  3-16
REMOVAL & INSTALLATION  3-16
EXHAUST SYSTEM 3-42
EXTENSION HOUSING SEAL  7-3
REMOVAL & INSTALLATION  7-3
EXTERICR 18-2
FASTENERS, MEASUREMENTS AND CONVERSIONS 17

FIRING ORDERS 2-8
FLASHERS  6-31
FLUID DISPOSAL  1-33
FLUID PAN  7-4
REMOVAL & INSTALLATION  7-4
FLUID PAN AND FILTER SERVICE  7-2
REMOVAL & INSTALLATION  7-2
FLUIDS AND LUBRICANTS 1-33
FLYWHEEL/FLEXPLATE 341
REMOVAL & INSTALLATION  3-41
FRONT SUSPENSION 8-
FRONT WHEEL BEARINGS ~ 811
REPLACEMENT  8-11 ,
FUEL AND ENGINE OIL RECOMMENDATIONS ~ 1-33
FUEL 1-33
oL 1-33
FUEL FILTER 116
REMOVAL & INSTALLATION  1-16
FUEL LINES AND FITTINGS 5-2
FUEL PRESSURE REGULATOR  5-10
REMOVAL & INSTALLATION  5-10
FUEL PUMP  5-5
REMOVAL & INSTALLATION  5-5
TESTING  5-5
FUEL RAIL AND FUEL INJECTOR(S) 5-7
REMOVAL & INSTALLATION ~ 5-7
TESTING  5-9
FUEL TANK 5-11
FUSES 6-29
REPLACEMENT  6-29
FUSIBLE LINKS  6-29
REPLACEMENT  6-30
GASOLINE ENGINE TUNE-UP SPECIFICATIONS  1-29
GASOLINE FUEL INJECTION SYSTEM 5-4
GAUGES 6-23
REMOVAL & INSTALLATION  6-23
GENERAL INFORMATION (AIR BAG)  6-7
ARMING THE SYSTEM  6-9
DISARMING THE SYSTEM  6-8
SERVICE PRECAUTIONS  6-7
GENERAL INFORMATION (ANTI-LOCK BRAKE SYSTEM)  9-16
SYSTEM COMPONENTS  9-16
GENERAL INFORMATION (DISTRIBUTOR IGNITION)  2-2
THICK FILM INTEGRATED (TFI-IV) IGNITION SYSTEM  2-2
GENERAL INFORMATION (DISTRIBUTORLESS IGNITION
SYSTEM)  2-6
ELECTRONIC DISTRIBUTORLESS IGNITION
SYSTEM (EDIS)  2-6
OBD I—EECV 26
GENERAL INFORMATION (GASOLINE FUEL INJECTION
SYSTEM)  5-4
FUEL SYSTEM SERVICE PRECAUTIONS  5-5
GENERAL INFORMATION (TROUBLE CODES—EEC-IV
SYSTEM)  4-17
FAILURE MODE EFFECTS MANAGEMENT (FMEM)  4-17
HARDWARE LIMITED OPERATION STRATEGY (HLOS) 417
GENERAL INFORMATION (TROUBLE CODES—EEG-V
SYSTEM)  4-21
HAIRPIN CLIP FITTING  5-2
REMOVAL & INSTALLATION  5-2
HALFSHAFTS  7-6
REMOVAL & INSTALLATION  7-7
HEADLIGHTS  6-23
AIMING THE HEADLIGHTS  6-24
REMOVAL & INSTALLATION  6-23
HEATER CORE  6-11
REMOVAL & INSTALLATION  6-11
HEATING AND AIR CONDITIONING 6-9
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HOOD 10-2
REMOVAL & INSTALLATION  10-2
HOSES  1-21
INSPECTION  1-21
REMOVAL & INSTALLATION  1-22
HOW 70 USE THIS BODK  1-2
HYDRAULIC CONTROL UNIT  9-17
REMOVAL & INSTALLATION  9-17
IDLE AIR CONTROL VALVE  4-8
OPERATION  4-8
REMOVAL & INSTALLATION  4-8
TESTING 4-8
IDLE SPEED AND MIXTURE ADJUSTMENTS  1-28
ADJUSTMENT  1-28
IGNITION COIL  2-3
REMOVAL & INSTALLATION 2-4
TESTING 2-3
IGNITION COIL PACK  2-8
REMOVAL & INSTALLATION  2-6
TESTING 2-8
IGNITION LOCK CYLINDER  8-21
REMOVAL & INSTALLATION  8-21
IGNITION MODULE (DISTRIBUTOR IGNITION)  2-4
REMOVAL & INSTALLATION 2-4

IGNITION MODULE (DISTRIBUTORLESS IGNITION SYSTEM)  2-7

REMOVAL & INSTALLATION  2-7
IGNITION SWITCH  8-20

REMOVAL & INSTALLATION  8-20
IGNITION TIMING  1-27

INSPECTION &ADJUSTMENT  1-28
INSIDE REAR VIEW MIRROR  10-18 -

REMOVAL & INSTALLATION  10-18
INSPECTION  3-42

REPLACEMENT 3-42
INSTRUMENT CLUSTER  6-21

REMOVAL & INSTALLATION  6-21
INSTRUMENT PANEL AND PAD  10-6

REMOVAL & INSTALLATION  10-6
INSTRUMENTS AND SWITCHES 6-21
INTAKE AIR TEMPERATURE SENSOR  4-10

- OPERATION  4-10

REMOVAL & INSTALLATION  4-10

TESTING  4-10
INTAKE MANIFOLD  3-11

REMOVAL & INSTALLATION  3-11
INTERIOR  10-6
JACKING 1-46
JACKING PRECAUTIONS  1-46
JUMP STARTING A DEAD BATTERY 1-45 .
JUMP STARTING PRECAUTIONS  1-45
JUMP STARTING PROCEDURE  1-45
LIGHTING 8-23
LINCOLN VEHICLE IDENTIFICATION CHART  1-11
LOW OIL LEVEL SENSOR  2-11

REMOVAL & INSTALLATION  2-11

TESTING  2-11
LOWERBALL JOINT 8-9

INSPECTION  8-9

REMOVAL & INSTALLATION 8-9
LOWER CONTROL ARM  8-10

CONTROL ARM BUSHING REPLACEMENT  8-11

REMOVAL & INSTALLATION  8-10
MAGPHERSON STRUTS  8-5

REMOVAL & INSTALLATION  8-5
MAINTENANCE OR REPAIR?  1-2
MALFUNCTION INDICATOR LAMP  4-22
MANIFOLD AIR PRESSURE (MAP) SENSOR ~ 4-11

OPERATION  4-11

- REMOVAL & INSTALLATION  4-12
TESTING  4-11

MANUAL LEVER POSITION (MLP) SENSOR/T RANSMISSION RANGE (TR)

SENSOR  7-2
ADJUSTMENT 7-2
REMOVAL & INSTALLATION 7-2
MANUFACTURER RECOMMENDED NORMAL MAINTENANGE
INTERVALS  1-46
MANUFACTURER RECOMMENDED SEVERE MAINTENANCE
INTERVALS  1-47
MASS AIRFLOW SENSOR  4-10
OPERATION  4-10
REMOVAL & INSTALLATION  4-11
TESTING  4-11
MASTER CYLINDER (BRAKE OPERATING SYSTEM)  9-3
REMOVAL & INSTALLATION  §-3
MASTER CYLINDER (FLUIDS AND LUBRICANTS)  1-42
FLUID LEVEL 1-42
FLUID RECOMMENDATION  1-42
METERING VALVE  8-4
REMOVAL & INSTALLATION  9-4
MULTI-FUNCTION/COMBINATION SWITCH  8-19
REMOVAL & INSTALLATION  8-19
NEUTRAL SAFETY SWITCH (AUTOMATIC TRANSAXLE) 7-4
REMOVAL & INSTALLATION  7-4
NEUTRAL SAFETY SWITCH (AUTOMATIC TRANSMISSION)  7-2
ADJUSTMENT- 7-2
REMOVAL & INSTALLATION  7-2
OILPAN 3-29
REMOVAL & INSTALLATION  3-29
OIL PRESSURE SENDER/SWITCH  2-11
REMOVAL & INSTALLATION  2-11
TESTING  2-11
OIL PUMP  3-31
REMOVAL & INSTALLATION ~ 3-31
QUTSIDE MIRRORS  10-3
REMOVAL & INSTALLATION  10-3
OVERHEAD CONSOLE  10-10
REMOVAL & INSTALLATION  10-10
OXYGEN SENSOR  4-6
QPERATION  4-6
REMOVAL & INSTALLATION  4-7
TESTING 4-7
PARKING BRAKE 9-15
PCVVALVE 1-18
REMOVAL & INSTALLATION  1-18
PINION SEAL  7-12
REMOVAL & INSTALLATION  7-12
POSITIVE CRANKCASE VENTILATION SYSTEM  4-2
OPERATION 4-2
REMOVAL & INSTALLATION  4-2
TESTING 4-2
POWER RACK AND PINION STEERING GEAR  8-26
REMOVAL & INSTALLATION  8-26
POWER STEERING GEAR -8-24
REMOVAL & INSTALLATION  8-24
POWER STEERING PUMP (FLUIDS AND LUBRICANTS)  1-43
FLUID RECOMMENDATION  1-43
LEVEL CHECK  1-43
POWER STEERING PUMP (STEERING) 8-25
BLEEDING 8-25
REMOVAL & INSTALLATION  8-25
POWER WINDOW MOTOR  10-18
REMOVAL & INSTALLATION  10-18
POWERTRAIN CONTROL MODULE (PCM) 48
OPERATION 4-6
PRESSURE RELIEF VALVE  5-11
REMOVAL & INSTALLATION  5-11
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RADIATOR 3-18
REMOVAL & INSTALLATION 3-18
RADIO RECEIVER/AMPLIFIER/TAPE PLAYER/CD PLAYER  6-16
REMOVAL & INSTALLATION 6-16
READING CODES (TROUBLE CODES—EEC-IV SYSTEM)  4-18
ELECTRONIC TESTING  4-18
VISUAL INSPECTION  4-18
READING CODES {TROUBLE CODES—EEC-V SYSTEM)  4-22
REAR DRUM BRAKE COMPONENTS 910
REAR MAIN SEAL  3-40
REMOVAL & INSTALLATION  3-40
REAR SUSPENSION 8-12
REGULATOR 29
REMOVAL & INSTALLATION 2-9
RELIEVING FUEL SYSTEM PRESSURE  5-5
ROCKER ARM (VALVE) COVER 3-8
REMOVAL & INSTALLATION 3-8
ROCKER ARMS/ROLLER FOLLOWERS  3-10
REMOVAL & INSTALLATION  3-10
ROUTINE MAINTEMANGE 1413
SEATS  10-19
REMOVAL & INSTALLATION  10-19
SENDING UNITS AND SENSORS  2-10
SEMDING UNITS AND SENSORS 2-10
SERIAL NUMBER IDENTIFICATION 1-11
SERVICING YOUR VEHICLE SAFELY 1-6
SHOCK ABSORBERS (FRONT SUSPENSION) &5
REMOVAL & INSTALLATION  8-5
TESTING  8-5
SHOCK ABSORBERS (REAR SUSPENSION)  8-17
REMOVAL & INSTALLATION  8-17
TESTING 8-18
SIGNAL AND MARKER LIGHTS  6-25
REMOVAL & INSTALLATION  6-25
SPARK PLUG WIRES  1-26
REMOVAL & INSTALLATION . 1-26
TESTING 1-26
SPARKPLUGS 1-22 .
INSPECTION & GAPPING  1-24
REMOVAL & INSTALLATION  1-23
SPARK PLUG HEAT RANGE  1-23
SPEAKERS  6-17
REMOVAL & INSTALLATION 6-17
SPECIAL TOOLS - 14
SPEGIFICATION CHARTS
BRAKE SPECIFICATIONS  9-20
CAPAGITIES 1-48 :
ENGINE IDENTIFICATION AND SPECIFICATIONS  1-12
ENGINE MECHANICAL SPECIFICATIONS . 3-2
GASOLINE ENGINE TUNE-UP SPECIFICATIONS  1-29
LINCOLN VEHICLE IDENTIFICATION CHART = 1-11
MANUFACTURER RECOMMENDED NORMAL MAINTENANCE
INTERVALS  1-46
MANUFACTURER RECOMMENDED SEVERE MAINTENANGE
“INTERVALS  1-47
TORQUE SPECIFICATIONS (BODY AND TRiM)  10-20
TORQUE SPECIFICATIONS (DRIVE TRAIN)  7-13
TORQUE SPECIFICATIONS (ENGINE AND ENGINE
QVERHAUL)  3-57
TORQUE SPECIFICATIONS (SUSPENSION AND STEERING) 8-28
SPEED SENSORS  9-17
REMOVAL & INSTALLATION  9-17
SPINDLE  8-11
REMOVAL & INSTALLATION  &-11
SPRING LOCK COUPLING  5-2
REMOVAL & INSTALLATION 5-2
STABILIZER BAR (FRONT SUSPENSION}  6-9
REMOVAL & INSTALLATION 89

STABILIZER BAR (REAR SUSPENSION) 8-18
REMOVAL & INSTALLATION - 8-18
STANDARD AND METRIC MEASUREMENTS  1-10
STARTER  2-10
REMOVAL & INSTALLATION 2-10
SOLENOID/RELAY REPLACEMENT  2-10
TESTING 2-10
STARTING SYSTEM ~2-10
STEERING 818
STEERING LINKAGE  8-22
REMOVAL & INSTALLATION  8-22
STEERING WHEEL 8-18
REMOVAL & INSTALLATION  8-18
TANK ASSEMBLY  5-11
REMOVAL & INSTALLATION  5-11
TEST EQUIPMENT  6-4
JUMPER WIRES 64
MULTIMETERS  6-5
TESTLIGHTS &5
TESTING 66
OPEN CIRCUITS  6-6
RESISTANCE 6-6
SHORT CIRCUITS 66
VOLTAGE 66
VOLTAGE DROP  6-6
THERMOSTAT  3-10
REMOVAL & INSTALLATION  3-10
THROTTLEBODY 55
REMOVAL & INSTALLATION  5-6
THROTTLE POSITION SENSOR  4-12
OPERATION  4-12
REMOVAL & INSTALLATION  4-12
TESTING  4-12
TIMING CHAIN AND GEARS  3-35
REMOVAL & INSTALLATION  3-35
TIMING CHAIN COVER  3-34
REMOVAL & INSTALLATION  3-34
REMOVAL & INSTALLATION  3-35
TIRES AND WHEELS  1-30
INFLATION & INSPECTION  1-31
TIREDESIGN  1-31
TIRE ROTATION  1-31
TIRE STORAGE  1-31
TOOLS AND EQUIPMENT 1-3
TORQUE 1-7
TORQUE ANGLE METERS  1-10
TORQUE WRENCHES  1-8
TORQUE SPECIFICATIONS {BODY AND TRIM)  10-20
TORQUE SPECIFICATIONS (DRIVE TRAIN)  7-13
TORQUE SPECIFICATIONS (ENGINE AND ENGINE
QVERHAUL) 3-57
TORQUE SPECIFICATIONS (SUSPENSION AND STEERING)  8-28
TRANSAXLE 75
REMOVAL & INSTALLATION  7-5
TRANSMISSION/TRANSAXLE NUMBER  1-11
TROUBLE CODES—EEC-IV SYSTEM  4-17
TROUBLE CODES—EEG-V SYSTEM (CBD-Il} 4-21
TROUBLESHOOTING CHART
CRUISE CONTROL TROUBLESHOOTING  6-15
TROUBLESHOOTING ELECTRICAL SYSTEMS 65
TRUNKLID 10-3
ALIGNMENT  10-3
UNDERHOOD COMPONENT LOCATIONS—3.8L ENGINE  1-13
UNDERHOOD COMPONENT LOCATIONS—4.6L ENGINE  1-14
UNDERHOOD COMPONENT LOCATIONS—5.0L ENGINE  1-15
UNDERSTANDING AND TROUBLESHOOTING ELECTRICAL
SYSTEMS §-2
UPPER BALL JOINT 8-8
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INSPECTION  8-8
REMOVAL & INSTALLATION  8-8
UPPER CONTROL ARM ~ 8-9
CONTROL ARM BUSHING REPLACEMENT  8-10
REMOVAL & INSTALLATION 8-9
VACUUM DIAGRAMS 4-27
VALVELASH 1-28
ADJUSTMENT  1-28
VEHICLE IDENTIFICATION PLATE  1-11
WATER PUMP  3-21
REMOVAL & INSTALLATION  3-21
WHEEL ALIGNMENT  8-12
CAMBER 8-12
CASTER 8-12
T0E 8-12
WHEEL BEARINGS  1-43
REPACKING  1-43
WHEEL CYLINDERS  9-14
INSPECTION  9-14

REMOVAL & INSTALLATION  9-14
WHEEL LUG STUDS  8-2

REMOVAL & INSTALLATION  8-2
WHEELS 8-2
WHEELS (WHEELS) 8-2

INSPECTION  8-2

REMOVAL & INSTALLATION  8-2
WHERE TO BEGIN  1-2
WINDSHIELD WIPER BLADE AND ARM  6-19

REMOVAL & INSTALLATION  6-19
WINDSHIELD WIPER MOTOR  6-20

REMOVAL & INSTALLATION  6-20
WINDSHIELD WIPER SWITCH  8-20

REMOVAL & INSTALLATION  8-20
WINDSHIELD WIPERS  1-30

ELEMENT (REFILL) CARE & REPLACEMENT  1-30
WINDSHIELD WIPERS AND WASHERS 6-19
WIRE AND CONNECTOR REPAIR  6-7
WIRING DIAGRAMS 6-41



